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Abstract

People with MS commonly suffer from both nociceptive and neuropathic pain, and the latter is
often resistant to treatment, or hard to resolve due to the unwanted side-effects of most of the
appropriate drugs.

We carried out a one year pilot using the electrotherapy device APS Therapy to treat pain in
people with MS, at the voluntary sector multi-disciplinary MS Therapy Centre, in Bedford, UK.
An 8 week course of the therapy 3 times a week was offered initially, and 38 people used APS
Therapy to treat 61 different pains.

Within 8 week periods, 28 people (76%) got beneficial reduction in pain. Of the 58 pains, 50
(86%) had a reduction of at least one point on the Visual analogue Scale (VAS) for pain. Of the
pains that improved, 17 (30%) were reduced to pain free. The average reduction in points on the
VAS was 4.7 points. 12 people reduced or discontinued medications as a direct result of the
effects of APS Therapy; with more structured review and supervision, we feel that this number
could be higher, and have adjusted our practice accordingly.

Many participants reported improved sleep and enhanced energy, and the improved quality of
life that this afforded.

Many of the participants who benefitted, especially those with chronic neuropathic pain, felt
that they needed long term treatment, but were able to maintain the benefits sustained at a
reduced frequency of treatment ( once a week or even fortnightly), and elected to carry on. We
were able to offer this as an ongoing service.

Robust research on APS Therapy is scant, but based on the outstanding results of this pilot is a

very promising area for further research and clinical treatment.
Introduction
The problem of pain in the UK

Pain is defined as ‘An unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage’ (1)

Chronic pain is defined as continuous, long-term pain of more than 12 weeks or after the time
that healing would have been thought to have occurred in pain after trauma or surgery.( 2)



Almost eight million people in the UK have chronic pain, or an estimated one in 5 Europeans.
(3) As well as the human suffering, it also represents a significant burden to wider society and
economies. Chronic pain accounts for 4.6 million GP appointments every year at a cost of £69
million. Expenditure is on referrals, appointments, prescribing, consequences of ineffective
home prescribing and adverse events. (4)

Current medical treatment centres around medication, but drug treatments often cause unwanted
side effects or other medical problems, and the costs of drugs for managing pain alone in
England in 2009 amounted to £449 million. (5)

Access to pain management services in the UK is inconsistent and available health services for
pain differ markedly in the type of care they offer.(6)

Although in some chronic pain clinics, TENSs, acupuncture, physical, psychological techniques,
invasive treatments, and complementary therapies are offered, availability varies widely, rates of
successful pain resolution are low, and 38% of people with chronic pain report inadequate pain
management.(7,8, 9)

The problem of pain in MS

Estimates vary as to the proportion of people with MS who suffer from pain, with some reports
suggesting that up to 80% of people with MS may suffer from pain at some stage. (10,11,12)

People with MS commonly suffer from both types of pain; both nociceptive (‘normal’ type, after
injury or with inflammation) and neuropathic. Neuropathic pain is defined as ‘pain caused by a
lesion or disease of the somatosensory nervous system’ (13) is often characterized as burning,
severe shooting pains, and/or painful numbness or tingling. It is commonly a long term or
chronic pain, and effective treatment is difficult as the classes of drugs to which it responds best
are associated with various adverse effects. ( sedation and weight gain most commonly) (14)

The aim of treatment is to minimise the level of pain and to develop coping strategies so that the
individual can carry out normal day-to-day living. Treatment options include drugs and non-
drug treatments such as physiotherapy, electrotherapy or a combination.

Electrical therapies

There are many modalities of electrical therapies currently in use within physical therapy for
pain relief and injury repair, which have been categorised into 3 broad areas(15)

Electrical stimulation agents, including Transcutaneous Electrical Nerve stimulation (TENS),
Action Potential Simulation Therapy (APS Therapy), Interferential Therapy (IFT), Functional
Electrical Stimulation (FES), and Microcurrent therapy (MCT),

Thermal modalities, including Infra red Irradiation (IFR), Therapeutic Ultrasound and Laser
Therapy, and



Non Thermal Modalities including Pulsed Ultrasound, Pulsed Electromagnetic Fields (PEMFs)
and Microcurrent Therapy (MCT)

The most commonly used form of electrotherapy in healthcare is TENS. This uses an alternating
current to affect pain gate mechanisms. A Cochrane review concludes that ‘despite the
widespread use of TENS machines, the analgesic effectiveness of TENS still remains
uncertain’(16)

There are many studies demonstrating its’ usefulness, however, in my experience with MS it has
only occasionally been effective for mild or moderate pain, but has been limited to the duration
of treatment with the electrodes, or a one or two hour carryover at best.

We heard about some exceptional case studies carried out in Hull using the electro-therapy
Action Potential Stimulation (APS)Therapy showing effectiveness in reducing both pain and
fatigue; drastically reducing the medication used, and increasing mobility, independence and
quality of life in people with MS(17) and decided to investigate.

APS Therapy

APS Therapy ( Action potential simulation therapy) is a type of micro-current therapy.

These therapies involves application of electric currents of similar form and magnitude to those
produced naturally by the body and there is evidence that this can promote healing in a variety
of damaged tissues. (18)

The APS Therapy device uses an electrical current that supposedly mimics the normal
physiological action potential of nerve conduction. The device is said to produce action
potentials that are four times stronger than those naturally occurring in the neuron. When
swelling, inflammation, poor circulation and pain occur due to mechanical, chemical or
electrical disturbances, by stimulating the body’s natural regenerative processes (as in
depolarisation), it is postulated that these conditions are encouraged to resolve. (19) See
discussion.

Literature review for micro-current and APS Therapy

A literature review on over 70 papers on micro-current therapy in 2009 concluded that there was
evidence for its use with non-uniting fractures, spinal fusions and a skin ulcers, particularly
where other forms of treatment had not been successful; that In vitro studies also suggest that
there is unexplored potential for its use in musculoskeletal disorders. However, higher quality
and more comprehensive research is needed. (20)

An assessment of APS Therapy on 285 Patients with Chronic Pain in 2002 reported a mean
average VAPS was 6.8 before treatment and 3.3 after treatment in the over 50s, and 6.3 and 2.2
respectively in the under 50s. Out of the 285 patients,44 (15%) ended with a ‘0’ VAPS and 199
(69%) with a score of 5 or less. (21)



A trial of APS Therapy in patients awaiting or having neurosurgery for intractable spinal pain

concluded that the number of patients treated was too low to reach a statistical conclusion, but
that the trend was very promising and they recommended that patients waiting for destructive
surgery should first be put on a thorough trial of APS Therapy.(22)

In a 1999 randomized, patient blinded, placebo-controlled study, on 76 patients with chronic
osteoporotic back pain, reported pretreatment baseline VAPS value average of of 57.79, and
post- treatment value after the sixth treatment of 9.7 (p= 0,0001); 6 patients maintained benefits
6 months post treatment.(23)

A study in 1999 on APS Therapy compared with TENS in 99 patients with osteoarthritis of the
knee did not find a significant difference between the two treatment groups given just 6
treatments over a 2 week period. The authors did note, however, that the APS group showed a
significant improvement in measures of knee flexion and swelling, which persisted even 1
month after the last treatment. (24)

Methods
Sample

People with MS who presented with pain in the MS Nurse’s clinic were screened for suitability
and contra-indications, and offered the chance to trial the therapy. Pain due to spasticity/muscle
spasm , or pain whose origin was uncertain, where more investigations were needed, were
excluded.

Contra-indications include having a Pacemaker, epilepsy, pregnancy, or cancer, or in the past 3
months, stroke, heart attack, deep vein thrombosis or pulmonary embolus. One participant had a
baclofen pump; after discussion with the manufacturers of both devices, this was allowed in this
case. We also checked that participants felt able to drink the recommended litre and a half of
water daily during therapy.

All the participants gave their informed consent to take part in the study; it was made clear that
this was optional. 39 had MS, 3 did not. ( 2 were members of staff, and one a volunteer)

An 8 week course of APS Therapy, with 3 x sessions a week, comprising of 4, back to back 8
minute electrode placements, was offered, in a clinic room at the multi-disciplinary, voluntary
sector MS Therapy Centre in Bedford, UK. We had first one, and then 2 APS Therapy clinic
machines. People who could apply the electrodes themselves had one teaching session and then
self-treated, with floating supervision from staff.

During the 8 week course, 6 people dropped out. One had vomiting and headache after 1
treatment, decided not to proceed. Detoxification reactions ( usually headache) are possible,
although not common if drinking the recommended amount of water, and are self-limiting. One
experienced flickering in her vision and decided not to proceed. Although there is no
documented precendent for this, and the cause was uncertain, electrotherapies can trigger
migraine in susceptible people. Three people became unwell, two with existing other conditions



and one with an MS relapse since starting treatment and either unable or decided not to proceed.
One struggled to travel for treatment and felt discouraged after no benefit felt at 2& 2 weeks.

36 people in this study went on to use APS Therapy to treat 58 different pains.

25 of the pains were neuropathic, including 2 sciatic type pains, and 34 were nociceptive,
including headaches, fibromyalgia type tender spots, backache, joint pain and arthritic type pain.

32 were women and 4 were men. The average age was 52 for women and 51 for men. 11 people

had relapsing remitting MS, 22 had primary or secondary progressive, and 3 did not have MS.

We measured pain using the visual analogue pain scale (VAS), asking each participant to score
for the average, or constant level of pain, and the worst level of pain, and how much of the time
the pain was average, how much of the time worse. Medication use was recorded.

Results:

In 8 week periods;

Of the 36 people, 28 (78%) had reduction in pain.

Of the 58 pains, 50 (86%) had reduction.

Of the pains that improved, 17 pains (30%) went down to 0/10, or pain free.

‘Reduction’ was quantified as 1 or more whole points on the VAS for pain.

Neuropathic pains appeared to respond almost as well as nociceptive pains to the treatment

12 people reduced or discontinued medication as a direct result of the results of the APS
Therapy, on reflection, with more supervision, we feel that this could have been more.

@ people whose pain did not improve: 8 @ pains that did not improve: 8 ® of the improvers;

@ people whose pain improved: 28 @ pains that improved: 50 @ pain reduced ,
o reduced to pain free

The mean pre-treatment score on the VAS for ‘Average level of pain’ overall was 5.56. Mean
reduction in pain was 4.7 points, to a mean post-treatment VAS of 2.3.
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‘Average level of pain’ on the VAS, before and after APS Therapy for whole group.
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Average reduction for ‘worst pain’ scores was 4.1 points on the VAS scale.
Neuropathic & nerve pain.

nb. in the charts below, a score of 0 or pain free, has been represented by a score of 0.01, in
order to show up as a colour.

l 'Average pain' in neuropathic feet & legs before APS Therapy
I 'Average pain' in neuropathic feet & legs after APS Therapy

‘Average pain’ in the 14 cases of
neuropathic feet and legs had a

mean pre-treatment score of 6.3,
which reduced by 3.8 points on the
VAS on average to 2.5.
2 individual’s pain did not respond
at all, 12 people experienced a
benefit, and of these, 5 people went

1 to pain free.
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B ‘worst pain' in neuropathic feet and legs, before APS Therapy
B 'Worst pain' in neuropathic feet and legs after APS Therapy
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Combined ‘average’ and ‘worst’ pain scores gave a mean reduction of 4.5 points on the VAS.
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“Worst pain’ for
neuropathic feet and
legs was a pre treatment
mean of 8.03, and
reduced by 5.17 on the
VAS on average, to a
post treatment mean of
2.46, with 5 people at

pain-free.
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Other neuropathic or nerve pain:

In neuropathic pain of the trunk, arms, hands and face, reduction in ‘average pain’ was a mean
of less, at 2.5, but still had a reduction in ‘worst pain’ of 4.9 points on the VAS.

Ml 'Average pain', other neuro/nerve pain before I 'Worst pain', other neuro/nerve pains before

Il 'average pain' other neuro/nerve pain, after
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Joint pain or injury

‘Average pain’ scores for joint pain or injury had a pre treatment mean of 5.1 and fell 2.9 points
on the VAS to a mean of 2.2 . Actual results were quite polarised, with 4 people having no
response, and 7 going to pain free.

M Joint pain or injury before APs Therapy
M Joint pain or injury after APS Therapy
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‘Worst pain’ for the 16 joint type pains had a pre treatment mean of 7.5 points on the VAS, and
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fell by an average 4.9 points on the VAS to a mean of 2.6. 2 people’s worst pain did not
respond, and 7 pains went to pain free.

M 'worst pain' for joint pain or injury before APS Therapy
B 'Worst pain' for joint pain or injury after APS Therapy
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M ‘'average pain' for headaches before APS  People with headaches responded particularly well

W' ‘average pain’for headaches after APS to APS Therapy; the reduction in ‘average pain’ as

;O scored by the VAS was 4.7, but our data does not
8 catch the reduced incidence in those still
7 experiencing headaches.
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l 'average pain' for back pain before APS Therapy
Il 'average pain' for back pain after APS Therapy
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7 ‘Average pain’ for back pain had a

6 response of 3.3 points reduction on the
5 VAS on average; 2 people’s pain got

4 worse, one was unchanged, 7 benefitted,
3 and of these, 2 went to pain free.

2

1
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l 'Average' pain for other, before APS Therapy
l 'Average' pian for other, after APS Therapy

1

The remaining pains were 2 cases of muscle
fatigue type pain and one pain from metalwork
post pin and plate, which did not respond, and

1 psoriasis pain and 1 varicose vein pain, both
l of which did benefit.
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‘Other benefits’

For this report, we have not managed to keep accurate data about other benefits reported during
APS Therapy treatment. These have been: 4 cases of significant improvement in energy/
reduction in MS fatigue, 2 cases of significant reduction swollen legs and ankles, 1 report of
improvement in skin discolouration due to poor circulation, reduction in size of ‘fatty lump’ on
hip, swollen gland in neck, and fluid under the skin on the scalp, 2 cases of alleviation of life-
long insomnia, and many reports of improvement in sleep quality. 2 people reported no further
urinary tract infections, which had been recurrent, and which they attributed to the APS Therapy,
and 1; reduction in dizziness and improvement in cognitive function, which again they attributed
to the therapy, and reported as a post-treatment effect.

We have identified reliable and valid outcome measures that we will be using for future clinical
governance to measure sleep quality and energy levels, and the effect of pain on everyday life
and mood.

Discussion

One of our concerns when starting this project was that people might benefit, but need long term
therapy, which we would not be able to offer long term. We hoped to be able to use the NHS
one-off personal budgets to allow people to purchase their own machine if necessary, but the
scheme was only available for people on continuing health funding in our area. In actual fact, we
found that although we did have a group of people who needed to maintain therapy to maintain
the benefit; but they were able to reduce the frequency of their treatment to once a week, or in
one case once fortnightly, and still retain the effect, and a such we have been able to continue to
provide a service for these people.

We did not have research funding for this study, there was no control group, and many variables.
Our sample, as typical in MS, often had to cancel appointments due to health problems,
transport or general difficulties, but still achieved a remarkable result.

It was interesting to note that effectiveness was similar between the neuropathic and nociceptive
type pains when using APS Therapy.

The mode of action is not fully understood, but injury or disease can cause oedema,
inflammation, neuronal dysfunction, circulatory disturbance and lack of oxygen supply to the
tissues or organ systems. Inflammation in tissue also promotes the build-up of chemicals, known
as the “inflammatory soup” which may interfere with neural transmission.

If there is poor transmission or even cessation of activity along the neurone, as a result of injury,
inflammation, or disease process, the system cannot conduct its action potentials, and the
homeostatic and regenerative mechanisms are disturbed.

It has been postulated by Papendorp (25) that introducing external action potentials through the
use of APS Therapy may result in the metabolic catabolism and subsequent excretion from the



body of inflammatory substances. As inflammatory metabolites may be a major cause of pain,
removing the cause allows for pain reduction. Circulation is also improved and thus antibodies,
enzymes, neurotransmitters and hormones are conveyed at an increased rate to the treated area,

stimulating the body’s own healing mechanisms.

Conclusion

APS Therapy seemed to be a safe and effective therapy to try in cases of both neuropathic and
nociceptive pain. Participants in this study, most of whom had MS, achieved positive results
using APS Therapy in 78% of cases. The therapy was safe, and in the main, people were
extremely happy with mode of treatment, preferring it to drug therapy, and in some cases
reducing and discontinuing analgesic drugs as a result.

We hope that by presenting our pilot study of an APS Therapy service in the context of
available research on the subject, we can stimulate further clinical use and research.
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