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Executive summary

The objectives of this paper are to review the neurophysiology of pain and the social
and economic cost, as well as the current treatments practice and the key role that
electrotherapy plays in analgesia. Despite the enormous investment and relevant
guidelines, pain is still a clinical challenge. If not addressed promptly and adequately,
pain impacts patients physically, psychologically and emotionally with serious
consequences on health and quality of life.

Electrotherapy is an approach that utilises electrical impulses capable of improving
pain, inflammation and oedema, as well as promoting healing and recovery.
Furthermore, there is a growing body of scientific evidence suggesting that
electrotherapy represents an effective tool to treat a number of conditions that cause
pain, including diabetes. It has also been shown that electrotherapy can be applied
effectively both within hospitals and health care infrastructures, as well as
self-administered by patients at home.

Electrotherapy has numerous other advantages, as this approach is non-toxic,
non-invasive, non-pharmacological, non-addictive, safe and cost effective. All these
qualities and advantages make electrotherapy an ideal tool to be incorporated within
the standard pain treatment routine.

Incidence of pain

Acute or chronic pain can result from a variety of factors, and is one of the most
common reasons that people consult their doctor or pharmacist. Pain incidence in
emergency medical care is 61%, and almost 75% in patients reporting to general
practice facilities.

People afflicted by chronic pain consult their GP up to five times more frequently
than others, with nearly five million GP appointments a year. In many cases, pain is
difficult to resolve, and these appointments are probably among the least satisfactory
consultations for both patients and doctors.



It has been estimated that 7.8 million people in the UK suffer from moderate to
severe pain, lasting more than six months. A systematic review reported that 43% of
people in the UK experience chronic pain.

Characteristics of pain

Pain is an unpleasant physical and emotional sensation, which provides the central
nervous system with a rapid warning about actual or potential tissue damage. Pain is
an essential component of the body’s defence system, which enables it to initiate a
motor response to minimise physical harm, and a physiological response to heal the
tissues damaged.

Pain emanating from the skin, joints and muscle is referred to as somatic pain, and is
usually well localised, whereas pain emanating from the internal organs is referred to
as visceral pain, and is more difficult to pinpoint. Furthermore, pain can be broadly
categorised into acute and chronic pain. Acute pain is pain that began recently and is
generally associated with an injury, while chronic pain is persistent and usually lasts
beyond the injury healing period.

Pain can also result from medical conditions, such as cancer or diabetes, but in
some cases there may not be any clearly identifiable cause. Even though pain is part
of the body’s defence mechanism, it is essential to manage it appropriately because
it can have devastating physical, psychological and emotional consequences.

It is important to assess if pain is acute or chronic, also taking into consideration the
possible causes and the underlying pathophysiology, as this helps identify the most
appropriate treatments.

Neurophysiology of pain

Pain is a very complex phenomenon, and its variability reflects intricate and dynamic
neurophysiological processes. These involve the input of pain receptors from the
peripheral areas of the body and its transmission to the cerebral areas, where the
pain information is then processed and interpreted. Pain perception is complex, and
varies across different individuals, even if the pain results from similar causes.
Adding to the complexity, pain can be affected by various factors, such as mood,
emotional state, sex and prior experience.



In the human body, there are different types of receptors that detect various stimuli.
Of these, the nociceptors are one of the main types of receptors involved in the
body’s pain response system. They’re found in various tissues of the body, including
skin, bones, joints and muscles, as well as in visceral tissues (internal organs and
soft tissue).

Pain (a noxious stimulus - an event that is or could damage tissue) can be triggered
by mechanical, thermal or chemical stimuli. Pain is detected by peripheral sensory
nerve endings (nociceptors), which include A-δ (delta) fibres and C fibres. A-δ fibres
are lightly myelinated and transmit fast, sharp, stabbing pain, while C fibres are
unmyelinated and transmit slow, dull, throbbing, aching pain.

Activation of A-δ and C fibres, which represent the first order of neurons in the pain
pathway, initiates an action potential involving the conversion of the noxious stimuli
into electrical activity. The action potential travels along the axons of these pain
receptors and enters the spinal cord via the dorsal grey horn. It then terminates in
the substantia gelatinosa, where synapses (connections) are formed with a second
order of neurons, called the spinothalamic tract. The substantia gelatinosa consists
of small, densely packed cells that form a functional unit extending the length of the
spinal cord.

The pain signals are transmitted between neurons through the release of a
neurotransmitter, such as glutamate or substance P. The axons of the second order
of neurons - the spinothalamic tract - ascend the spinal cord in a contralateral
fashion (meaning on the opposite side to where they enter). They then connect with
axons of similar neurons to form the lateral spinothalamic tract, and reach the
thalamus. This region of the brain is responsible for relaying sensory information,
including pain, to various other regions of the brain.

Once the pain signals reach the thalamus, a third order of neurons sends information
to specific areas of the cerebral cortex, depending on which part of the body the pain
originated in. The pain signals are also sent to the limbic system, which is a complex
system of nerves and networks in the brain involving several areas near the edge of
the cortex concerned with emotions.

Most of the A-δ fibres terminate in the thalamus, while C fibres also synapse
(connect) with the limbic system, and the reticular formation. The reticular formation
mediates the overall level of consciousness (being asleep vs awake), by reducing or



increasing the function and responsiveness of other areas of the brain, such as the
cerebral cortex. C fibres also make synapses with the insular cortex, which is
responsible for eliciting the autonomic response to pain.

Thus, the fact that pain receptors synapse and can stimulate various areas of the
brain explains why pain can affect an individual physiologically, psychologically and
emotionally.

Pain and inflammation

A tissue injury often results in an inflammatory response and the development of
inflammation. Inflammation represents an immune response to injury or infection,
and the inflamed tissue is characterised by pain, oedema (swelling), heat and
redness. The development of inflammation involves a series of physiological
mechanisms aimed at defending the body from potential pathogens or foreign
substances, and also activating the healing process.

In the absence of inflammation, usually when pain receptors are activated by an
external stimulus, the pain sensation normally reflects the intensity of that specific
stimulus. However, when inflammation does occur, pain can arise with minimal
stimulation or even without an external trigger.

Tissue injury and inflammation cause the destruction of epidermal cells, such as
keratinocytes, and the release of various chemicals that directly stimulate pain
sensation, including bradykinin, histamine, glutamate, and potassium and hydrogen
ions. Additionally, specific cell-surface receptors can be stimulated to activate the
arachidonic acid pathway. This leads to the synthesis of prostaglandins, which are
part of how the body deals with injury. Immune cells also release leukotrienes,
cytokines and growth factors.

All these chemical mediators act at the pain receptors’ terminals by directly targeting
ion channels or indirectly by activating intracellular signalling via calcium-permeable
channels and thereby affect these nociceptors. This leads to the sensation of pain,
and also lowers the pain threshold, often producing pain hypersensitivity. Pain
originating from skin, muscles or bones, is termed nociceptive somatic, while pain
that originates from organs of the thoracic and abdominal cavity is called nociceptive
visceral. Neuropathic refers to pain caused by damage to neural structures.



Pathophysiology of pain and pain management

Although pain is part of the body’s defence mechanism, it is important to control it
appropriately, otherwise it can lead to serious impairments of daily living and ability
to function. Moreover, it is critical to manage pain adequately, as delaying
analgesics’ administration may result in increased patient suffering, fear, anxiety and
frustration. Fortunately, acute pain usually causes only short-term psychological
changes.

Pain can have negative physical consequences, as it is a major stressor, triggering
physiological responses including inflammatory, immune and neuroendocrine. Acute
pain has been associated with augmented stress hormones and catecholamine that
can result in cardiorespiratory complications. Furthermore, increased levels of stress
hormones can result in immunosuppression, augmented catabolism with tissue loss
and vasoconstriction, as well as greater susceptibility to thromboembolism and
reduced gastrointestinal motility.

It has been shown that controlling pain adequately reduces both the stress level and
the risk of cardiorespiratory complications. Moreover, acute pain and stress
associated with trauma may result in increased mortality and morbidity. There is
evidence suggesting that if acute postoperative pain is not controlled adequately, it
can result in delayed recovery and discharge after surgery, and also increased risk of
wound infection and cardiovascular and respiratory complications. In contrast,
prompt and adequate analgesia facilitates early mobilisation and discharge from
hospital and reduces complications.

Therefore, it is vital to treat acute pain adequately in order to decrease patients’
suffering, reduce the risk of complications, and prevent it from progressing to a
chronic stage. If chronic pain develops, it afflicts patients for long periods, and
generally persists well beyond the healing stage. This type of pain is associated with
sensitisation of pain receptors and the central pain pathway, as well as changes in
neurotransmitter levels, including dopamine, noradrenaline and serotonin. In some
cases, pain becomes chronic because it is caused by an underlying health condition,
such as cancer, diabetes or musculoskeletal disorders.

Furthermore, hyperalgesia can also develop, which involves enhanced sensitivity to
pain, which may even persist long after the initial cause of pain has disappeared.
Hyperalgesia is often associated with certain conditions, such as rheumatoid arthritis



or neuropathic pain. It is believed that primary hyperalgesia results from increased
nociceptor sensitisation, while secondary hyperalgesia results from central
sensitisation.

Central sensitisation involves physiological changes characterised by an
enhancement in the function of neurons and circuits involved in pain pathways,
resulting from an augmented membrane excitability and synaptic efficacy as well as
reduced inhibition. Therefore, central sensitisation produces hypersensitivity by
changing the sensory response elicited by normal inputs, leading to an exaggerated
and prolonged pain sensation in response to noxious stimuli, and pain can spread
beyond the site of injury.

In addition to hyperalgesia, allodynia occurs in some clinical syndromes. This is
when pain arises spontaneously, and also can be triggered by normally innocuous
stimuli. Complex regional pain syndrome (CRPS) can result from an injury and
represents an example in which hyperalgesia and allodynia are often present.
People afflicted by CPRS have prolonged severe pain that may be constant. Patients
often describe the symptoms as burning, stinging, stabbing or throbbing pain. There
is often increased sensitivity in the affected area, and pain can be triggered by
stimuli which do not normally provoke pain.

Acute or chronic pain is often associated with serious impairments in activities of
daily living and ability to function. Moreover, pain can cause sleep disturbances,
affect mood and significantly impact the patient’s quality of life. Untreated pain
decreases patient satisfaction and augments morbidity and mortality, and also places
a burden on patient and health care finances.

Pain treatment challenges

Controlling and managing pain effectively are important for both patients and
physicians. This is because of the unpleasant sensory and emotional experience,
and the potential adverse effects resulting from the physiological response to pain.

However, pain management is far from always successful, and many patients often
suffer from severe acute or chronic pain. The limited translation of findings from
clinical studies into clinical practice, represents one of the reasons for such
under-treatment of pain. Inadequate pain control and management can result in



pathophysiological changes and affect the patients, physically and mentally, and also
can cause depression and anxiety.

This ultimately demands a comprehensive and flexible method to provide adequate
analgesia, and ideally one that is tailored to the patient’s needs. By integrating the
evidence relevant to pain control, and taking into account the specific health
condition and the needs of the patient, it is possible to identify and implement the
most effective treatments. Finally, it should be considered that some conditions
associated with pain are inherently complex, making their diagnosis and treatment
extremely challenging.

Pharmacological treatments

Opioids drugs

Opioids are compounds that interact with specific receptors located on neural cell
membranes, which are widely distributed in the central and peripheral nervous
system and gastrointestinal tract. Opioids are compounds found in the opium poppy
plant or are produced in the laboratory, and are a class of drugs that includes:

● Morphine ● Oxymorphone
● Oxycodone ● Hydrocodone
● Fentanyl ● Codeine
● Dextropropoxyphene ● Pethidine
● Hydromorphone ● Hydrocodone
● Methadone ● Buprenorphine
● Propoxyphene ● Tapentadol

Opioids are commonly prescribed for pain relief, but they have several extremely
common and devastating side effects. Between 50% and 80% of patients in clinical
trials experience at least one side effect from opioid therapy, however in everyday
use the prevalence can be even higher.

The possible side effects of opioids use include:

● Altered hormone levels ● Agitation
● Sickness ● Death due to overdose
● Drowsiness ● Loss of libido
● Infertility ● Skin itching
● Depression ● Addiction
● Slurred speech ● Nightmares
● Suppression of breathing ● Muscle jerks
● Increased sweating ● Constipation



● Hyperalgesia ● Osteoporosis
● Difficulty to think clearly ● Vomiting
● Anxiety ● Hallucinations
● Decreased immune function ● Irregular/interrupted menstrual

cycle

The efficacy of opioids drugs tends to decrease over time due to the rapid
development of profound tolerance to their analgesic effects. The inability to tolerate
the many undesirable side effects of opioids eventually limits dose escalations and
thus their analgesic efficacy.

Moreover, opioids medications cause addiction and dependence, which can lead to
death due to overdose. In the United States, opioid overdose has increased steadily
over the past two decades, becoming one of the leading causes of death. For the
first time since 1999, life expectancy decreased for United States citizens compared
with citizens of other developed countries, and opioid overdoses were a factor. A
similar opioid crisis is developing in Canada. The fact that the United States and
Canada have the highest per capita opioid analgesic consumption is central to the
belief that these medications are overprescribed. This trend is affecting many
countries worldwide, including European ones.

In addition to having devastating effects on health, opioid over prescription also has
a social impact and a huge economic cost. The impacts of the opioid crisis are not
limited to users themselves, but extend to their families and their communities. In
response, the authorities of a number of countries are seeking to develop safer
treatment options in order to reduce the reliance on opioids for relieving pain.

Non-Steroidal Anti-inflammatory drugs and other
treatments

Non-steroidal anti-inflammatory drugs (NSAIDs) are also commonly prescribed for
pain relief and inflammation, as they reduce prostaglandins production.
Prostaglandins are chemical messengers that act as signals to control several
different processes, including mediating inflammation and the sensation of pain.
They are produced within the body from arachidonic acid (an omega-6
polyunsaturated fatty acid) by the activity of two key enzymes, the
cyclo-oxygenase-1 (COX-1) and COX-2.



NSAIDs inhibit the activity of these enzymes, thereby preventing prostaglandins
production, which reduces pain and inflammation. NSAIDs that inhibit both COX-1
and COX-2 enzymes are called non-selective NSAIDs, while NSAIDs, which
predominantly inhibit the COX-2 enzyme, are termed COX-2 inhibitors. There are
various NSAIDs medications, and include:

● Ibuprofen ● Diclofenac
● Naproxen ● Celecoxib
● High dose aspirin ● Etolodac
● Indomethacin ● Diflunisal
● Mefenamic acid ● Etoricoxib

NSAIDs are largely prescribed to treat pain and inflammation, but they can have
numerous and serious side effects, including:

● Heart attacks ● Stroke
● Heart failure ● Kidneys problems
● Stomach ulcers ● Headaches
● Allergic reactions ● Dizziness
● Liver problems ● Drowsiness
● Postoperative bleeding ● Internal bleeding
● Indigestion ● Diarrhoea
● Stomach aches ● Increased blood pressure
● Anastomotic leakage ● Impaired wound healing

In addition to the numerous possible side effects, NSAIDs may also interact with
other medicines, which can affect their efficacy and increase the risk of adverse
effects. Other pharmacological treatments that are used to control pain include
corticosteroids, antidepressants, and anticonvulsants, but all these classes of
medications also have the risk of several possibly serious side effects.

Non-pharmacological treatments

Electrotherapy

Electrotherapy is a non-pharmacological intervention involving the delivery of a flow
of pure energy to the tissues, in the form of electric current. Such a flow of energy,
which is generated by specifically designed devices and delivered through
electrodes placed on the skin, brings about a number of physiological changes,
thereby achieving various therapeutic, physiological and wellbeing benefits.

Electrotherapy comprises three main modalities or versions, and these are
peripheral nerve stimulation (PNS), neuromuscular electrical stimulation (NMES) and
microcurrent stimulation (MCS). Each of these modalities delivers the electrical



stimulation in a specific way and mediates different physiological effects, which are
dependent on the parameters and protocols selected.

In essence, depending on the condition to be treated, electrotherapy should be
administered by selecting the most appropriate formulation and applied at the right
place and for the right length of time. In this way electrotherapy has a phenomenal
capacity to be effective. Furthermore, electrotherapy is very versatile and can be
employed in isolation or incorporated as part of a package of care, and thus working
in synergy with other treatments to achieve positive clinical outcomes.

There is growing evidence suggesting that, in the optimal conditions, the body has
the ability to heal itself to a great degree. A number of studies have shown that the
body’s natural bioelectrical system is central to a myriad of physiological functions,
including the innate self-healing ability.

The electrical impulses delivered during electrotherapy administration mimic those
naturally occurring within the body as part of the endogenous bioelectrical system.
Thus, electrotherapy can be regarded as a natural medicine intervention.

A key point to successful electrotherapy administration is to assess the nature of the
condition to be treated, and then establish the physiological changes required in
order to improve the specific condition. Lastly, it is important to select the most
appropriate electrotherapy formulation and protocol based on available scientific
evidence, in order to mediate such physiological changes and thereby achieve
therapeutic effects.

A number of studies have demonstrated both in clinical and laboratory settings that
electrotherapy represents an effective method to bring about many benefits with
minimal side effects. Such benefits range from wound healing and tissue repair, to
improving physical function and metabolic efficiency, and from improving
mitochondrial function and increasing ATP and protein synthesis, to enhancing
strength and physical performance.

Moreover, it has been shown that electrotherapy is efficacious in treating various
types of acute and chronic pain, including:

● Back pain ● Cancer bone pain
● Neck pain ● Pelvic floor pain
● Lateral epicondylitis pain ● Back pain



● Diabetes neuropathy pain ● Cervical radiculopathy pain
● Pain after spinal surgery ● Reduces hyperalgesia due to surgery
● Herniorrhaphy postoperative pain ● Post-thoracotomy pain
● Hip arthroplasty pain ● Knee arthroplasty
● Liposuction surgery pain ● Traumatic pain
● Flank/rib pain ● Hip pain
● Upper extremity pain ● Cervical spondylosis pain
● Thoracic/lumbar pain ● Knee osteoarthritis pain
● Arthroscopic rotator cuff repair

surgery pain
● Pain after Laparoscopic

cholecystectomy
● Improves complex regional pain

syndrome
● Atraumatic pain

Shoulder/clavicle pain
● Treatment of fibromyalgia

The list is not exhaustive, but shows the effectiveness and versatility of
electrotherapy. In many cases, electrotherapy alone relieves pain, and in other cases
is administered in combination with other treatments, such as analgesic drugs. In
these cases electrotherapy significantly reduces the medications requirements, and
thus helps avoid their side effects.

Neurophysiological mechanisms of electrotherapy mediated
analgesia

The application of electrotherapy can relieve pain through activation of
neurophysiological mechanisms, including the gate control mechanism, first
described by Melzack and Wall in 1965, which has brought about a drastic revolution
in the field of pain management. This pain control mechanisms occurs in the area of
the spinal cord termed substantia gelatinosa. In this area, the gate control system
modulates the synaptic transmission of nerve impulses from peripheral sensory
fibres to the central neurons pathway. By utilising electrotherapy to activate such a
mechanism, pain control can be achieved by selectively stimulating the larger
sensory nerve fibres that carry non-pain stimuli, which nullifies or reduces the effect
of pain signals.

The different electrotherapy modalities can help for various conditions, and PNS
appears to be particularly indicated to mediate electroanalgesia (pain relief via
electricity). PNS mediates pain relief through the activation of two natural pathways.
These are the gate control mechanism and the endogenous opioids system.

Application of PNS at high frequency and with relatively short pulse duration
activates Group II A-β (beta) afferent sensory nerves, which carry information related



to touch, and enter the spinal cord through the dorsal horn. The stimulation of these
sensory fibres through PNS application in turn activates an interneuron (located
within the spinal cord), which releases an inhibitory neurotransmitter. This prevents
the transmission of pain signals (presynaptic control at the spinal cord level) from the
first order of neurons of peripheral pain receptors (A-δ and C fibres) to the second
order of neurons of the spinothalamic tract. Thus, even though the pain receptors
continue to fire, the ‘neurological gate is closed’ as a result of PNS application, which
influences the pain signals and limits their ability to travel along the spinal cord to
reach the brain.

On the other hand, PNS administration at low frequency and with long pulse duration
primarily stimulates the Group III (A-δ) afferent and IV (C) nociceptive fibres, and, as
a result, the endogenous opioids system is activated. This system comprises the
periaqueductal grey matter, which is an area of grey matter found in the midbrain,
the raphe nucleus and the descending neuron pathway. The endogenous opioids
system can be regarded as the natural ‘analgesia centre’.

The stimulation of A-δ and C fibres through PNS administration activates the
periaqueductal grey matter and the raphe nucleus, which cause the release of
neurotransmitters, such as serotonin or noradrenaline within the descending
pathway. These neurotransmitters, in turn, cause the release of endogenous opioids,
including endorphins and enkephalins from the descending neurons. These inhibit
the release and binding (presynaptic and postsynaptic control) of glutamate and
substance P that are responsible for pain signal transmission between neurons. The
inhibitory effect of the endogenous opioids on glutamate and substance P disrupts
the transmission of pain signals from the first order of neurons to the second order of
neurons (pain pathway), at the spinal cord level, and thereby results in analgesia.

A number of techniques have been employed to study the neurophysiological
mechanisms of pain modulation and analgesia, including PNS. In addition to
relieving pain, the endogenous opioids represent the feel-good promoters, and are
also released during physical exercise. For several decades, electrotherapy
application has played an essential role in mediating analgesia, as well as helping
advance the understanding of pain neurophysiology and the endogenous pain relief
system.

Moreover, electrotherapy application can relieve pain through other physiological
mechanisms, such as by reducing inflammation and oedema, as well as improving
wound healing, including those resulting from surgery, and ulcers due to diabetes.
Also, electrotherapy application improves mobility and functionality, as well as



promoting recovery and rehabilitation. All these benefits derived from electrotherapy
application ultimately improve health, wellbeing and patients’ quality of life.

In contrast with medications such as opioids, electrotherapy is non-toxic,
non-addictive and has a low incidence of side effects. The seminal work carried out
by Grover and McKernan demonstrated that electrotherapy can be successfully
applied to treat various types of pain, both within the hospital, as well as
self-administered by the patients at home, after receiving a minimum of instruction
and guidance on how to use the unit. This is extremely important, because the
patients do not function as passive recipients of the prescription or procedure as
normally occurs with conventional care, rather they are actively involved in
self-health management.

The study also demonstrated that electrotherapy can provide an effective treatment
not just within health care infrastructures, but also beyond them, in the environment
in which patients actually live. Incorporating patient education and self-management
into clinical practice is vital, especially those with long-term health conditions. By
working cooperatively with health care professionals, patients would be active
partners in achieving the clinical outcomes that are important to them.

Implementing a comprehensive approach to control pain

Pain can be caused by numerous factors, including injury and surgical procedures,
as well as result from health conditions such as cancer or diabetes. Therefore, each
case requires appropriate interventions to induce analgesia. For instance, in case of
injury or surgical procedure, in addition to relieving pain, inflammation and potential
infections should also be addressed. In cases in which pain results from a health
condition, such as diabetes or cancer, the specific health condition should also be
treated.

However, regardless of the root cause, pain should be addressed promptly and
adequately, because pain not only causes suffering, but also can affect an individual
physiologically and emotionally, with potentially devastating consequences on health,
wellbeing and quality of life. Ultimately, it is crucial to treat pain appropriately and
prevent it from progressing to a chronic stage.

Given that pain can be caused by many factors and health conditions, there is no
single treatment available to resolve all types of pain, and each case may require a
specific and comprehensive approach, potentially even a multidisciplinary one. There



are various interventions that could be selected and incorporated into
multidisciplinary treatment, which may include electrotherapy, physical therapy,
psychotherapy, rehabilitation, surgery and pharmacological therapy.

Electrotherapy has a number of advantages, as it is versatile, safe and virtually side
effects free, and also can be applied effectively both within health care
infrastructures, as well as self-administered by patients at home. In addition,
electrotherapy does not only relieve pain, but also helps address the condition that
causes it. For instance, it has been shown by various studies that electrotherapy
improves pain due to diabetes neuropathy, and also improves postprandial
hyperglycemia, glucose tolerance, insulin sensitivity, metabolic efficiency,
hypertension and chronic wounds.

In contrast, analgesic drugs, such as opioids, have many serious side effects, and
there is evidence suggesting that electrotherapy helps to eliminate or reduce their
requirements, and thus decreases the risk of their side effects. Moreover, surgical
procedures are performed to improve certain types of pain, such as back pain.
However, spinal surgery is very traumatic and invasive, with risk of complications. A
recent study conducted in Brazil, reported that over 25% of spinal surgery patients in
the sample developed complications, of which 11% were major complications that
caused prolonged hospital stays and increased suffering. Therefore, the most
appropriate interventions for pain management should be determined on a
case-to-case basis, evaluating risks and benefits.

Conclusion

Electrotherapy has phenomenal potential to induce analgesia, as well as mediating
physiological changes that lead to the improvement of health, fitness and wellbeing.
However, in order for these effects to be achieved, it is essential that appropriate
formulations and protocols are applied. Moreover, there is evidence suggesting that
the combined effects of different electrotherapy modalities bring about a greater
range of therapeutic benefits compared to one modality alone.

At NuroKor, we believe that it is important to harness the power of  three key
modalities of electrotherapy, and thus, we develop our signature technologies, which
incorporate PNS, NMES and MCS formulations, including those for pain relief. We
create ultra-wearable personal electrotherapy devices based on medical evidence,
combined with cutting-edge technology.



At NuroKor we emphasise prevention and treatment of health problems, and
promotion of optimal health through the use of electrotherapy, as this technique
promotes optimal physiological function and the body’s natural self-healing process.

In conclusion, pain is part of the body’s defence mechanism, which is activated by
potential or actual tissue injury. However, pain is a complex phenomenon, and it is
vital to treat it promptly and adequately. The pain sensation and pathway comprises
complex neurophysiological processes.

Effective pain management is still a clinical challenge and the complications
associated with inadequate pain relief impact patient health and quality of life, and
carry a great financial burden for health services. The body possesses its own
natural pain control system, which can be activated by certain stimuli. Electrotherapy
involves the introduction of pure energy into the system, in the form of electrical
impulses, which mimic the body’s natural bioelectrical system. Electrotherapy
application is capable of stimulating the body’s own pain control system, thereby
mediating analgesia.

One of electrotherapy’s great benefits is that it can be administered independently,
as well as in conjunction with conventional therapy. It also brings about other
physiological changes leading to improvement of health, physiology and wellbeing.

Finally, electrotherapy can be applied both by health care providers or
self-administered by the patients at home, and is efficacious and almost side-effect
free. All these qualities and advantages make electrotherapy an ideal tool to be
included within pain control and health care routines.
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