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Intramuscular Stimulation Therapy

Jinyoung Park, M.D.

Department of Rehabilitation Medicine, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Muscle pain can be caused by various causes and it deteriorates the patient's function and quality of life. Intramuscular
stimulation therapy, performed under the concept of myofascial pain syndrome, is an effective treatment for relieving somatic
pain in skeletal muscles through muscle relaxation, improving the limited range of motion of joints, enhancing muscle strength,
and improving accompanying autonomic nervous system symptoms. Dry needling, trigger point injection, and intramuscular
electrical stimulation are typical methods of intramuscular stimulation, and they must be safely performed by experienced
practitioners. The mechanism, clinical use, efficacy, and precautions of intramuscular stimulation therapy will be reviewed in
this article. Although additional supplementation of the academic evidence of intramuscular stimulation is still needed through
experimental research, it is expected that the clinical application area can be expanded. (Clinical Pain 2023;22:1-8)
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Table 1. Physiological Mechanisms of Dry Needling [4]

Physiological mechanisms of dry needling

Induce local twitch response, and suppress endplate noise

Alters the length and tension of the muscle fibers

Increase local blood flow and oxygenation

Increase the level of hypoxic-responsive proteins, which
promote angiogenesis, vasodilation, and alter glucose
metabolism in hypoxic tissue: hypoxia-inducible factor-1 «
(HIF-1 @), inducible nitric oxide synthase (iNOS), vascular
endothelial growth factor (VEGF)

Decrease the concentration of algogenic agents: substance P
(SP), calcitonin gene-related peptide (CGRP)

Increase [ -endorphin which suppress the releasing of SP
Stimulates A - and A & fibers and induce central sensitization

Release of neurotransmitters: serotonin and noradrenaline
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Table 2. Physiological Mechanisms of Trigger Point Injection

Physiological mechanisms of trigger point injection

Disruption of MTrP by mechanical stimulation or chemical
effect of injectates, which leads to muscle relaxation

Vasodilation by mechanical stimulation and chemical effect

Dilution of nociceptive substrates

Blockage of acetylcholine release (Botulinum toxin A)
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Fig. 1. Intramuscular and electrical stimulation for muscular
pain. EA: electroacupuncture, EMS: electrical myostimulation,
ETOIMS: electrical twitch obtaining intramuscular stimulation,
IFC: interferential stimulation, NMES: neuromuscular electrical
stimulation, TENS: transcutaneous electrical nerve stimulation,
PENS: percutancous electrical nerve stimulation.
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Table 3. Clinical Application of Therapeutic Electrical Stimulation in Human Organ System

Organ system

Modality (target disease)

Cardiovascular system
Endocrine system

Radiofrequency ablation (arrhythmia), defibrillator, vagus nerve stimulation (arrhythmia), etc.
Pancreatic nerve electrostimulation (diabetes mellitus), sympathetic/parasympathetic nerve

stimulation (thyroid disorders), etc.

Integumentary/exocrine system
Immune system

Lymphatic system

Muscular system

TENS (lymphedema), etc.

remodeling)
Nervous system
Renal/urinary system
Reproductive system

Iontophoresis, microcurrent (ulcer and wound), etc.
Splenic plexus stimulation (neuro-immunomodulation), etc.

TENS, IFC, ETOIMS, EMS, NMES, PENS, EA etc. (pain control, muscle relaxation and
TENS, IFC, HVGS, tDCs, microcurrent, iontophoresis, electroconvulsive treatment (depression), etc.

TENS, spinal cord stimulation (urinary retention, incontinence), etc.
Uterosacral nerve stimulation (preterm labor), superior ovarian nerve stimulation (ovarian

testosterone secretion), TENS (uterine contraction), etc.

Respiratory system
Skeletal system

Phrenic nerve stimulation, etc.
Growth plate stimulation, etc.

EA: electroacupuncture, EMS: electrical myostimulation, HVGS: high-voltage galvanic stimulation, IFC: interferential stimulation,
NMES: neuromuscular electrical stimulation, TENS: transcutaneous electrical nerve stimulation, PENS: percutaneous electrical nerve
stimulation, ETOIMS: electrical twitch obtaining intramuscular stimulation.
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