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Introduction
Deep tissue injury is a type of subcutaneous tissue damage, affecting 

muscle where present, that originates close to bone and is the result of 
a mechanical load, such as pressure, applied to the skin. A mechanical 
load can have several effects that may ultimately damage tissue and 
cause tissue breakdown and cell necrosis. The mechanical load has a 
direct effect on tissue cells, damaging cell membranes and disrupting 
internal cell structure to cause cell death. The mechanical load can 
compress capillaries causing partial or complete occlusion. This 
reduces the delivery of oxygen and nutrients to tissues. If the rate of 
delivery is below the physiological demands of the tissues, ischaemia 
will occur. If the ischaemia is sustained for long or at high enough 
levels, tissue death can occur due to a change in metabolism and the 
accumulation of waste products [1-6]. 

A deep tissue injury is occurs most commonly at the heels, sacrum 
and buttocks. May deteriorate rapidly to an open wound, resolve 
before the skin breaks or remain static. The mechanical load causes 
tissue necrosis by producing direct structural damage to cells and by 
reducing blood flow and drainage of fluids and waste products. Return 
of blood flow may add to the tissue damage. Deep tissue injuries start 
at the bone, tissue interface and develop from the inside out [1-7].

Risk factors of a deep tissue injury are restricted mobility, immobility, 
impaired sensation, altered posture, reduced tissue perfusion due 
to heart or lung disease, smoking, diabetes, incontinence, increased 
age, poor nutrition, poor general health and reduced tissue tolerance. 
The prevention of deep tissue injury requires the implementation of 
targeted interventions based on identified risk factors. Strategies such 
as promoting circulation through increased muscle activity, enhancing 
blood flow via local thermotherapy, and supporting tissue oxygenation 
are considered effective approaches in reducing the risk of deep tissue 
injury [1-7].

Prevention of deep tissue injuries is crucial for improving patient 
care quality and optimizing healthcare resource utilization. Tissue 

perfusion can be enhanced through several physiological mechanisms, 
including increased venous return via rhythmic muscle contractions, 
improved microcirculation, nitric oxide release stimulated by 
endothelial activation, local heat generation, vasodilation, and 
decreased sympathetic activity. Neuromuscular electrical stimulation 
(NMES), Low-Level Laser Therapy (LLLT) / Photobiomodulation, 
Ultrasound Therapy (Micro and Macro Acoustic Waves), Vibration 
Therapy, Pressure-Redistributing Mattress and Cushion Systems, 
Topical Vasodilators or Antioxidants, Molecules Supporting 
Angiogenesis and Tissue Repair, Pulsed Electromagnetic Field (PEMF) 
Therapy, High-Frequency Vibration (HFV), and combined physical 
therapy modalities such as NMES + LLLT or TENS + Ultrasound can 
enhance tissue perfusion and thereby help prevent deep tissue injuries 
[6,8-20].

Neuromuscular electrical stimulation (NMES) activates peripheral 
nerves to induce muscle contractions, thereby enhancing local 
blood circulation. Low-Level Laser Therapy (LLLT) utilizes 
photobiomodulation to stimulate cellular metabolism, reduce 
inflammation, and promote tissue repair [8,9,11,12]. LFV promotes 
peripheral blood flow via vasodilation by producing nitric oxide and 
protects muscle tissue. Despite these benefits, experimental evidence 
on the preventive role of LFV in deep tissue injuries is lacking. 
HFV does not merely heat the tissue passively; it also “stimulates” 
the nervous system and liquefies the tissue [13-16]. Ultrasound 
Therapy triggers the “self-repair” signals of cells at the micro level, 
while increasing tissue temperature and flexibility at the macro level, 
creating a biomechanical protective shield [17].

Pressure-Redistributing Mattress and Cushion Systems are specialized 
mattresses, overlays and integrated systems that are designed to 
redistribute pressure, reduce friction and shear, and aid microclimate 
management. Some support surfaces have characteristics through 
which they achieve microclimate management, which refers to control 
of the humidity/moisture at the interface between the individual and 
the support surface [6]. Topical vasodilators increase blood flow, 
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warming the tissue, improving flexibility, and reducing the risk of 
ischemia. Antioxidants minimize cellular damage by neutralizing free 
radicals and slow down tissue breakdown after exercise. Molecules 
Supporting Angiogenesis, enhance tissue nutrition by increasing 
capillary vascularization [18-20]. PEMF therapy combines the 
mechanical effect of ultrasound, the flow effect of vasodilators, and the 
protective effect of antioxidants in a single electromagnetic signal. It 
stabilizes the tissue “electrically” not only superficially but also down 
to its deepest layers [10].
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