Professional practice - Therapeutic ultrasound 
Mechanisms 
Electrotherapy has been described as ‘the use of electrical energy as a medical treatment’ (TIKTINSKY, R., et al. 2010). Different modalities of this type of therapy includes TENS, interferential, ultrasound, diathermy, magnetic therapy, laser and surface electromyography. The way electrotherapy is said to work is through the energy that is applied during treatment which ‘acts as a trigger that is responsible for stimulating, enhancing or activating particular physiological events' (WATSON, T. 2002) this is utilized to achieve therapeutic benefit. 
More specifically ultrasound therapy treatment is referred as micro massage that produces therapeutic changes in tissue using non thermal mechanisms. (Summer and Patrick, 1964) this is said to be ‘an effect due to the periodic nature of the sound pressure field’ with the main effect of this type of therapy being acoustic streaming, this being due to ‘table, oscillating cavities, or to radiation forces in intra- or extracellular fluids’ (Mortimer and Dyson, 1988).  ‘Altered concentration gradients in the vicinity of an extracellular membrane’ (Chapman et al., 1979) is said to be led from streaming acting to modify the local environment of a cell. Chapman et al., (1979) has said that diffusion of ions and molecules across a membrane is affected by the concentration gradient. 
The ultrasound machine uses acoustic waves that conducts an electrical signal which contains a high frequency is applied through the crystals found in the head of the ultrasound probe (Quartz or Barium Titanate). It is said that the crystals vibrate and create mechanical waves at frequencies outside the range of human hearing (Matthews, Michael J., and Michael F. Stretanski. 2020) which is ranged at 20 hertz to 20000 hertz. this then produces distortion which causes the crystals to expand and contract at high frequencies. movement of the metal end plate caused by the changes in the shape of the crystal produces the ultrasonic wave which then transfers energy to the surface of the human body or may be focused to target soft tissue deep to the epidermis.
Therapeutic ultrasound is frequently used in the treatment of musculoskeletal disorders with the stats in the United Kingdom being that it is applied in ‘approximately 50% of all treatments in privately insured patients and in 20% of treatments within the National Health Service’ (Ter Haar, Gail, et al. 1987). This type of modality uses a low intensity level with a non-thermal effect which increase cell membrane activity and produces an effect on tendons and other musculoskeletal tissues.
It is said by TIKTINSKY, R., et al. (2010) that ultrasound is likely to ‘achieve its best effects in tissues such as ligaments, tendons, fascia joint capsules and scar tissue’ which is due to it having a preferentially of being absorbed in the more dense collagen-based and higher protein content tissues such as those stated. This allows them to absorb the energy from the mechanical waves at a higher rate than those with a higher water content such as fat. 


Benefits and effects 
The findings of the ability of ultrasound being able to interact with human tissue to produce biological changes was discovered by Wood and Loomis in 1927. Their want for understanding these interactions came from an interest in ultrasonically induced changes for therapeutic benefit. 
It is suggested that the application of therapeutic ultrasound treatment has effects in relation to tissue healing which include speed the rate of healing & enhance the quality of the repair of the injured tissue by accelerating some processes such as the transport of drugs across the skin. Applying ultrasound is said to induce ‘the degranulation of mast cells, causing the release of arachidonic acid’ (Nussbaum, Ethne L. 1997) which acts as inflammatory mediators which is due to the ultrasound stimulating effects. 
It is described as being ‘pro inflammatory’ (Watson, Tim. 2008) rather than anti-inflammatory due to the thought that it optimises the inflammatory response from the increase in activity within the cells. Due to this stage of healing being so essential to repairing damaged tissue effectively, it is important the phase is completed effectively to also then allow for the progression onto the next phase meaning the process can be completed efficiently. 
During the second stage of healing named the proliferation phase it is suggested that ultrasound treatment maximises the efficiency of the phase rather than change how this stage normally functions. This works by it targeting the cells that are normally active during scar production including, fibroblasts, endothelial cells and myofibroblasts through its stimulation effect. 
The remodelling phase is the last of the healing process where the formation of scar tissue is produced. Applying therapeutic ultrasound to the injured area is suspected to increase tensile strength and enhance scar mobility. This is due to the thought that it is capable of enhancing the orientation of the newly formed collagen fibres and to change the collagen profile from mainly Type III to a more dominant Type I construction. 
Therapeutic ultrasound is used within aiding the healing process throughout its stages within soft tissue injuries. Clinical trials produced by Dyson, (1990) have found that if correctly applied ultrasound treatment can stimulate tissue repair and wound healing. although ultrasound is not in itself an anti-inflammatory agent it is found that exposure to this treatment type during the initial inflammatory phase of tissue repair can lead to an acceleration of this phase. 
During the second phase of healing named as the proliferative stage cells migrate to the site of injury and start to divide and granulation tissue is formed. During this, fibroblasts begin to synthesise collagen which has been said to be enhanced by the use of ultrasound (ter Haar, Gail. 1999). During the final phase of tissue repair, the remodelling phase, scar tissue is formed. Evidence found has stated that ‘Scar tissue treated with ultrasound may be stronger and more elastic that ‘normal’ scar tissue’ (ter Haar, Gail. 1999) allowing for a reduction in risk of a reinjury to occur within the area treated. 
The healing phase soft tissue injuries follow including the inflammatory, proliferative and remodelling phases is the same within bone repair. Experimental studies by Dyson and Brookes, (1983), and Pilla et al., (1990) using rats and rabbit's bones have found that during the inflammatory and early proliferative phases the use of therapeutic ultrasound has enhanced the healing of the bone fractures much like within soft tissue injuries. However, they concluded that exposing the injury to this type of treatment in the late proliferative stage has led to a delay in bony union, meaning it has it would be a disadvantage to use within this specific phase for this injury. 


Conclusion 
[bookmark: _Int_iALleAKM]Overall, this modality of therapeutic ultrasound has discovered to have its positive effects within treating various conditions and injuries. This has been shown through repairing soft tissue injuries by accelerating the transport of drugs across the skin which speeds up the rate of healing while enhancing the repair quality. Watson, Tim. (2008) described the use of ultrasound treatment as ‘pro inflammatory’ as it is said to optimise the inflammatory response through the increasing in activity that is within the cells, this is opposed to the term anti inflammatory.
[bookmark: _Int_yOFYfwwx]When referring to therapeutic ultrasound treatment within a traffic light colour scale, i would put it on the upper end of the amber colour meaning it has its advantages as well as some disadvantages in regard to using for a treatment option. 
This is due to the findings by Ter Haar, Gail. (1999) that ‘scar tissue treated with ultrasound may be stronger and more elastic that ‘normal’ scar tissue’ which backs up the initial hypothesis that applying this modality to the injured area will suspectidly increase tensile strength and enhance scar mobility. 
Other trials conducted by Dyson and Brookes, (1983), and Pilla et al., (1990) found that when focusing on bone fractures when used within the first stage of healing (inflammatory) and early in the second (proliferative) it has allowed for an enhancement of the healing in these fractures like the same within the soft tissue. However, when looking at the more later stages of the proliferation it was said to ‘led to a delay in bony union, meaning it has it would be a disadvantage to use within this specific phase for this injury.’ 
This shows that when used within specific injury types such as soft tissue, therapeutic ultrasound can have a beneficial effect within the healing process. Furthermore, if relating to bone fractures it is important to only apply the modality within the earlier stages rather than later to avoid these disadvantages that it may cause. 
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