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Introduction to Sports Therapy Skills Assignment
‘Some people say hot; some people say cold.  Using your knowledge and the available literature, discuss under what circumstances you would utilise thermo/cryo therapy treatments as part of a holistic program that facilitates optimal injury management for a soft tissue injury?’  
Ensure you discuss the underpinning physiological mechanisms of cryotherapy and thermotherapy.

Introduction
The effects of cryotherapy and thermotherapy can be detrimental when used for treatment for a soft tissue injury. Stages of injury are important when deciding between cryotherapy or thermotherapy. Cryotherapy is one of the most common treatment methods implemented in the immediate management of acute soft tissue injury (Bleakley et al., 2007). Soft tissue healing involves an integrated overlapping which includes bleeding phase, inflammation phase, proliferation phase and remodelling phase. During the bleeding phase vascular constriction and platelet aggregation at the location of injury shape a fibrin clot, as a result reduces excess of blood from damaged blood vessels in the wound. The fibrin clot functions as a shield containing many molecules released by platelets and monocytes, provisional matrix is then provided by the clot for migration of the cells to pass through during the wound repair process (Ghatak et al., 2015). Next is the acute inflammation phase which is linked to the production of the anti-inflammatory cytokines required for the down regulation of the inflammatory response and necessary to prevent further inflammation related damages, but also certain recruitment of immune cell type responsible for phagocytosis of dead cell debris (Peurichard et al., 2019). The proliferation stage is related to the formation of new connective tissue and microscopic blood vessels on surface of the wound, characterised by depositing of an immature provisional extra cellular matrix. Therefore, this action encourages fibroblasts differentiation into myofibroblasts which is responsible of fibrous collagen synthesis, as a result transitions to the remodelling stage (Peurichard et al., 2019). Lastly the remodelling phase which depending on wound type can last weeks, months or years. Throughout this phase granulation gradually concludes, the collagen matrix is reorganised along tension lines then the wound contracts along the axis of constriction by the myofibroblasts, all unneeded cells undertake apoptosis. Finally, the wound is covered by tissue in a process of epithelialization, keratinocytes migrate to establish the new membrane (Shechter and Schwartz, 2013). 
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Using thermotherapy during later stages of injury can be beneficial for increase range of movement (Knight et al., 2001).

Cryotherapy
Cryotherapy includes any cold treatment accessible these include ice packs, cryokinetics, cryocuffs, cold baths, whirlpools and vapocoolant sprays. It is important to utilise cryotherapy to manage pain as early as possible. When early application of cryotherapy is applied for a soft tissue injury the amount of swelling and pain is reduced (Bleakley et al., 2004). As a result it can be very beneficial to the healing process and the acute inflammation phase of soft tissue injury. Cryotherapy can be reliably administered to provide an analgesic effect and immediate management of a soft tissue injury (Bleakley et al., 2007). Wet ice should be considered for quick pain relief as its more beneficial (MacAuley, 2001). Ice could be used in the management of soft tissue injuries, from sprains to strains and contusions. A distinctive survey of Irish emergency physician practice underlined that 73% of consultants often favour the use of ice whereas only 7% would not prefer to use cryotherapy and 30% were unconfident if cryotherapy treatment is beneficial (Collins, 2008). One method of cryotherapy for acute injury management is ice packs, which should also be used with compression, elevation and rest, with a barrier between the skin and ice, this is crucial during inflammatory phase as its aims is to protect the injured area from stress, reduce oedema and increase range of movement (Wardrope et al., 2008). In a study which described that cold application used 3 times a day over a week appeared to be more effective in limiting swelling and decreasing pain during short term treatment, instantly after application to 1week post injury (Bleakley et al., 2004). Ice packs/cold gel packs should be applied for 20-30 minutes every 2 hours. Although, another large scale systematic review suggested that intermittent ice applications of 10 minutes are most effective at reducing tissue temperature in injured soft tissue (MacAuley, 2001). nAdditionally, there is limited evidence that cryotherapy accelerates return to play (Bleakley et al, 2004). However in a randomised double-blinded controlled study looking at a cold gel group versus a placebo group, the efficacy of cold gel for soft tissue injuries pain scores lessened from 59 to 30 on the first week, to 14 by the second, and to 7 by the conclusion of study in the cold gel group significant reductions were found in the intervention group. In the placebo group, pain scores lessened from 58 to 45, 26, and 13, a notable difference. 
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Patient fulfilment with treatment was 71 in the cold gel group and 44 in the placebo group a considerable amount of difference (Airaksinen et al., 2003). 
Additionally, Cold water immersions (CWI) are a frequently used and popular recovery modality. The physiological mechanisms of CWI are speculated to be connected to temperature and triggered changes in blood flow and decrease in muscle temperature (Vaile et al., 2008; Leeder et al., 2012). Cryokinetics consists of cryotherapy and therapeutic exercise, this includes ice massage, water immersion and whirlpool. Using these types of treatments for a period of 10-15 minutes, several repetitions are required for quicker recovery. By utilising cryokinetics application it is potentially allowing earlier active movement on acute joint pain, although careful progression of exercise is required. Cryokinetics is thought to deploy a notable analgesic effect, which minimises secondary tissue injury and possibly encourage earlier therapeutic exercise after injury, potentially permitting a quicker return to play (Bleakley et al., 2007). Cryokinetic programme can be used during the sub-acute phase in order to provide optimal loading and aid swelling, this will enhance recovery of a soft tissue injury (Ward, 2018). 

Contraindications and precautions for Cryotherapy consist of an aching pain, if applied for too long, worsened reaction time, numbness, possible frost bite. Consequently the use of cold can result in arterial disease (Raynaud’s phenomenon) where subjection to cold results in excessively reactive vasoconstriction of extremities. Other forms of contraindication for cryotherapy consist of Cryoglobulinemia, which is when immune complexes precipitating at low temperatures are deposited onto vascular endothelial walls, potentially causing a form of vasculitis and abnormal clumping of plasma proteins are stimulated.  Cold urticaria, allergic skin reaction and anaphylactic reaction are further precautions for cryotherapy. There is also a decrease in oxygen from cells, and a temporarily reduction in postural stability and balance for the lower limbs and also the players jumping and agility may be affected by cooling the tissue (Pritchard and Saliba, 2014)

Thermotherapy
On the other hand thermotherapy treatments include hydrocollator pack, warm water whirlpools, paraffin baths, heat lamps and fluidotherapy. Usage of thermo would be utilised usually at the later stages of inflammatory and the proliferation phase where it aims to encourage the correct alignment of newly formed collagen tissue without causing its breakdown. Rapid movements and strong sensations of pain or stretch should be avoided at this time (Wardrope et al., 2008). 
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The physiological mechanisms of thermotherapy include increase in skin temperature. Increase in intra-articular temperature of small joints, increased metabolic activity, circulation, inflammation, tissue elasticity and lymph flow. Later in the healing process, heat may be more beneficial in increasing collagen elasticity, decreasing joint stiffness and reducing muscles spasm (Wardrope et al., 2008). The manner in which the body responds to the application of heat depends upon the type of heat therapy used, together with the duration and intensity of the application (Ward, 2018). It is vital to utilise the right amount of heat. If too little is used then no significant changes will occur, too much and tissues may be damaged (Prentice, 2009). Intense heat or Hyperthermia into tissue can stimulate repair processes, allow more efficient relief from pain, help in the removal of toxic wastes, increase tendon extensibility and reduce muscle and joint stiffness. Furthermore, hyperthermia induces hyperaemia, improves local tissue drainage, increases metabolic rate and induces alterations in the cell membrane (Giombini et al., 2007). Heat can increased blood flow to the injured area, reduction of pain through the stimulation of A-Beta thermoreceptors. Increased circulation which improves delivery of nutrients to the area and assist in removal of metabolic waste, as a result it is likely to improve healing rate of the injured tissue, however evidence is limited (Knight and Draper, 2008) increased metabolic activity which is only beneficial after the immediate injury of soft tissue as it will worsen bleeding and inflammatory responses (Knight and Draper, 2008). In addition inflammation, improved tissue elasticity may decrease muscle strain (Knight et al., 2001). Muscle spasms caused by overuse and muscle fatigue which can develop in an injured soft tissue can be eased by thermotherapy and potentially effecting muscle spindles (Prentice, 2009). If pain has eased of an injured soft tissue heat would be better than cold in decreasing symptoms. Furthermore chronic injuries respond well to heat therapy as a pain relief, and relaxing the tissue, on that account secondary metabolic injury is less of a worry. One form of heat therapy is Hydrocollator packs, these are popular in application for soft tissue to help prepare an area for treatment. Hydrocollator packs are heated then wrapped inside a towelling cover and then put on the injured area for 20-30 minutes (Prentice, 2010). Hot water immersion can include whirlpools, spas, hot tubs or hot baths, the water temperature is in the region of 36 and 41 degrees which can decrease pain, assists muscular relaxation and improve joint range of movement is produced. These allow active and passive movement which could potentially speed up recovery (Szekeres, 2018). This results in increase elasticity which then decreases pain and potentially muscle strain (Knight et al., 2001).
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Precautions and Contraindications for Thermotherapy are mainly not to use the application of heat during the first 3 days of injury to soft tissue. The reason for this is because heat raises the metabolism and can create secondary metabolic injury and delay healing (Giombini et al., 2007).
It is vital when managing an injured soft tissue that you are aware if the patient has impaired sensations. Inability to sense changes in temperature can prevent the body natural responses to heat (thermoregulation), which could possible cause overheating. As a result this could cause hypotension, faintness and possible headaches (Ward, 2018). Other precautions of heat are skin mottling, scalds and burns if the correct management is not achieved. Impaired areas of circulation can be a concern, as the tissue will not heal to its correct condition.

Contrast Therapy
Contrast therapy which includes heat and cold immersion has been used for managing a soft tissue injury. When using contrast therapy for a soft tissue injury the effects include decreasing and managing pain and decreasing spasm for acute pulled muscle (Bieuzen, Bleakley and Costello, 2013). In a study by (Bell, 1987) and (Prentice, 1999) cited by (Cochrane, 2004) the ratio for cold too hot is 1:3 mins or 1:4 mins. The effects of this are creating a pumping action where vasodilation and vasoconstriction are working together (Shih et al.7, 2012). Reapplication during re-warming period results in cooler tissue temp, 30 mins application 1 hour off 30 mins application, for a period of 5/6 sets, re warm should be twice the cooling period. Contrast baths, warm and cold packs play a key role in injury management but increasingly these modalities are now used for post exercise recovery. Warm spas with cold plunge pools or contrast hot-cold baths and showers are commonly used by players after training or exercise (Cochrane, 2004). Lewis (1930) was the first author to describe the hunting response that occurs during exposure of the fingers to the cold, the ascending part of which is commonly referred to as a cold induced vasodilation. Hunting Lewis response was initially thought to be protective mechanism, but now believed to do more damage. Recent studies have underlined mechanisms of this response, however there is not enough evidence to support it. 

Conclusion
To summarise both the physiological mechanisms of cryotherapy and thermotherapy have been underlined. Both treatments for managing a soft tissue injury can be beneficial, however either treatment can also cause further injury. 
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Therefore understanding the physiological mechanisms of cryotherapy and thermotherapy treatment is important regarding the phase of injury of the soft tissue. If the injured soft tissue is at acute inflammatory phase then cryotherapy treatment should be applied. If the phase has progresses to sub-inflammatory and proliferative phases then thermotherapy should be utilised. In addition cryotherapy would be applied after a workout or before any therapeutic workout but not an intense workout as it effects range of movement and stability (Pritchard and Saliba, 2014). Thermotherapy on the other hand would be utilised pre game to get the soft tissue warmed up, and during a later stage of injury. Although there is many physiological mechanisms for cryotherapy and thermotherapy, there is not enough evidence to provide which form of treatment would be more beneficial. 
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