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Intro to Sports Therapy Skills
Module Code SHSS4065
Discussion of the circumstances under which a therapist would utilise cryo/thermo therapy treatments as part of a holistic treatment program that facilitates optimal injury management for a soft tissue injury.
Introduction
This essay will discuss under what circumstances cryo/thermo therapy would be used as part of a holistic treatment program for optimal management of a soft tissue injury.
Within this it will look at the effectiveness of the RICE protocol, the mechanical effects cryotherapy has on muscle tissue, the effects of thermotherapy in the form of microwave diathermy, and the different types of application modalities for both cryo and thermo therapy.
Findings
Cryotherapy and thermo therapy can be defined as the application of either cold or heat to the body to achieve a therapeutic benefit.
To begin with, this essay will look at the rational for using cold as part of initial trauma and injury treatment.
The RICE (Rest, Ice, Compression, Elevation) acronym is a widely known and used way of remembering an initial treatment protocol for soft tissue injuries, and has subsequently been expanded to PRICE (Protect, Rest, Ice, Compression, Elevation) and POLICE (Protect, Optimally Load, Ice, Compression, Elevation) and it can be seen that the use of ice i.e. a cold stimulus is common to all of these.
In the systematic review conducted in 2004, Bleakley et al concluded that there was no real evidence to support the use of ice with compression when treating ankle sprain. The review also commented that “Few studies assessed the effectiveness of ice on closed soft-tissue injury, and there was no evidence of an optimal mode or duration of treatment” (Bleakley et al pp251). A more recent review by van den Bekerom et al in the Journal of athletic training (2012) looked directly at the rationale for using the RICE protocol in the treatment of ankle sprains. Within this review, the authors found that the study conducted by Laba in 1989 was not able to show any difference to the patient in terms of reduction in swelling, reduction in pain or improvement of the function of the ankle with or without the application of ice (Laba 1989). It would be reasonable to assume that if the study had been extended to include sprain in other joints, that a similar result would have been found, although there is no supporting study for this.
Within the same review the authors also reported the work of Hubbard et al which found that the use of cryotherapy led to a faster return to work or participation in sport, and was effective in decreasing pain (Hubbard et al 2004). 
From these it would be possible to conclude that the evidence for the use of ice i.e. cryotherapy is inconclusive. One of the common threads that were reported in these reviews and journals was the lack of high quality studies to base findings upon. 
A more recent study from 2010 in the open access Journal of Sports Medicine suggested that the outcomes from therapy and surgery was better when cold and compression were used if the outcomes were compared to those where no additional treatment was used, although again this study review was also critical of the lack of definitive trials to fully assess the effects of cryotherapy. This does not suggest definitively that compression and cryotherapy should be the treatment modality of choice, merely that within the trials found it was better than no treatment at all (Block 2011).
As the evidence in favour of cryotherapy from the reviews is inconclusive, it would be beneficial at this point to look at the physiological effects of cryotherapy to understand how it could potentially be beneficial in the treatment of soft tissue injuries.
In the book ‘Therapeutic Modalities for Musculoskeletal Injuries’ the physiological effects of cryotherapy are noted as vasoconstriction, reduced nerve conduction, and a reduction in the metabolic demands of the tissues being cooled (Denegar, Saliba, and Saliba, 2015, pp111-113).
If we consider that the RICE protocol that we have already looked at is intended for use in initial treatment of soft tissue injuries, the use of cryotherapy within this particular time frame would appear to be a good choice. During initial injury, there is likely to be combinations of swelling, bleeding and pain within the affected area, dependent upon the type of tissues that have been injured. By reducing nerve conduction in the affected area, it would be possible to reduce the amount of pain that the injured person perceives. The effect on the nervous system can also be extended to included muscle spindles. These specific systems within the body detect the amount and speed of stretch generated within a muscle. When these are desensitised, it is possible to reduce or interrupt the pain-spasm cycle that can occur as a result of soft tissue injury which would further reduce the amount of pain perceived by the injured person.
In a Scandinavian Journal of Medicine and Science (2018) Point et al reported that the mechanical properties of muscle tissue are altered by the application of cryotherapy. Within this study subjects had their gastrocnemius treated with air pulsed cryotherapy at -30°c. By measuring and seeing a significant increase in the shear modulus of the muscle the study was able to conclude that muscle tissue that is treated with cryotherapy is likely to have reduced elasticity (Point et al 2018).

The implications of this are significant to the sports therapist during the rehabilitation phase of a soft tissue injury. If the elasticity of a muscle is reduced as a direct result of cryotherapy, then the later stages of rehabilitation when the therapist and client would be working towards a return to competition, and would be including more sport specific activities that are likely to be of a dynamic nature, may be negatively impacted due to this reduced ability to stretch the muscle, and could potentially risk further injury or delaying the return to competitive sport. Whilst not directly a contraindication in itself, it is important to be aware of.
Other conditions however would be contraindicated for cryotherapy.
As we have seen, cryotherapy reduces nerve transmission rate and can thus reduce pain perception. However, if a client experienced sensory deficiency e.g. peripheral neuropathy, diabetes etc or circulatory issues such as Reynaud’s then the application of cold would be potentially harmful as the client may not be able to give the therapist suitable feedback or know if the cryotherapy was getting too cold, and could thus risk tissue damage.
In ‘Therapeutic Modalities for Musculoskeletal Injuries’, the authors also caution about the application site for cryotherapy and note that several nerves such as the ulna nerve, peroneal nerve and femoral nerve all pass close to the surface of the skin and as such may be damaged if excessive cold were applied directly to the skin at those points (Denegar, Saliba, and Saliba, 2015, pp116).
Typical application methods for cryotherapy can vary from something as simple as a bag of crushed ice being applied to the injured tissues, to circulating cold water around the injured area using a cryo cuff to immersing the affected area in a cold water bath or whirlpool.
An interesting new development within cryotherapy has been in the use of Phase Change materials within clothing, post match, to give faster recovery times. A 2018 study by Clifford et al in the International Journal of Sports Physiology and Performance found that using clothing fitted with Phase Change material would allow for cooling post match for an extended period and thus give reduced recovery times, as measured using maximal isometric voluntary contraction. Although not directly dealing with a soft tissue injury, the reduced recovery times that were found within this study may suggest that the extended cooling times available with PCM may be beneficial in other situations, although this would require direct study (Clifford et al, 2018 pp584-589)

The essay will now consider thermo therapy.
Thermo therapy could be considered as the inverse of cryotherapy in that thermo therapy attempts to increase the temperature of tissues whereas cryotherapy attempts to reduce it.
With that thought pattern it might be reasonable to expect that the effects may be inverse as well. However, this is not totally the case.
On a physiological level, thermo therapy will induce vasodilation as opposed to vasoconstriction. However, both treatment modalities can be used to reduce pain levels and break the pain spasm cycle, and both modalities reduce the sensitivity of muscle spindles (Denegar, Saliba, and Saliba, 2015, pp120).
Typical modalities for thermo therapy have traditionally included using hot water tanks for immersion (hydrocollators), heated gel packs, heated paraffin baths, and fluidotherapy. However, the authors noted that all of these modalities can be classified as superficial thermo therapies, in that the heat that is applied does not influence the deeper tissues within the body, mainly due to the insulating effects of adipose tissue (Denegar, Saliba, and Saliba, 2015, pp 118-120).
In a study from 2007 Giombini et al looked at the effects of using microwave diathermy as a thermotherapy treatment modality and found that this particular treatment had many benefits including reduction in muscle stiffness increases in the elasticity of tendons and increases in metabolic processes at a cellular level. The authors concluded that microwave diathermy “can be effective in the short term management of musculo-skeletal injuries” (Giombini et al 2007).
This view point is backed up by a separate study reported in “clinical Rehabilitation” titled ‘Short-term effects of local microwave hyperthermia on pain and function in patients with mild to moderate carpal tunnel syndrome: a double blind randomized sham-controlled trial’ (Frasca et al 2011).
This particular study looked specifically at the effect of microwave hyperthermia on carpal tunnel syndrome.
Although microwave diathermy could be classified as a different type of treatment modality from what might be considered conventional thermo therapy. However, in the 2011 study Frasca et al noted that “The temperature in the target tissue is raised to 41.5–45°C” (Frasca et al 2011).
As such, for the purposes of this essay, microwave diathermy has been considered as providing thermo therapy.
With microwave diathermy, deep tissue structures within the body are heated using localised microwaves. As these penetrate the body, areas that carry larger amounts of fluid or water heat up, although adipose tissue that has a lower fluid level is not affected as much. A cooling cuff is applied to the skin to prevent excessive heating of the dermal layer. 
The study found that in the hyperthermia treated group (thermotherapy) there was a significant improvement in pain levels compared to the end of the treatment session when compared to the start of treatment, and that no improvement was found in the sham (i.e. placebo) control group.
As part of the study the authors hypothesised that this effect was due to increased elasticity in collagen fibres, improved blood flow to the affected/treated area that increased oxygen and removal of inflammatory toxins. 
Although this was very specifically looking at carpal tunnel syndrome, where pressure is exerted on the median nerve as it passes through the carpal tunnel in the wrist, rather than a specific sports related soft tissue injury, if the hypothesis of increased elasticity in collagen structures ultimately proves to be correct, then it would be possible to theorise that a similar effect could be expected if the modality were to be applied to the treatment of other collagen structures within the body such as tendons e.g. tendinopathy, however specific research would be needed to prove this.
Contraindications to thermotherapy and specifically microwave diathermy include the patient having vascular problems that may be affected by vasodilation e.g. haemorrhage, phlebitis etc; the patient having been fitted with a pacemaker; the patient should not have cancer; and any dressings must be dry as any wet dressing could also heat up and risk creating a burn. Metal implants within the body should also be considered a (Denegar, Saliba, and Saliba, 2015, pp 186).
Conclusions
From the evidence presented within this essay, it can be seen that both cryotherapy and thermotherapy can be used successfully for the control of pain that a client may be experiencing as a result of injury.
It can also be seen that the use of thermotherapy in the form of microwave diathermy may be a useful treatment modality when used with deeper tissues and tendons.
The evidence has also shown that cryotherapy can lead to a faster return to participation in sport or return to work.
It can also be seen from the evidence presented in this essay, that dependent upon the time frame post injury, and thus the client being in a different tissue healing phase, that the type of treatment modality used may need to be modified to achieve the best outcome for the client.
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