Review Title: The effect of therapeutic ultrasound thermal effect application followed by a static stretch on hamstring muscle length

Abstract

Background: Tightness of muscles is traditionally used to describe the physical length of a muscle, a mild to moderate decrease in length, or a decrease in the ability to lengthen from a normal position occurs with tight muscles. Hamstring tightness is also referred to as the inability to achieve more than 160o knee extension while the hip is flexed at 90o. Therapeutic ultrasound is a treatment modality used in physical therapy that provides deep heating to soft tissues in the body. The thermal effect treatments increase muscle flexibility therefore the settings on the therapeutic ultrasound can be set in order to give off a thermal effect to heat the muscle and increase the flexibility. Methods: Systematic review looks to establish, through the literature that is available, the effect of therapeutic ultrasound on muscle length. search terms will be ‘therapeutic ultrasound’, ‘hamstring’ and ‘muscle length’. Articles that have been published in the last 10 years in English language and indexed in the following databases will be searched: Google scholar, proquest and Pubmed. The specific review questions that this systematic review will focus on are: Does therapeutic ultrasound thermal effect application followed by a static stretch on hamstring muscle length? Is therapeutic ultrasound thermal effect a placebo effect? Data collection: Studies will be narratively synthesised and qualitative and quantitative data will be combined. Each study will be explained by obtaining and presenting information such as: publication details, study population, characteristics of the intervention, outcomes, successful or unsuccessful.

Background:
Tightness of muscles is traditionally used to describe the physical length of a muscle, a mild to moderate decrease in length, or a decrease in the ability to lengthen from a normal position occurs with tight muscles (Hansberger et al., 2019). Hamstring tightness is often referred to as a lack of range of movement (ROM) with a feeling of restriction in the hamstring (Weerasekara, 2013). It has been acknowledged as a potential cause of dysfunctional or restricted movement of the hip in all age groups (Weerasekara, 2013). Hamstring tightness is also referred to as the inability to achieve more than 160o knee extension while the hip is flexed at 90o (Davis et al., 2008). The tightness of hamstrings can also lead to many musculoskeletal disorders like lower back pain (Radwan et al., 2015), hamstring muscle injury, plantar fasciitis and patellofemoral pain (Labovitz, Yu and Kim, 2011). Also, the severity of lower back pain increases alongside the increase of hamstring tightness (Radwan et al., 2015). Hamstring tightness appears in early childhood and it tends to rise with age (Mistry, Vyas and Sheth, 2014). The gradual decline in flexibility with age has been known to change in elasticity and decrease in physical activity levels (Mistry, Vyas and Sheth, 2014). The extensibility of hamstring muscles is a physical fitness component largely recognised as an important sign of health and quality of an individual’s life (Mayorga Vega and Javier Redondo-Martín, 2015). Females are more inclined to being more flexible than males throughout their life, this is due to their joint structure (Mistry, Vyas and Sheth, 2014). Ultrasound has not only been developed as a diagnostic imaging modality but also as a therapeutic modality in which energy is transmitted into tissue to induce various biological effects (Miller et al., 2012). As early as the 1930s, medical uses of ultrasound for therapy began to be explored (Miller et al., 2012). Therapeutic ultrasound was established for physiotherapy in the 1970’s, and research continued on more difficult applications such as neurosurgery (Wells, 1977), and for cancer treatment (Kremkau, 1979). Therapeutic ultrasound is a treatment modality used in physical therapy that provides deep heating to soft tissues in the body (Miller et al., 2012). Therapeutic ultrasound is used for two different effects, thermal and non-thermal (Miller et al., 2012). Inside the treatment head of the ultrasound machine is a small crystal. When an electrical charge is applied, the crystal vibrates rapidly, creating piezoelectric waves. The waves then enter into the targeted tissue during the application of the modality. When applying a thermal therapeutic ultrasound effect to an area, it causes the blood vessels to dilate, allowing more blood to flow to the muscle and allow the muscle to relax (Miller et al., 2012). With this improved circulation, an increase of lactic acid build-up elimination is enhanced. The thermal effect treatments increase muscle flexibility therefore the settings on the therapeutic ultrasound can be set in order to give off a thermal effect to heat the muscle and increase the flexibility (Miller et al., 2012). Hamstring tightness is a common complaint typically assessed by straight leg raise (SLR), maximal hip flexion active knee extension (MHFAKE), V-sit and reach, and finger-floor-distance (Hansberger et al., 2019). For the SLR test the athlete would lay supine while the clinician fixates their untested leg. The clinician passively raises the leg, ensuring full knee extension or to the point where the athlete reports pain/ onset of discomfort. Range of motion (i.e. the hip flexion angle from the horizontal plane) is measured by a hand-held inclinometer. For the MHFAKE test the athlete would lay in supine again with their hip in maximal flexion using the arms to pull the thigh to the chest. The contralateral leg is fixated by the clinician. The athlete is to perform active knee extension until reaching maximal tolerable stretch or the onset of pain/ discomfort. Range of motion (i.e. knee extension angle) is again measured by hand-held inclinometer. The use of therapeutic ultrasound can be used as a thermal effect in order to heat the muscle. Therapeutic ultrasound heats the tissue by molecular vibration. By setting the therapeutic ultrasound machine to an intensity of 0.5W/cm2 on a continuous pulse rate it will produce a thermal effect and heat tissue such as muscle.
Method:
This systematic review will be looking at randomized controlled studies on the effectiveness of therapeutic ultrasound on muscle length. As I am wanting to know how effective a specific treatment is, randomized trials will provide the most reliable answers. It is the most reliable as the effect of the treatment is compared with no treatment – in this case a placebo treatment, where the participants think they’re receiving the therapeutic ultrasound, but the machine would not be turned on. 
Review questions: 
This systematic review looks to establish, through the literature that is available, the effect of therapeutic ultrasound on muscle length.
The specific review questions that this systematic review will focus on are: 
(1) Does therapeutic ultrasound thermal effect application followed by a static stretch on hamstring muscle length?
(2) Is therapeutic ultrasound thermal effect a placebo effect?

Inclusion criteria:
· Literature on the effectiveness of therapeutic ultrasound on muscle length
· Peer reviewed literature
Types of participants 
· This systematic review will consider all studies that include human subjects of an age from 18+ who have a complaint of hamstring tightness. 
Types of outcome measure 
· The primary outcome of interest is the length of hamstring muscle post treatment. 
Types of studies 
· The systematic review will consider all studies evaluating the effectiveness of therapeutic ultrasound on hamstring muscle length. 
Search strategy:
During this research I will gather information from peer reviewed literature in order to discover whether therapeutic ultrasound increases muscle length or whether it is a placebo effect. Articles identified by the search will be full copies and must be considered to meet the inclusion criteria. 
The primary search terms will be ‘therapeutic ultrasound’, ‘hamstring’ and ‘muscle length’. Articles that have been published in the last 10 years in English language and indexed in the following databases will be searched:
1. Google scholar
2. Proquest
3. Pubmed
Data synthesis:
The data from the studies that meet the inclusion criteria will be narratively synthesised. Both qualitative and quantitative data will be combined. I will explain each study by obtaining and presenting information such as: 
· Publications details (author, year published)
· Study population and characteristics (gender, age, hamstring complaint)
· Characteristics of the intervention (therapeutic ultrasound setting, duration, number of treatments)
· Outcomes (changes in muscle length post treatment)
· Successful or unsuccessful (did the treatment increase muscle length?)
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