Introduction 
In this assignment the topic of a grade 3 hamstring tear will be discussed. With the following headers explaining further about the injury. The mechanism of hamstring injury grade 3 will be explained with the sign and symptoms that appear when the injury has occurred. Response to management will explain what protocols to take in the acute phase, with the most common being RICE. Clinical testing is an important assessment needed to either rule in or rule out an injury, this will be looked into with more detail to which tests are best used to determine a grade 3 hamstring tear. Image based findings and referrals are the last two headings which will discuss the importance of each followed by the conclusion. 

What is a hamstring tear, according to Copland, S.T et al (2009) it involves a complete rupture of the musculotendinous unit with a complete loss of muscle function, and there is a visible hematoma. Causes that can attribute to risk factors include fatigue, low hamstring strength, lack of warm up, poor muscle flexibility, cross pelvic posture, poor lumbo pelvic strength and biomechanical problems. Hamstring tears are very common in athletic populations and is a big cause for being out of sport for a long period of time. It is important to note that a risk factor for this hamstring injury can be due to a previous injury, with studies showing athletes who had the same previous injuries were 2 to 6 times more likely to suffer strains during their lifetime stated by Copland, S.T et al (2009) 

Mechanism
Submaximal contractions are used in everyday life, when it comes to hamstring muscles the amount of force used is eccentric (lengthening) contractions, commonly used when sprinting which can be associated with muscle damage and pain stated by Clark, B, B. et al (2011). 
The majority of hamstring musculotendinous injuries occur during maximum sprinting when braking knee extension or at foot strike, but proximal hamstring avulsions occur during forced hip flexion and knee extension with activities where a fall is likely to happen such as water skiing. In a study about kinematic and electromyographic, late swing phase during sprinting has a correlation with maximum hamstring muscle contraction and lengthening according to Thelan T, G et al (2005).   
With the increase of force during eccentric contraction this could be a cause for failure of the muscle tendon complex, other factors that can be noted include insufficient warmup, lack of flexibility, poor muscle strength and altered running form can have an impact on hamstring injuries. 
The highest risk for injury is the semitendinosus and biceps femoris, due to these attaching to the common tendon of the hamstring complex. Clark, B, B et al (2011).
To classify a grade III hamstring injury, these are characterised by complete disruption of the musculotendinous unit which results in a total lack of muscle function. A complete hamstring rupture occurs as an avulsion injury from the ischial tuberosity according to Lempainen, L et al (2015). 

When a hamstring injury occurs the signs and symptoms for severe hamstrings tears are often felt to be more serious than that of a strain, there is a sudden onset of pain which is described as a tearing sensation in the area of the ischial tuberosity in cases of proximal injuries. Running becomes impossible, walking can be difficult in the early phases. Irritation can be caused while sitting due to pain and tenderness in the gluteal region. Discomfort and weakness in the thigh, poor leg control and instability. Cramping can also appear when attempts to run or performing exercises to strengthen the hamstring according to Lempainen, L et al (2005).  
Bleeding in the area can vary from nothing to a massive haematoma covering the thigh and extending down the calf, if the haematoma is a large covering this suggests a more extensive damage. The lack of haematoma in the first couple of days after the injury should not be taken as a less severe injury. 
A palpable gap can be present just distal to the ischial tuberosity but can be mistaken for haematoma. A decrease in knee flexion and a weakness in hip extension is noted with complete proximal avulsions during an active knee flex with resistance, a visible bulge can be seen from the avulsed muscle stated by Lempainen, L et al (2005) 
 
Pain patterns that can occur with a hamstring tear grade 3, when the acute injury occurs the feeling of a sudden sharp pain in the posterior thigh and an audible or palpable pop can be heard. A progressive onset of hamstring tightness as well as chronic onset may occur. It is noted that a discomfort with sitting and walking smoothly is found to be difficult according to Ahmad, C.S (2013)

Red flag
Red flags are signs that need to be carefully looked for, as these can be more serious. According to Askling, C, and Thorstensson, A (2008) when palpating the local area of pain, tenderness and loss of function can be present. It is often difficult to determine an acute injury due to the pain and tenderness, a follow up examination would be recommended, if there is a suspected total rupture immediate referral to hospital care is recommended stated by Askling, C, and Thorstensson, A (2008) 

Response to management 
Using nonsteroidal anti-inflammatory medications may be useful after the injury has occurred, but there are no benefits and has a possible negative effect on the muscle’s functions after recovery according to Heiderscheit, B.C et al. (2010). This is further explained with alternatives such as analgesics like acetaminophen, which reduces risk and cost. Athletes can control pain without NSAIDS by using ice.
Another article has agreed and further explained the reasons to why RICE treatment is universally applied, according to Robinson & Hamilton (2014) they have explained the management side of RICE, which was applied to hamstring injuries. This method is explained to help further prevent retraction of the muscle, reducing haematoma, and forming of fluids. Twenty minutes of ice applied to the affected area, 15 minutes after the injury occurs, which reduced post-capillary leakage. Although it is mentioned that there are no answers to how long the treatment frequency is. 

Surgical interventions are needed in cases with proximal hamstring avulsions/ruptures when having a loss of function, extension deficit or muscle weakness after an extent non-surgical therapy which in the late stage of repair the scar and adhesions prevent the normal function of the hamstring muscle according to Lempainen, L et al (2005)
According to Harris et al (2011) who states that surgical repair leads to a better outcome, greater strength, endurance, and greater rate of return to pre-injury sports level than that of non-surgical management.

Response to clinical tests
Clinical testing is used to determine whether or not the muscle being tested is either functional or not. Physical examinations such as posture, gait inspection, inspection of the muscle bellies, range on movement and manual muscle test should be conducted 12 hours to 2 days after the injury has occurred. It needs to be noted that days after the injury has occurred the signs of swelling and ecchymosis can be present. 
Range of movement tests involve testing flexibility of the hamstring, by means of the hip and knee, a positive test would indicate a decrease in range compared to the non-injured leg Kerkhoffs, G.M et al (2013)
The sit and reach test is a common hamstring flexibility test but is influenced by spinal mobility and is discourage from testing hamstring tears. 
Muscle tests that can test hamstring strength include hip extension and knee flexion both with resistance. Two tests have been mentioned by Kerkhoffs, G.M et al (2013) with take off the shoe test and hamstring drag test, both of these an alternative testing for strength of the hamstring.
Special tests according to Ahmed et al (2013) have used a test called the Puranen-Orava test, the bent knee stretch as well as a modified bent knee stretch. With these three tests for hamstring tendinopathy or strain an increase of posterior thigh pain with extension of the knee is present. All three tests have shown to be moderate to high validity and reliability in in identifying hamstring strains and tendinopathy. 

Image based Findings. 
To determine how serve the tear is in the hamstring, MRI and ultrasound is used, these both provide detailed information about the injury with localization and characterization of the injury. The use of ultrasound is highly user dependant but is sensitive in the acute phase of the injury with inflammatory fluid in the soft tissue, as the fluid disappears normally after two weeks, the less accurate ultrasound becomes. Ultrasound is the cheaper option between the two. MRI is reliable at showing a picture of hamstring tendon and osseous avulsion injuries, this also allows accurate assessment of degree retraction of the tendon Copland, S.T et al (2009).  The use of MRI is further backed and according to Clark, B.B et al (2011) who states that MRI can detect haemorrhage and edema from the injury, the ability to evaluate multiple anatomic planes makes this technique highly suitable. With not all injuries needing imaging this non-invasive form of technology is always improving and allowing rehabilitation and prognosis planning to be easier.
MR has been shown to be more accurate when comparing between a sonography, according to Koulouris, G. and Connell, D (2003) MR and sonography can identify which muscle is injured and assess the severity of the muscle tear. With imagining being limited in the past to just elite athletes, the general population that part take in sport is on the rise. 

Referrals
Acute injuries such as a grade 3 hamstring tears that have ruptured with a loss of function should be operated as soon as possible, as should chronic pain that lasts 4 to 6 months. The need for surgical intervention as quick as possible is due to the scaring, muscles weakening and the prevention of normal function in the hamstring muscle. The outcome from being referred for surgical intervention has been stated to have improved strength, endurance, and a greater rate of return to play then that of non-surgical treatments Lempainen, L et al (2015) 
According to Clark B.B (2011) surgeons recommend repair of a complete avulsion of the proximal hamstring as the risk of tendon retraction and progressive functional impairment with time can occur. 

Conclusion 
When clinically testing to determine how severe an injury is, signs and symptoms as well as clinical tests need to be thoroughly conducted. The importance to rule in or rule out an injury can determine the recovery time and or need for surgical intervention. As stated above the importance to note when a referral is needed and the reason for referring can help with stopping muscles from retracting and causing regressions. In the acute phase of the injury NSIADS management is as important, as the use of RICE also helps with stopping muscle retraction. The use of imagining is favoured towards ultrasound over MRI as ultrasound is a cheaper option of the two. Red flags need to be taken into account when assessing during the acute phase, as stated by Askling, C. and Thorstensson, A (2008) referral in recommended to hospital care start away when there is a suspected rupture.  
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