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Injuries in sports.

One commonly diagnosed injury in sports is a hamstring tear/ strain. A hamstring tear can be anything from a partial tear in the hamstring to a complete rupture in the muscle (Alaia). The reason a hamstring tear can be commonly diagnosed is due to there being three grades of tear, meaning it is diagnosed the same whether it is a complete rupture or partial tear (Lempainen et al.). Also, it is a common injury as it easy to do, some examples of how this injury could occur is; inadequate warm up, inappropriate stretching after a warmup prior to the exercise, exercising on uneven surfaces and many other reasons (Alaia). 

Subjective Findings

Mechanism of injury

There are many causes for a hamstring strain which include but not limited to running, dancing, football, rugby and many more sports/ movements, as stated by (Liu et al.) “Besides running, kicking is another activity in which hamstring muscle strain injury frequently occurs.” However, the mechanism stated by (Kerin et al.) is “Hamstring muscle lengthening, characterised by trunk flexion and relative knee extension, appears to be a fundamental characteristic of the mechanisms of acute HSIs in Rugby Union.”

Pain quality and location

Some ways a patient might describe a hamstring tear/strain injury is “posterior thigh pain”. (Liu et al.) this is simplified to upper, rear leg between the buttocks and knee.  As the hamstring is located on the posterior side of the human body. The pain can either come from the proximal (nearest to the buttocks), belly (mid-section) or distal (nearest to the knee) portion of the hamstring. As the muscle can either tear on the musculotendinous junction on the proximal or distal portion of the muscle due to a rapid contraction of the muscle without the correct preparation, or it can tear in the middle of the muscle due to excessive loading or repetitive stress on the muscle. However, due to a lack of research in the area of pain quality, there isn’t enough research to make a comment on the topic.

Aggravating and easing factors

Generally, with muscle strains the injury is aggravated by movements that require larger contractions as the muscle is unable to deal with grater stress while it is damaged, this is irrelevant of the grading of tear/strain. With a Grade 1 strain of the hamstring the client would still be able to take part in isometric and light concentric exercises in order to rehabilitate the injured limb. Then as the injury progresses to a grade 2 or 3 the exercises will have to be only ROM (Range Of Movement) based in order to ensure to client is ready to begin the rehabilitation phase. Secondly, some of the easing factors wold be R.I.C.E (Rest. Ice. Compression. Elevation) and NSAID’s (Non-steroidal Anti-inflammatory Drugs). R.I.C.E and NSAID’s would help by reducing the inflammatory stage, however, this is not recommended too soon as the inflammatory stage is a key part of the healing process as it clears all of the waste products to ensure when the new collagen is laid this is no dead tissue still in the injured area. Although unfortunately there is no tissue specific available research to back these claims. 

24-hour pain patterns

According to (Ngamkham et al.) “Pain pattern represents how the individual’s pain changes temporally with activities or other factors.” These other factors can include time of day, for example is it worse after long periods of standing, sitting or lying down, or is it more stiff first thing in the morning or at the end of a long day of moving around. 24-hour pain pattern is “important for appropriate timing of pain interventions.” (Ngamkham et al.) However, as previously stated for Pain quality and location along with aggravating and easing factors, there is a lack research in this area in order to be tissue specific on the pain pattern of muscle tears. 

Objective findings 

Range of Movement (ROM)

(Bradley and Portas) has conducted research in this area to assess the “the influence of preseason lower-extremity range of motion (ROM) on the risk of muscle strain injury during a competitive season for elite soccer players”. In this study it shows that “Soccer players sustaining a muscle strain injury … had lower pre- season ROM in these muscle groups compared with uninjured players.” This shows that ROM plays a key role in devising where or how the limb is injured as they had to conduct screening to devise the baseline ROM and at the end of the study when the plays were either injured or uninsured.

Manual Muscle Tests (MMT)

(Conable and Rosner) states that “Manual muscle testing (MMT) is used for a variety of purposes in health care by medical, osteopathic, chiropractic, physical therapy, rehabilitation, and athletic training professionals.” Additionally, (Bohannon) states that “Reliable assessments of strength may be obtained by MMT but not assumed. Further research is required to address the reliability of MMT across pathologies, muscle groups, and test procedures.” So the MMT is a decently valid test to assess for injuries in the hamstring, however, DMT (Dynamometry Muscle Testing) is a more accurate and effective method of testing.

Ligament stress tests

Unfortunately, there is little to no research in this area for hamstring injuries and for ligament stress tests in general. However, it is commonly believed that ligament stress tests are unreliable due to it being difficult to ensure that they are testing the correct tissue. This is due to the hamstring having lots of supporting tissues around it meaning the joints are supported by many tissues, unlike the ankle where there isn’t as much muscle crossing the joint lines to skew the test. 


Palpation

According to (Heiderscheit et al.) “Palpation of the posterior thigh is useful for identifying the specific region injured through pain provocation, as well as determining the presence/absence of a palpable defect in the musculotendon unit.”As stated by Heiderscheit palpation is a useful tool for determining where the injury is as you can get a response from the client to tell you where they feel pain, and you can feel for abnormalities in the muscle which would suggest the severity of the injury and the type i.e. scar tissue or tears/ strains. 

Special and Functional tests

(Cook) states that “Physical therapists often use clinical special tests at the beginning of an examination to ‘rule out’ a condition, or near the end of the examination to ‘rule in’ a finding.” Clinical special tests are not as accurate as laboratory testing or imaging, however, they still give a solid idea of the perpetrating tissue in order to come to a conclusion on what the issue might be. Furthermore, Functional tests are a very useful tool for clinicians as if the client states they get pain on movement specifically running/ jogging you can ask them to complete a straight line walk away from a video camera to assess if there are any bio mechanical issues causing the issue, also, the same applies if the client suffers on a squat you can ask them to complete an air squat and assess their form to ensure their form is correct and you can ask exact locations of the pain to help with the palpation aspect of the treatment to speed up the process and treat the client faster.

Imaging based findings.

(Crema et al.) states that “Magnetic resonance imaging (MRI) and ultrasound are the imaging modalities of choice to assess muscle injuries in athletes.”Due to their high accuracy of depicting exactly where the injury is and how severe it is, in order to give a more accurate healing time for the condition. However, (Crema et al.) also suggests that “high-quality imaging is systematically performed in professional athletes and data extracted from it may potentially help to plan and guide management of muscle injuries, clinical (and functional) assessment is still the most valuable tool to guide return to competition decisions.” This is likely due to the cost of using MRI and ultrasound on every client being too expensive, also, due to the fact that clients can only have so many MRI scans per year and across a lifetime.

[bookmark: _Int_hcgicRyj]Associated differential diagnoses for this injury

There are a few different conditions that can relate to hamstring pain such as lower back trauma injuries or general weakness in the area causing surrounding areas to overwork, gluteal weaknesses meaning the hamstring has to overwork to compensate and many more injuries such as ligament/ tendon tears which could also cause avulsion fractures. Along with these injuries you can also get neural issues which could be classified as Red flags, these could be conditions like Sciatica and other serious conditions as stated by (Orchard) “lumbosacral canal impingement of the L5 nerve root may be a relatively common occurrence in older footballers and may in fact be a common underlying basis for the age related predisposition towards hamstring and calf strains.”


Importance of Referrals

It is important to refer clients/ patients on the where they need to go when the issue is likely to take you past your scope of practice or past a point where your knowledge allows you to assist the person. If the therapist is confident in their ability and working inside their qualification boundaries there is no need to refer, however, as soon as the issue/ condition surpasses the qualification or ability the client should be passed on to the relevant place. To correctly refer a client you need their GP (General Practitioner)  name and address in order to send your clinical notes and to contact the surgery, in order for the GP to know what they are looking for and can assist the patient in the given area sooner. Finally, if the client potentially needs surgery then they need to be referred on for imaging to ensure they do need to surgery then referred on to the specific unit inside the hospital via GP.  

Summary

To conclude, there are three grades of hamstring tear ranging from minor tear to full rupture of the muscle, this pain can be extreme depending on the grading and will be found in the upper posterior leg known as the hamstring. Additionally, there are many aggravating and easing factors for a hamstring strain some which occur in the morning, during the day or evening and some that occur if the muscle is put under a particular stress. Further to this, there are many methods of determining if the muscle is damaged or not which includes ROM testing, MMT, Ligament stress testing, palpation, Special/ functional testing or imaging. Some of these methods are more useful than others for this specific injury such as palpation and imaging, however, all the tests are helpful for diagnoses of the injury. Finally, there are many different diagnoses for the injury so it is critical that the clinician is thorough and precise with their testing to ensure the injury is correctly diagnosed. 
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