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HAMSTRING TEAR (Grade 3)  

Introduction
In this research assignment hamstring injuries will be explored, specifically tears and avulsions. How the mechanism of how the hamstring injury is likely to be sustained, where the location of the injury is, as well as any palpation points. Aggravating and easing factors, any clinician practices such as ranges of movement, functional and special tests used in assessing the injury. How imaging is being used such as MRI and when it is best used. If other muscles are affected by hamstring tears/avulsions. When referrals are needed and to end with a conclusion of the research. 

Mechanism
When it comes to how this hamstring injury occurs an individual is more likely to have an injury when sprinting or running, according to Chu, S.K. and Rho, M.E. (2016) high-speed running and sprinting were responsible for 70% of hamstring injuries amongst soccer players. Where Gabbe et al,. (2006) states elite Australian footballers suffered with hamstring injuries, 73% of them having had experienced an injury during running or sprinting. Hamstring injuries are identified by David Glenn Hunter (2007) as the most common reoccurring soft tissue injury in sport. Poor form, insufficient warmup, lack of flexibility, poor muscle strength, and poor muscular endurance are risks of hamstring injuries according to Clark et tal., (2011)


Pain quality and location
There are three muscles in the hamstring, these muscles consist of the long head of bicep femoris as well as short head, semitendinosus, and semimembranosus. According to Ahmad et tal (2013) these originate from the ischial tuberosity as a tendon, except for the short head of biceps femoris. David Glenn Hunter (2007) goes in more detail about the failure or lack of strength in the bicep femoris, as this peak hamstring is lengthened during a late swing of the leg as well as foot contact. Further study was provided by Hiederscheit et tal on how a treadmill effected this muscle.
 

 
Aggravating and Easing factors
Aggravating factors of the hamstring stated by Goom et tal., (2016) are activities which require hip flexion, squatting, lunging, and sitting for long periods of time especially on hard surfaces. Other areas may be affected such as lumbar, hip, or compromises to the sciatic nerve, which is common with hamstring origins. 

In a systematic review by Goodman & Jones (2011) the easing factors can be described as multiple tests that can help with preventing hamstring injuries, tests such as eccentric overload training, using a Nordic hamstring exercise, which is described as slowly lowering the body towards the ground using the hamstrings, while the feet are held by another partner. Warm up exercises and stretching before activities helps lower the risk of injury, specifically targeting the hamstrings and lower back. 



Ranges of movement
The ranges of movement that will be discussed are Passive and Active. David Glenn Hunter (2007) states that during active ranges of movement the hip, knee and specific spinal movements that influence the hamstring should be performed to identify the range, quality, and any limiting factors of through these movements. Active is done before passive which is important to see if the client is happy with these movements.

Passive follows were assessing movements is done by the clinician.
During these assessments of active and passive, passive flexibility is the ability to elongate the hamstring muscle, which is measured by two factors range of motion and quality of the motion. David Glenn Hunter (2007) states that when assessing hamstring flexibility, the straight leg raise, and hip flexion followed by knee extension and tibial rotation is used. 

Palpations
When palpating according to Heiderscheit, Sherry, et tal. (2010) the area that is being palpated is used to identify if there is a presence or absence of muscle that connects to the bone. Pain during knee flexion would be located at ischial tuberosity. This is backed by Ahmed et tal (2013) who states that when palpating the ischial tuberosity of the posterior of the knee, there is tenderness or experiencing weakness. The precise location of the injury is difficult to locate. Comparing both hips and knee in flexion while help determine severity of the injury. 

Another article that has explained what happens when palpating the hamstring with an avulsion, according to Degen (2019) the area that is being viewed has no significant findings when looking for bruising or swelling, but when palpating the ischium this can cause tenderness. 

Tests
Functional tests according to David Glenn Hunter (2007) are used once the client can generate forces using the muscle, controlling the movement of the muscle eccentrically with different loads. Activities are used with progressive actions that help strengthen the hamstring. These activities include speed walking, jogging at different speeds, jogging at speeds in different directions, stop start running with speed, acceleration and deceleration, and sport related activities. The progress of these activities are over 3-6 weeks, these activities need to be pain free.

Bowman et tal (2013) states that three strength tests can be assessed on the hamstring. Having the knee bent at 90 degrees with resistance while the client tries to bring their heel to bum, plank test with the affected leg being elevated as well as through the pelvis, and the last test being a standing heel drag. These tests were completed, and imaging was followed, positives signs of weakness and pain lead to imaging showing avulsions, and suspected hamstring tears. 

Three tests have been compared to determine the accuracy of proximal hamstring tears, according to Martin et tal., (2018) the three tests that were used were active knee flexion at 30 degrees and at 90 degrees, and long stride heel strike test. The tests of knee flexion at 90 and 30 degrees were proved to be useful in diagnosing hamstring tears. 

Imaging 
The use of imaging such as MRI, Ultrasonography as advance was of looking for deeper laying problems in an effected area.  Heiderscheit, Sherry, et tal., (2010) states that when using these two to identify injuries, they are equally useful when edema and hemorrhage is present, but MRI is superior in evaluating deeper injuries in the muscle. MRI can help with estimated time away from sport, but lacks the ability to predict reinjury, predicting reinjury is considered an area of future study. 

Ahmed et tal (2013) states that radiographic findings of hip, pelvis, femur, and knee are often negative when it comes to hamstring injuries, unless there is an avulsion fracture which occurred from the ischial tuberosity. Hamstring muscles and tendons are imaged by using linear probe, both in longitudinal and transverse planes, with the frequency being 7.5 to 13 MHz range. When it comes to frequencies lower frequencies are better at penetration and higher frequencies are better resolution.   

Referrals
The importance of referring a proximal hamstring tear is due to the hamstring tendons being at a risk of retracting as well as causing impairment with time according to Clarke et tal., (2011) states that surgeons are more likely to operate on proximal hamstring avulsions where as the majority of the hamstring muscle responds well to nonoperative measures. The outcomes of hamstring retractions have an impact on the sciatic nerve and can cause long term weakness which makes later repairing the hamstring more challenging.    

Rehab after surgery
According to Heiderscheit, Sherry et tal., (2010) there are four phases that should be followed when surgery has been completed. The rehabilitation phase one includes protection, where stretching the injured leg should be avoided. Ice to help decrease pain and nonsteroidal anti-inflammatory medications to be used. Phase two includes the same as phase one aspects with changes to the range of motion, which will be encouraged but not lengthen at end of range. Ice should be used after exercises, NSAIDs should not be used, and therapeutic exercises would promote a gradual increase of motion. Phase three will have no restricted range of motion and pain free strength, ice applied if there is swelling or inflammation. Therapeutic exercise to increase the surrounding areas as well as the injured muscle. Phase four would involve return to play specific sport exercise. It is important to note that phases two until four should be used if the client is pain free. 


NSAIDS
Using nonsteroidal anti-inflammatory medications may be useful after the injury has occurred, but there no benefit and has a possible negative effect on the muscle’s functions after recovery according to Heiderscheit, Sherry, et tal. (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.

Further studies showed that there are multiple ways to manage the pain for hamstring tears. David Glenn Hunter (2007) has strategies for pain management which include the reaction of the body when an injury occurs. Inflammation and pain start, with the inflammation phase consisting of chemical and vascular components to start the healing phase, 4-6 days is the time frame for this phase. To control the inflammatory phase, the combination of rest, ice, compression and elevate is recommended, as well as non-steroidal anti-inflammatory drugs.  

Other muscle injuries 
While the main research is hamstring tear, there are other injuries that can occur such as the adductors. According to hip adductors are a common injury when at high speeds, twisting the hips, and change of direction. The muscles effected near the hamstring are gracilis and the two adductors, magnus and longus. Tennis as well as high kicking which associates with dance has seen a combined injury of semimembranosus of the hamstring and the hip adductor magnus.

Another short article agreed with the statements that hips were another factor effected with hamstring tears. Martin et tal (2018) confirms posterior hip pain was present when doing tests of active knee flexion at 30 and 90 degrees. 
Ahmed et tal., (2013) states that the musculoskeletal injuries which occur with the hamstring are the pelvis, femur, knee, and hip, and was shown to be all negative unless there is an avulsion fracture from the ischial tuberosity.
Other factors can play a role in injuring the hamstring according to Ropiak & Bosco., (2012) who states that poor technique, poor posture, leg length inequality and side muscle imbalance.  



Conclusion
To conclude this research, hamstring avulsions are proximal and located at the ischial tuberosity, the mechanism of this injury is due to high-speed running, such as sprinting and jogging, changing directions as well as deceleration. With this injury it is common for other muscles to be affected such as the quads, hip, pelvis, and adductors, eccentric loading and the knee extended. Tests to confirm positive symptoms were explained by Martin et tal (2018) to be knee flexion at 30 & 90 degrees. Surgical intervention is used to help stop the muscle retracting and causing regression of the muscle. To note that without proper imaging it can be difficult to distinguish between muscle tendon injuries and origin avulsions.
Based on the findings from the articles and journals used, future research needs to be completed for the interventions for surgery, and the importance of referrals which include scans like MRI. Rehab after surgical intervention is recommended with four phases, with the main concern being the client having pain free movement to progressive through the stages.
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