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                                                                             The Problems with Diagnoses

Introduction

Hamstring strains and tears are a common injury within the sports and exercise environment. The hamstring is a group of three major muscles located at the back of the thigh, consisting of the semitendinosus, the semimembranosus, and biceps femoris. The bicep femoris is the most injured and accounts for 57%-87% of all hamstring strains states Kayani et al., 2020. However, a strain can be made up of a multitude of the muscles or a singular one on its own. The bicep femoris consists of two heads, the first being the short head which is innervated by the common peroneal portion (Brunker and Khan’s, 2007). Secondly, the bicep femoris consists of the long head which is innervated by the tibial portion of the sciatic nerve (Moore, F and AMR Agur, 2014). The hamstring muscles originate from the ischial tuberosity and run underneath the knee (Bunker and Khan, 2007). THORBORG et al., clarifies that the semitendinosus and semimembranosus insert onto the medial side of the tibia; whilst the bicep femoris inserts onto the head of the fibula which is found on the lateral side of the knee. Hamstrings play a crucial responsibility in the extension and flexion of the knee and hip, respectively (Standring, 2020). Amongst professional athletes, acute hamstring strains contribute to 15% of all injuries within AFL (Australian Rules Football) and similarly contributing to 12% of all injuries within British football (Orchard and Seward, 2002; Orchard, Best and Verrall, 2005). The range of return to play typically being anywhere within 8-25 days after injury (Brunker and Khan’s, p594). However, approximately one third of all hamstring injuries and strains reoccur, the likelihood of injury is typically seen within the first two weeks of an athlete returning to their sport.

Mechanism of injury

Hamstring strains commonly occur in athletes during activities such as sprinting or during sudden acceleration or deceleration. This is due to there being force through the muscle whilst it is at it’s lengthened phase during either contraction or eccentric contraction where it results in a strain (Opar, Williams and Sheild., 2012). A study by Askling, Tengvar and Thorstensson (2013) presented 75 Swedish footballers, of which 45 had sustained hamstring strains. The hamstring strains sustained were synonymous with those that occur during high intensity running through sprinting, acceleration or also similarly seen in stretching type injuries where there is a large range of movement at the joint, commonly seen in kicking or split positions. Hamstring strains may also occur due to insufficient warmups prior to activity, muscular imbalances in athletes, fatigue and over training (Freckleton G, Pizzari T., 2013). Specifically, muscular imbalances in athletes create a greater risk of hamstring strains due to a combination of muscle tightness and weakness in both the agonist (primary movers) and the antagonist (opposite muscles) (Croisier, 2004). 

Pain quality, quantity and location

Acute hamstring strains can be classified by their severity specifying micro tears to complete ruptures of the hamstring, this allows for further classification by one of two mechanisms (Brunker and Khan’s, p600). Type I hamstring strains are typically sustained during high-speed running, as these types of strains typically involve the long head of bicep femoris and is more commonly at the proximal muscle tendon junction, in agreeance with Brunker and Khan’s (2007, p601), Askling et al, (2007) and Chumanov, Heiderscheit and Thelen, (2011). Moreover, type II hamstring strains are typically present when an athlete is stretching. Commonly, striking, kicking a ball or during the splits. This type of strain is located closer to the ischial tuberosity and involves the proximal free tendon in the semimembranosus, this tendon typically has up to or more than 10cm of length (Brunker and Khan’s, p601). The pain experienced due to a type I and type II hamstring injury is most likely to present itself as a sudden onset of moderate to severe pain, the athlete will typically present with physical and visual signs of difficulty walking, inability to run and the appearance of localised bruising and hematomas (Brunker and Khan’s, p601). Furthermore, Athletes may feel a deep ache when at rest, or they may feel a sharp pulling pain where they feel the need to grab the injured area during the mechanism (Hickey et al., 2021). It is imperative to acknowledge that every athlete is different, and pain and symptoms of a hamstring strain may not be consistent and may present themselves different amongst individuals. 
 
Hamstring strains vary in grading to help medical professionals determine the appropriate treatment and prognosis. Grading of hamstring injuries makes use of the British Athletic Muscle Injury Classification (BAMIC), this grading system uses two different types of grading. Numerical gradings and letter gradings (Pollock et al., 2014). According to the BAMIC system a Grade 0 or a grade 0a is where an athlete may present with some soreness in the muscle of delayed onset muscle soreness (DOMS) and normal MRI imaging. Grade 0b is typically consistent with an eccentric exercise or DOMS with an MRI showing some change in lots of different muscles (Ekstrand et al., 2012). Ekstrand et al., (2012) also references that a grade 1 muscle injury is identified as a micro tear within the muscle; the athlete will present with symptoms during or after exercise and will typically have pain when contracting or doing strength work on the muscle. Furthermore, a grade 1a strain is describes as extending from the fascia and shows changes in outer muscle tissues suggesting inflammation or injury. Which can be seen on an MRI scan (Pollock et al., 2014). Grade 1b muscle strains are typically inside the muscle, or closer to the tendon junction (Kayani et al., 2020). Grade 3 muscle strains involve a moderate tear within the muscle (Pollock et al., 2014), this is usually accompanied with pain, a limited range of movements within the first 24 hours of injury. Muscle Manual Tests (MMT), active range of movement (AROM), and passive range of movement (PROM) will all give positive tests and therapists will use this to identify the injury (Cohen et al., 2011). Grade 2a hamstring strains involves injury that extends from the outer fascial layer into the muscle tissue itself. On MRI screening higher signal changes between approximately 10-50% can be measured of muscles cross section. Further to that a grade 2b is more likely to be at the musculotendinous junction (MTJ), and a grade 2c extends into the tendon (Thorborg, Opar, and Shield, 2020). Grade 3 injuries are extensive tears within the muscles, 3a is predominantly within the myofascial layer, whereas 3b is muscular and will be determined by an MRI scan, where there will be clear change in pattern of more than 50% of the cross section of the muscle. Grade 3a and 3b are tailored by the specific location of the injury (Thorberg, Opar, and Sheild, (2020). In a grade 3c injury, the free tendon is damaged along a significant portion of its length (Pollock et al., 2014). Grade 4 hamstring strains are complete tears within the muscle of the tendon, there will be a gap felt upon palpation in the area (Reurink, Goudswaard, and Tol., 2014). In addition, avulsion fractures may be seen in the hamstring, this is where there is a complete tear with tendon retraction and typically operated on (Allahabadi et al., 2023). 
 
A health professional will commonly assess the injured athlete whilst the athlete is laying in a prone position. They will proceed to palpate the back of the thigh and feel for any muscular defects or issues in and around the ischial tuberosity (Hickey et al., 2021). To identify whether the hamstrings muscles are injured, PROM and AROM measures are used. Hip flexion and knee extension are two range of movements carried out to assess the flexibility and strength within the hamstring (Hickey et al., 2021). If a significant decrease in the range of movement is apparent in the injured muscle compared to the uninjured, alongside positive pain tests, an athlete then typically identifies with a hamstring strain (Hickey, Weiss and Heiderscheit, 2022). Alongside identification of the injury, during the acute phase, active range of motion is reduced. Palpation of the injured area whether that is that is the semitendinosus, semimembranosus, or biceps femoris, it may be painful and identify a distinct change in tissue texture (Connell et al., 2004). A health professional will also assess hamstring strength; this can be assessed through resisted knee flexion in the prone position and resisted hip extension. Comparing both sides is recommended to identify any strength deficits in the injured muscle that may result from pain or tissue disruption (Askling, Saartok, and Thorstensson, 2006). Hamstring strains requiring non-surgical rehabilitation, follow a rest, ice, modified exercises and correct rehabilitation protocol such as, strengthening and eccentric and isometric movements (Allahabadi et al., 2023). Knapik, Metcalf, and Voos (2018) state that distal hamstring injuries may require surgical rehabilitation if the tendon is involved. Distal bicep femoris injuries are typically surgical. 
 
 

 
 
	Grading system
	Cross section along muscle (%)
	Recovery time (weeks)

	Grade 1
	10 cross sections
	1-4 

	Grade 2
	10-50 cross section
	6-8

	Grade 3
	50+ cross section
	12+

	Grade 4
	Complete tears or avulsion
	Surgical repair

	A
	Muscle belly/ fascia
	 

	B
	MTJ (musculotendinous junction)
	 

	C
	Within the tendon
	 


Figure 1: BAMIC Grading System (Pollock et al., 2014)
 
Red flags

Red flags or signs of concern for muscle strains include fever, night sweats, redness, warmth, and swelling around the affected area. Persistent pain that does not improve at any time of day and cannot be relieved by rest or medication should prompt for a further assessment. The presence of a fever or unexplained weight loss may also indicate an underlying infection. Early recognition of these warning signs is imperative as it can help prevent the development of chronic conditions or more serious complications. Identifying red flags, whether pitch side or after can allow the athlete to be checked over by a medical professional or seen in the hospital (Gregson, C.L., Armstrong, D.J., Avgerinou, C. et al,.2024)
 
Importance of referrals for imaging and surgical intervention

It is very important to refer the patient for imaging when the severity of a hamstring injury is uncertain. For example, when more than one tendon may be involved and clarity is needed. An MRI will provide a detailed view of the injury, helping to accurately determine the grade and whether a surgical intervention or conservative rehabilitation is appropriate. MRI scans are also able to offer reliable guidance for the health professional for return-to-play timelines and can rule out any complications such as tendon avulsions or significant tissue thickening (Arumugam, 2018).
 
Why is referral important?

Failure to refer a serious hamstring strain can result in chronic pain and even persistent weakness in the affected area. Imaging may be necessary to accurately grade the injury and to rule out and further complication such as tendon avulsion or complete tears (Arumugam, 2018). Additionally, the development of symptoms such as bladder or bowl dysfunction may indicate that there is an underlying issue unrelated to the hamstring (Fiset et al., 2024). For example, one study reported a case initially misdiagnosed as a low-grade hamstring strain, where the patient later developed bladder problems, lower back pain, and leg weakness. The MRI was able to reveal a lumbar disc herniation rather than a hamstring injury (Fiset et al., 2024).
 
When to refer
Referral for imaging is important if an athlete is unable to weight-bear, or if there are significant signs of bruising or swelling, to determine the exact cause of the injury. If pain and discomfort persist two weeks port injury, a referral for appropriate rehabilitation is recommended (Plastow, Kerkhoffs, and Wood, 2023). Other indications for an MRI referral include a palpable gap in the muscle, pain around the ischial tuberosity, a history of previous hamstring injuries, or suspicion of a more severe strain (Chenxi Hu et al., 2022). When referring a patient for an MRI, the patient’s full details and the suspected injury grading should be provided. Using the BAMIC grading system and ruling out avulsion fractures allows clinicians to establish a clear return-to-play plan or rehabilitation programme (Pollock et al., 2014). Referrals can be made through the NHS or via private healthcare if the athlete has private medical coverage.

Conclusion 

To conclude, a hamstring strain has many different gradings that can either be diagnosed via a therapist or further MRI scans. Aggravating factors such as ignoring the signs and symptoms of a tear or strain or overloading the injury. Relieving factors include resting the hamstring, ice, compression and tailored rehabilitation. The importance of referrals and knowing red flags and when to refer an athlete to prevent further medical complications. 
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