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The Problem with Diagnosis
Acute Meniscal Injuries: Meniscal Tear

Introduction:
Making an accurate pathological diagnosis cannot be overlooked by a skilled sports therapist. Several musculoskeletal conditions can produce similar symptoms and show identical presentations but depending on the accuracy of the diagnosis, treatment varies (Brukner, Khan et al. 2017). Therefore, accurate pathological diagnosis greatly influences achieving great treatment results (Wells, Scanaliato et al. 2021). Otherwise, the injury is more likely to reoccur or even recover slowly (Prodromidis, Drosatou et al. 2021). One of the most diagnosed injuries among sportspeople is a form of an acute knee injury, a meniscal injury also known as a meniscal tear (Bhan 2020). This paper focuses on identifying the common, less common, and not to be missed interpretations of this injury. Identifying the mechanism of injury, discomfort of the client due to the injury, the presence and the timing of onset swelling, and the degree of the injury being presented are the factors to determine if the client has a significant acute knee injury (Brukner, Khan et al. 2017).

The Meniscus 
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Description automatically generated] Recent extensive scientific investigations described the meniscus as one of the most important parts of the knee. The meniscus increases the congruity of the knee joint's articulating surfaces, giving it more stability, limiting the range of movements, and providing proprioception. It plays a vital role in shock absorption and weight-bearing activities (Bhan 2020).
 Figure 1. Illustration of the normal menisci situated on the tibial plateau (Patel, Skalski et al. 2021)


The meniscus is one of the most vital structures of the knee that needs to be preserved if there is a possibility (Mortazavi, Moharrami et al. 2022). Therefore, recent research and studies were made to predict possible meniscal injury. Time from injury and ongoing Anterior Cruciate Ligament injury (ACL) is one of the risk factors for meniscal tears (Prodromidis, Drosatou et al. 2021). 
 
Mechanism of Injury
Knowing the history of how the injury happened can provide a mechanism and a sense of the severity of the meniscal tears (Brukner, Khan et al. 2017). There are two types of meniscal injuries: Traumatic meniscal tear, the most common mechanism of this injury that is most likely to occur in younger people is a twisting, pivoting, or cutting on a loaded knee injury with the foot anchored on the ground, often by another player’s body. This type of injury is commonly seen in football, rugby, netball, cricket, basketball and many more sports players (Gee, Tennent et al. 2020). Older people are more susceptible to getting minor meniscus tears or injuries due to wear and tear. This happens on twisting abruptly on standing up and is also referred to as degenerative meniscal tears.
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Description automatically generated]Acute injuries affecting the knee joint can cause the athlete to take time off sports. The rise in meniscal injuries is due to the increased contribution of youths and young adults participating in different sporting activities and events. Meniscal injuries are very common in sportspeople. It can either be in isolation or combined with other injuries such as ligament injury of the anterior cruciate ligament (ACL) or medial collateral ligament (MCL)  (Gee, Tennent et al. 2020). 






Signs and Symptoms
The degree of pain associated with an acute meniscal injury varies considerably. Some patients describe the sensation of something having ‘moved’ or ‘popped out’ that can also be associated with an ACL rupture. Clicking and locking are classically associated with a displaced meniscal tear (Bhan 2020) (Prodromidis, Drosatou et al. 2021). The symptom ‘giving way’ can occur with instability such as in ACL deficiency but it can also occur with meniscal tears, articular cartilage damage, patellofemoral pain, or severe knee pain (Brukner, Khan et al. 2017). 

A small meniscal tear may cause no immediate symptoms; it may become painful and cause knee swelling over 24 hours. Patients with more severe meniscal injuries like longitudinal (bucket handle) tears present with more severe symptoms (Drosos, Pozo 2004). Pain and restriction of range of movement happen soon after injury. Random locking sensation occurs because of the torn flap, impinging between the articular surfaces and interfering with the smooth function of the knee joint (Bhan 2020).The initial pain feels like a sharp stabbing pain lasting several seconds followed by a dull ache that can last for several hours. The patient's sleep pattern may be disturbed as they move or roll over on the other side as the medial aspect of the knee might strike the other side when moving (Bhan 2020). Avoiding any activity that causes the knee joint to twist, rotate or pivot can ease the symptoms. 

Examination
On the client’s examination, checking the presence of effusion or swelling of the joint, deformity, or bruising of the injured area and the severity of pain can add to the accuracy of diagnosis (Adams, Houston et al. 2021). Although the absence of it is not necessarily ruled out as meniscal damage (Brukner, Khan et al. 2017). Pain in attempting to do a functional test such as a squat, particularly on the posterior side. Pain in the range of motion, particularly in full extension as well as palpation on the joint line usually because of torn meniscal flap of the effusion (Meniscal tear. 2012). The therapist should assist the patient and take them into the range of motion necessary for the observation. In flexion: assess the range of movement, the end feels, and the pain, its severity, and if possible, ask for the Numeric Rating Scale (NRS), 0 being no pain and 10 as the most severe (Breivik, Borchgrevink et al. 2008). In extension: compare the knee bilaterally, and check for any signs of deformity, hyperextension in the ACL or PCL can be a rupture. Applying overpressure can be done to check the end of the range and this procedure can provoke pain in meniscal injuries.

A positive test for meniscal injury is when pain is produced by McMurray’s test and a clunk is heard or felt that corresponds to the torn flap being impinged in the joint. Although, it is not necessary to have a clunk to make a positive diagnosis. The pain produced by McMurray’s hyperflexion provokes pain in most meniscal injuries. Asking the patient where they feel the pain during the hyperflexion can suggest the location of the tear, medial or lateral  (Brukner, Khan et al. 2017). McMurray’s and Apley’s tests usually provide a positive test for meniscal injuries although the result is more specific than sensitive. McMurray’s was most sensitive on the lateral meniscus tears (56.2%). The most recognised clinical test for meniscal injuries based on MRI findings with the highest sensitivity is the Thessaly test, with medial meniscus tears (52.6%). 
Arthroscopy also suggests that Thessaly was most sensitive to medial meniscus tears (76.6%)  (Shekarchi, Panahi et al. 2020). In the late presentations of the injury, it could also present significant quadriceps muscle wasting, gastrocnemius and soleus can also be affected as they will be idle to help the healing of the knee (Meniscal tear. 2012)

Diagnosis and Treatment
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Description automatically generated with low confidence]Magnetic resonance imaging (MRI) is the main tool and first choice in diagnosing suspected meniscus tears (Patel, Skalski et al. 2021). It has been proposed that having an MRI before therapeutic arthroscopy for diagnosed meniscus tears will reduce unnecessary invasive procedures and treatment costs  (Ryzewicz, Peterson et al. 2007). If the damage is minimal without displacement, the best measure is non-operative management however peripheral meniscus tears, depending on the gravity of it can be addressed with the help of surgery (Wells, Scanaliato et al. 2021). Whether surgery is considered or not, non-operative conservative management is very important for all patients. Regimens such as RICE (Rest, Ice, Compression, Elevation) are recommended to minimise swelling and inflammation. Non-steroidal and inflammatory drugs (NSAIDs) are usually recommended by weeks 8-12. Physiotherapy also plays an important role in patients' recovery, with 2 visits per week for at least 8 weeks recommended (Meniscal tear. 2012) (Wells, Scanaliato et al. 2021). The surgery aims to preserve the meniscus if possible. Some meniscal lesions are suitable for repair by meniscal sutures. The choice of whether to proceed to meniscal repair depends on the severity of the signs and symptoms such as the grading of the tear, the age of the patient, the stability of the knee, and the location and orientation of the tear. Younger patients with an acute longitudinal tear in their meniscus with accompanying ACL reconstruction have a higher success rate (Prodromidis, Drosatou et al. 2021). 

Figure 2. Illustration demonstrating an arthroscopic partial meniscectomy. The meniscal tear (a) is grabbed with basket forceps (punches) (b) and then cut/morselized to the edge of the tear (c). The edges are then trimmed and reshaped with a motorized resector (d)  (Patel, Skalski et al. 2021)

Meniscal Tear Grading System
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Figure 3. The diagram shows meniscal tear grading from magnetic resonance image (MRI)  (Fox, Wanivenhaus et al. 2014)



	Meniscal Tear Grade
	Description

	Grade 0
	Normal intact meniscus

	Grade I
	Small focal area of hyperintensity, no extension to the articular surface

	Grade II
	2a: linear abnormal hyperintensity, no extension to the articular surface.
2b. abnormal hyperintensity reached the articular surface on a single image
2c. globular wedge-shaped abnormal hyperintensity with no extension to the articular surface

	Grade III
	Abnormal hyperintensity extends to at least one articular surface (superior or inferior) also referred to as a complete meniscal tear








If appropriate management and rehabilitation principles have been followed conservatively then the return to sport criteria are as follows:  (Brukner, Khan et al. 2017) (Brukner, Khan 2012)
· Absence of effusion
· Full range of movement
· Normal quadriceps and hamstring function
· Normal hip external rotator function
· Good proprioception
· Functional exercises performed without difficulty
· Training performed without subsequent knee symptoms

When to refer?
Referral to an orthopaedic surgeon is necessary if the diagnosis is uncertain or if the patient’s recovery and improvement are minimal at clinical review (Meniscal tear. 2012).

Clinical features of meniscal injuries that may affect prognosis.  (Brukner, Khan 2012)  (Brukner, Khan et al. 2017)
	Factors that may indicate that conservative treatment is likely to be successful
	Factors that may indicate that surgery will be required

	
Symptoms develop over 24-48 hours after injury

· Minimal injury or no recollection of the specific injury
· Able to weigh-bear
· Minimal swelling
· Full ROM with pain only at EOR
· Pain on McMurray’s test only in the inner ROF
· History of rapid recovery from a similar injury
· Early degenerative changes on plain radiographs
	
· Severe twisting injury
· The athlete is unable to continue playing
· Locked knee or severely restricted ROM
· Positive on McMurray’s test with a palpable clunk
· Pain on McMurray’s test with minimal knee flexion
· Presence of associated ACL tear
· Little improvement after weeks of conservative treatment.



Conclusion
Although meniscal tears have a common pathology, diagnosing and treating them is difficult. Diagnosis of meniscal injuries involves a good history of the mechanism of injury, and clinical assessment and requires confirmation with MRI. An effective management plan requires a thorough understanding of the injury. While the conservative management plan efficacy is a matter of debate, meniscal repairs have proved to be a more efficient alternative to partial meniscectomy. Meniscal repair in all repairable tears is recommended, especially for young and active patients. Recent research on meniscal regeneration and regenerative medicine appears to be the way forward (Bhan 2020).
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