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	1. Examine and assess the peripheral joints of the body and identify the relevance of the signs and symptoms encountered using an understanding of functional anatomy and pathological process 
2. Demonstrate appropriate manual therapy techniques applicable to various mechanical/pathological problems that may affect the peripheral joints of the body 
3. Identify and differentiate between possible injury treatment options based on clinical reasoning using current best practice and concepts in related disciplines.  
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Anterior Cruciate Ligament Injury
The tearing of an ACL is one of the most common in athletes who play sport. They occur the most in people who play sports that involve pivoting (e.g. Football, basketball, netball, downhill skiing) (Brukner and Karim Khan, 2007, pp.460–494). The most common actions to cause this type of injury to happen is when a player is landing from a jump, pivoting or decelerating suddenly. This has come under scrutiny in past years as some of these movement are done repeatedly, however , any sort of touch, slip or movement can cause this to occur (Brukner and Karim Khan, 2007, pp.460–494). Females are the mostly likely to sustain this type of injury with factors such as joint laxity, knee recurvatum, ACL size, and the hormonal effects of estrogen on the ACL being things that people have found explaining why this could be the case (Boden, Sheehan, Torg and Hewett, 2010). 
The knee joint rotates within all three of the planes which are sagittal, frontal and transverse. Most of the movement will occur at the sagittal plane where knee extension/flexion happens (Hewett et al., 2016). The knee can move in 12 different directions altogether such as in the sagittal plane by flexion and extension, in the frontal plane by abduction and adduction, and in the transverse plane by internal and external rotation (Quatman, Quatman-Yates and Hewett, 2010). In vitro studies it is seen that loading of the ACL is primarily contributed by anterior shear force that is applied at the proximal end of the tibia. When the anterior shear force that is applied increases it causes a decrease in the knee flexion angle (Dai et al., 2012). Quadricep force seems to be the biggest factor when looking at what contributes the most to ACL injuries as it is the primary producer of anterior knee force when the knee is near or at full extension (Boden, Sheehan, Torg and Hewett, 2010). 
Subjective Assessment 
Before getting into any type of practical tests a therapist must be able to diagnose the patient with the correct injury. In order to do this therapists would look at things such as how the injury was sustained, quality of pain, where the pain is etc. For this type of injury a clinician would be looking at the stability of the knee and how well their knee can function. They should also see if there has been any excessive motion in a specific direction (anterior-posterior direction) as this may be a big indication whether it is a knee ligament injury (Lam et al., 2009). The main mechanism of this injury is during multi planar motions that go beyond the normal physiological ranges which are the most likely to cause injury to the ACL  (Hewett et al., 2016). There is also a difference between males and females when analysing the mechanism of the injury. Males and females demonstrate the same knee valgus collapse ACL injury mechanism, but females often have significantly higher knee and hip flexion during the injury whereas males have less (Hewett et al., 2016). 
For this assessment, how the injury was sustained will play a big part in telling what the injury is. So for example, this injury could occur when skier/snowboarders have their feet locked and fall backwards, footballers when they make quick cutting movements during a game or when basketball players land on an internally rotated knee when not at full flexion (Cimino, Volk and Setter, 2010). These would all be signs of potential cruciate ligament injury in the knee. The type and quality of pain also gives an indication o this type of injury. For example, for a tearing of the ACL a patient would describe the pain as a “pop”, “crack” or would feel ‘something going out and then going back’ (Brukner and Karim Khan, 2007, pp.460–494). For this type of injury it would cause an extreme amount of pain, especially straight after the injury has occurred, so this would give an instant indication that there is some sort of tearing or rupture in a knee ligament (Brukner and Karim Khan, 2007, pp.460–494). For a rupture of the ACL a clinician would find that there is a restricted range of movement, and that there is a widespread mild tenderness at the area of injury. However this would be present all over the knee as there could be other associated injuries (Brukner and Karim Khan, 2007, pp.460–494).
[bookmark: _Hlk69221924]Previous injury to this area also increases the odds of having sustained the same injury. In a heathy athlete they have a 1 in 60 to 1 in 100 chance of sustaining a primary ACL injury. However, once returning to high level activity from this injury there an be 15-25 times greater chance of having a subsequent reinjury or contralateral ACL injury (Hewett et al., 2016). When comparing males and females within previous injury, Hewett et al., (2016) shows that females are four times more likely to suffer a second ACL injury and six times more likely to suffer a contralateral ACL injury than males (Hewett et al., 2016). This would help a clinician when assessing a female patient by knowing that if there was a previous injury in this area then there is a big possibility that the same injury has reoccurred.
When looking at how this injury can cause disturbances in sleep (Okoroha et al., 2016) shows a graph highlighting the amount of sleep disturbances on postoperative days (Fig. 1). its show in this that in most of the days there was at least 1 sleep disturbance and if we look at day 3 it shows that there was 7 disturbances which is quite a lot compared to the rest of the days which shows that the pain may have gotten worse throughout the days. This shows that this injury does have an effect on the sleep of a patient (Okoroha et al., 2016). 
Stiffness is an aggravating factor as it can result in deficit of knee motion. This stiffness causes the loss of extension which hands the patient a lot of issues (Samitier et al., 2015). The lack of flexion that comes from this stiffness can be significant during activities such as climbing the stairs, crouching, sitting or kneeling. All these actions can aggravate the injury which will slow down the recovery (Samitier et al., 2015). 
[bookmark: _Hlk69307167]ACL injuries are seen to have different responses to standard initial management. One of those are compression/cryotherapy which have been analysed to have an effect in the reconstruction. From this article by Secrist et al., (2016). it was found that the majority of people who were in the test reported that it decreased pain symptoms. When comparing this type of treatment to no cryotherapy or a single ice pack it was seen to have lower visual analogue scale (VAS) scored and a reduced analgesic consumption (Secrist et al., 2016). Cold therapy in the form of ice is clearly seen as an effective way of reducing pain and swelling at the targeted area, which is why it is the go-to technique when getting an injury (Cohn, Draeger and Jackson, 1989). During the rehabilitation process this  type of therapy allows the patient to increase in strength and develop mobility in the injured area while there is a decrease in inflammation and discomfort (Cohn, Draeger and Jackson, 1989). These points would also link to the easing factors of this injury as ice packs allow a reduction of swelling and most importantly pain. This would allow patients to relax and ease the pain from their injury while reducing the swelling (Cohn, Draeger and Jackson, 1989).  
Objective assessment
For the objective assessment, there should be an observation of the structures in and around the knee. things such as ROM, MMT, Ligament stress tests, Palpation, Special and Functional tests must be carried out find what areas need observation.. For the range of motion what you would see after this injury is a limitation in the range of motion at the knee. A therapist would asses all the main rang of movements in the knee to see what is causing the pain. These would include flexion and extension. When assessing flexion there is a decrease in the range, but not too much pain so there can be passive overpressure applied (Brukner and Karim Khan, 2007, pp.460–494). However, when looking at extension we see a big loss in the range and in certain injuries at this area it will provoke pain (Brukner and Karim Khan, 2007, pp.460–494).  For this injury there are a few special tests that are used to test instability for this injury at this area, including the Lachman’s test and anterior drawer test. The Lachman’s test is the most accurate when trying to diagnose an ACL injury. For the test to be done accurately the patient tibia must not subluxated posteriorly to avoid false-positive result in a posterior cruciate ligament deficient knee (Lam et al., 2009). A positive result form this test would present proprioceptive or visible anterior translation of the tibia. A grade I laxity would present anterior translation of 1 mm to 5 mm, 6 mm to 10 mm as grade II, and greater than 10 mm or without a end point as grade III (Lam et al., 2009).  For the anterior drawer a positive test would depend on the amount of greater tibial translation when comparing the injured and non-injured side (Benjaminse, Gokeler and van der Schans, 2006). The ratings would go from normal (0 to 2 mm), nearly normal (3 to 5 mm), abnormal (6 to 10 mm), or severely abnormal (>10 mm) (Benjaminse, Gokeler and van der Schans, 2006). When looking at an ACL tear its shows than in this article people who had sustained this injury to their ACL would test positive for both tests (Lee et al., 1988). For the Lachman’s test this means that there was no positive end point to the subluxation with the knee in 10° - 20° of flexion. A positivise result from the anterior drawer test means that with the knee in 60° - 90° of flexion, more than 5mm of the anterior subluxation of the tibia could be elicited (Lee et al., 1988). Another test for this type of injury would be the pivot shift test, which tests mainly for ACL ruptures. A positive test would show a forward subluxation of tibia during sudden change in direction (Lam et al., 2009). It is a reproduction of event that occurs when the knee gives way because of the loss of ACL (Lam et al., 2009). 
Other injuries with associated differential diagnosis 
An ACL injury is quite commonly associated with other injuries within the knee. When looking at an ACL tear, from an article by Remer et al., (1992) it is found that  65-75 % have been reported as a meniscal tear from the MRI (Fig. 2). The main secondary injuries that therapists gets confused by are MCL, PCL posterolateral corner, and meniscal injuries. If someone cannot identify and treat what is a primary and secondary injury then it may lead to residual instability on the knee (Sepúlveda, Sánchez, Amy and Micheo, 2017). 
Meniscal tears
A common injury that can be associated with an ACL injury, specifically a tear would be a meniscus tear in the knee. the likelihood of having a meniscal injury varies considerably, ranging from 16% to 82% in acute ACL tears and up to 96% in chronic ACL tears (Kilcoyne et al., 2012). It is also more likely to see a meniscal tear on the lateral side rather than the medial side as they are seen to be more frequent (Stevens and Dragoo, 2006).
Posterolateral Corner Injuries
The posterolateral corner structures of the knee act as static and dynamic stabilisers of the knee. the result of this injury would usually come from a hyperextension and varus force to the knee and occur in conjunction with ACL and PCL tears (Stevens and Dragoo, 2006). If this type of injury isn’t treated it can lead to the reconstruction or cruciate ligaments to fail and can lead to chronic knee instability (Stevens and Dragoo, 2006).
Osseous Injuries
When an ACL ligament is teared it is usually accompanied by bruises on the bone secondary to impaction forces, which lead to trabecular microfracture and overlying osteochondral lesions (Stevens and Dragoo, 2006). if the impact forces are of significant magnitude, it could present osteochondral impaction fractures of the posterolateral tibial plateau or lateral femoral condyle (Stevens and Dragoo, 2006).
Avulsion 
Within 5% of ACL injures there could eb an avulsion fracture of the tibial eminence with an intact ACL, which is common in skeletally immature patients (Stevens and Dragoo, 2006). 
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                    ]Figure 1. 

Number of sleep disturbances. BTB, bone–patellar tendon–bone; HS, hamstring tendon; POD, postoperative day.




[image: ]Figure 2.
A sagittal MR imaging (2,200/30) seen through the medial knee which shows abnormal posterior meniscal morphological features and grade III intrameniscal signal intensity (arrow).
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sociated with ACL tears. (a) Sagittal MR image (2,200/30) obtained through the medial
knee demonstrates abnormal posterior meniscal morphologic features and grade Il intramenis

al signal in-

tensity (arrow); these findings were consistent with tears and were confirmed at arthroscopy. (b) Coronal

MR image (650/20) shows a diffusely swollen medial collate:

I ligament (short arrows) and an abnormal ACL

(long arrow). Medial collateral and other ligamentous injuries are found in conjunction with ACL injuries,

but these associated injuries have variable utility in the prediction of AC

injury.

Associated Injuries Observed with MR Imaging (n = 205)

Normal ACL
Meniscal Injury ACL Tear Bone Marrow Injury
Medial meniscal tear 48 i3 Medial compartment
Lateral meniscal tear 21 32 Lateral compartment
All meniscal tears 63 68 Lateral osteochondral

Note.—Numbers are percentages.
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