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	Module Learning Outcomes  (from module syllabus) 

	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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[bookmark: _GoBack]Anterior Cruciate Ligament Injury
When looking at the knee and its injuries, it has occurred to many people that the Anterior cruciate ligament (ACL) is the most common injury within the ligaments of the knee. Compared to male athletes, females have a 2- to 8-fold greater ACL injury rate. This injury can be a big blow to an athlete as it can take them out of action for a long time, which could result in being released from a team, loss of scholarship funding and in the long term could increase risk of developing knee osteoarthritis (Quatman, Quatman-Yates and Hewett, 2010). It is seen that three quarters of ACL injuries are non-contact meaning that understanding the mechanism of this injury is important in order to know how to prevent them. Many risk factors have been studied in order to explain the mechanism. Examples of this could be impingement on the intercondylar notch, quadriceps-hamstring force balance and axial compressive forces on the lateral aspect of the joint. Factors such as joint laxity, knee recurvatum, ACL size, and the hormonal effects of estrogen on the ACL are some things that people have found that may be an explanation to why female athletes have a higher risk of this injury (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. Joint laxity can vary in many people as I’ve said in females it seems that it could be a factor why they get this injury a lot more than males. Age, pubertal status and race can also vary the joint laxity of the knee. When we get excessive loading to our knee joint that is beyond the normal physiological range, it can cause damage to the structures in the knee such as the ACL (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). Examples of when this injury could occur would be 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). The quality of pain is always the big issue when going through the rehabilitation process as it can hinder the return to sport of a patient. The main pain they suffer is the anterior knee pain which athletes always complain about. This pain is a big reason in the hindering of rehab as they are unable to achieve the natural knee hyperextension which does not allow them to have full range of motion in that area (Sepúlveda, Sánchez, Amy and Micheo, 2017). During the reconstruction phase of an ACL injury it is seen that there can be two different types of pain such as, pain at the bone–patellar tendon–bone (BTB) versus hamstring tendon (HS). From this article it was concluded that more pain occurred at the BTB and patients treated with BTB autograft were more likely to have breakthrough pain and were not satisfied with their pain management and would contact physician often about their pain. 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). During the recovery phase of this injury, there have been times where there has been a failure in the reconstruction of the ACL due to aggravating factors. These factors can vary from things such as instability and stiffness in the knee. Instability to the ACL can aggravate this injury if it is reoccurring. The instability can cause a failure to the reconstruction as it will not provide an adequate anterior and/or rotatory stability to the knee which is vital to this type of injury. Stiffness is also an aggravating factor as stiffness can result in deficit of knee motion. This stiffness causes the loss of extension which hands the patient a lot of issues as it is difficult for them to gain strength in the quadriceps. 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 by slowing down the reconstructive phase (Samitier et al., 2015). Things that can ease this injury can be increasing strength in our quadriceps. This is because the quadriceps are a big factor in the reconstruction of the ACL. Studies have found that during rehabilitation programmes quadricep strength has played a big part in the rehab phase as people who have stronger quadriceps come back from this injury 2 months earlier than people who have not trained their quadriceps during their rehabilitation phase (Kvist, 2004). From this article (Tripp et al., 2003) did a test on what the pain pattern is like for someone who has had surgery on their ACL injury and how much the pain affects them throughout the day. They did this by getting a bunch of people who had this injury and desired to get back to their sport. Pain intensity was assessed with 2 separate Visual Analog Scale (VAS) measures. The patients were asked to rate their pain intensity while resting and moving throughout the day. From this article it shows that younger patients (adolescents) get a higher pain intensity throughout the day compared to an adult who has suffered this injury. It shows that in total throughout the 24 hours someone who has this injury will suffer with pain and quite a bit of it (Tripp et al., 2003). 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 they 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 are, which is why it is the go-to technique when getting an injury. 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). 
As a therapist it is our duty to carry out clinical tests to make sure we know how bad the injury is. For this we must test ROM, MMT, Ligament stress tests, Palpation, Special and Functional tests. For the range of motion what we would see after this injury is a limitation in the range of motion at the knee. For the first 6 weeks of the injury we cannot perform any ROM tests as the knee brace will restrict any movement and will not tell us anything to do with the true ROM (Kvist, 2004). The main job for us is making sure that the knee is at 0° and if it isn’t making sure that they get to this point during their rehab process (Keays, Bullock-Saxton, Keays and Newcombe, 2001). The manual muscle tests will usually be done about 6 months after the surgery in order to test the strength of their muscles around the knee. From these MMT’s we will see a decrease in strength on the injured side and in certain muscles such as hamstrings and quadriceps. When comparing this to the uninjured side there is quite a deficit between the amount of force they can use (Keays, Bullock-Saxton, Keays and Newcombe, 2001). The special tests that are used to test instability for this injury specifically a tear at this ligament are the Lachman’s test and the Anterior drawer test. For the Lachman’s test, a positive result would be when there is an increased anterior tibial translation with a soft end feel which would indicate that there is a disruption at the ACL. For the anterior drawer a positive test would depend on the amount of greater tibial translation when comparing the injured and non-injured side. 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 tears its shows than in this article people who had sustained this injury to their ACL would test positive for both tests. 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). When looking at things such as MR imaging we can say that it sometimes isn’t so obvious to see what is the major injury that we are looking for. An ACL injury is quite commonly associated with other injuries within the knee. When looking at an ACL tear, from this article they say that 65-75 % have been reported as a meniscal tear from the MRI (Fig. 2). Another associated injury that we can may be able to see from the MR imaging are associated injuries from the medial collateral ligament and the posterior cruciate ligament. Depending on the mechanism of injury and how sever they are they can be seen as injured if we have an ACL injury (Remer et al., 1992).. It is said that 15% of ACL graft failures are due to the fact that the secondary injury has not been treated well. The main secondary injuries that we may confuse ourselves with are MCL, PCL posterolateral corner, and meniscal injuries. If we 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). When evaluating for an ACL injury as soon as it is suspected that there may be an injury to the ACL we well eb referred to, because as therapists we can make sure to maintain ROM and develop strength in muscles around the injury. For us to refer to an orthopaedic surgeon it would depend on the patient and what their level of activity is.  For some patients who are planning to get back into sports that involve rapid movements then surgery will be the option. This then sets them for extensive rehabilitation where they will undergo many strength building activities in order to get back to full strength (Cimino, Volk and Setter, 2010). 
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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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