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The first thing to do obviously is to take a full and thorough history and often 
an ACL rupture can be diagnosed most of the time on history alone. You must 
ask about the mechanism of injury – what was the patient doing at the time of 
injury? A majority of ACL ruptures occur when the athlete is twisting, pivoting, 
sidestepping or landing from a jump when no other athlete is anywhere near 
them – this is what we call a non contact injury and accounts for 70% of ACL 
ruptures. The patient will often describe their knee buckling beneath them. 
Contact injuries such as when a player is tackled or gets blown out in a ruck 
accounts for the other 30%. Ask patients if they remember hearing a “pop” or 
“snap” as this has been associated with ACL injuries. Usually the injury is very 
painful and players are either carried from the field or at least assisted. But 
this is not always the case. Always ask about swelling – ACL ruptures cause a 
heamarthrosis which usually means the knee swells up like a balloon within a 
couple of hours.  In acute and chronic cases, ask patients if they have any 
instability episodes. Ask if their knee gives way, collapses or goes out of joint 
when they change direction, twist or turn. I always ask each patient if they 
trust their knee and if they don’t, it usually means something significant is 
going on.  
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Once a full history is taken, examination of the knee is done. Look and 
palpate for swelling. Assess for ROM and check the integrity of the cruciate 
and collateral ligaments. If the knee is swollen and painful it can be very 
difficult to examine the ACL. But if the injury is chronic most of us should be 
able to perform the simple tests which check ACL integrity. 
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This is how you should perform a “Lachman Test” . The knee is flexed 20 
degrees. This is a right knee so the left hand should be placed around the top 
of the thigh with your thumb 2-3 cm above the superior pole of the patella. 
Your right hand should be wrapped around the proximal tibia with your thumb 
on or just medial or inside the tibial tubercle. Try and pull the femur and tibia 
apart with a quick, sharp movement. Try and get an idea of how much more 
movement the injured knee has compared to the other knee and whether or 
not you feel a firm or soft endpoint or no endpoint at all.  
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With the anterior drawer test, the knee is at 90 degrees and the examiner sits 
on the foot and tries to pull the proximal tibial forward. Again, you are really 
just wanting to see if you can feel an endpoint or not. Remember to tell the 
patient to relax and wait until they do as if they don’t then their hamstrings can 
prevent the tibia sliding forward and may give a false negative result.  
 
Slide  



The Pivot Shift Test combines the rotation and translation that occurs in an 
ACL deficient knee. With the knee fully extended, internally rotate the foot and 
apply a valgus force on the knee. Take the knee from full extension and 
slowly flex the knee. The “pivot shift” will be felt and seen as a clunk at around 
30 degrees of flexion.  
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I think all patients who present with a painful, acutely swollen knee should get 
plain x-rays. The x-rays you need to order are an AP, lateral and skyline view. 
If nothing else they can be used to rule out fractures and they can also show 
the presence of a haemarthrosis or a lipohaemarthrosis. The presence of a 
second fracture which is seen in this x-ray is pathognomic of an ACL injury. It 
represents avulsion of the anterolateral capsule from the tibia as the ACL 
ruptures and the tibia rotates and subluxes violently. I personally think 
ultrasound has no role in assessing knee injuries.  I get an MRI for all my 
patients that I suspect have an ACL rupture to confirm the diagnosis but 
mainly to look for concomitant injuries such as meniscal tears or injuries of the 
posterolateral corner.  
 
So having made the diagnosis of an ACL rupture, I would now like to give you 
an insight into some of the decisions I have to make as a surgeon when 
dealing with these patients 
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The first decision I have to make is whether or not I believe this patient needs 
surgery or not.  
 
The primary indication is the patient who has functional instability in spite of 
appropriate rehabilitation – I never tell a patient they need an ACL 
reconstruction. I let the patient tell me they need an ACL reconstruction – 
either they tell me their knee has collapsed multiple times or they don’t trust 
their knee and they want a more reliable chance at returning to a high risk 
sport.  If a patient doesn’t’t experience functional instability and does not 
intend to return to a cutting or pivoting sport, then that patient does not require 
an ACL reconstruction in my opinion. Remember, pain and stiffness is not an 
indication for surgery, but it certainly is a contraindication.  
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This is a photo of the knee showing the patella tendon with the kneecap here 
and the proximal tibia here with the middle part of the patella tendon taken to 
form the graft. As you can see on this photo here we have a bone patella 
tendon bone autograft.  
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We then drill holes into the bone plugs at the end of the tendon and place 
sutures through these holes as shown here in this photo on top and these are 
what we call the leading sutures. Once we pull these sutures through our tibial 
and femoral tunnels we then pull on these sutures to pull the graft up into the 
tunnels. This end I like to shape like a bullet to make passage through the 
tunnels a little easier.  
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This photo shows the hamstrings being harvested through this incision over 
the proximal tibia. Here the hamstring tendon is being pulled from its insertion 
on the tibia. We then use an instrument which is called a tendon stripper 
which we put over this tendon and push this down the length of the back of 
the leg in order to strip the tendon out of the hamstring musculature. That’s 
why patients will complain of hamstring pain or spasm and often have 
significant bruising down the back of their thigh and leg, and even into their 
foot, when you see them in the early post operative period.  
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This photo here shows the tendon once it has been stripped out of the muscle 
and is now ready to be cut off the tibia entirely.   
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ACL injuries in the skeletally immature patient are managed slightly differently 
from an orthopedic point of view.  
 
Historically, it was thought that midsubstance ACL injuries in the skeletally 
immature patient were rare. We know now this isn’t the case and in fact the 
incidence of these injuries is increasing. There are a number of reasons for 
this but its mostly due to  greater awareness of this injury not only amongst 
orthopaedic surgeons but also amongst GPs, physios, trainers and coaches, 
and so these people are at least thinking about this diagnosis more often and 
also, with the advent of MRI, this injury is being picked up more readily. We 
also have younger patients involved in year-round sports and sports training 
and this increased sports participation means more children are getting 
injured.  
 
Slide 
We’ve looked at the sports that our athletes are involved in and as you can 
see the usual culprits are there such as rugby and rugby league and netball 
but a large proportion of our patients are motocross riders who put their foot 
down typically to steady themselves on the track and then get a violent 
twisting of their knees.  
 
An ACL rupture in a skeletally immature patient is a massive injury. The 
problem with skeletally immature patients is the fact they still have open 
growth plates. As I’ve shown you we drill tunnels in both the femur and tibia in 
order to pass the graft. These tunnels are drilled through the growth plates 
and there is a big concern amongst orthopedic surgeons of causing damage 
to the growth plates that then goes on to cause a growth disturbance resulting 
in an angular deformity or a leg length discrepancy or both. Obviously the 
younger the patient and the more growth they have left the bigger the 
deformity or leg length discrepancy can be. Because of this fear, historically 
orthopedic surgeons used to treat these injuries non-operatively until the 
patient reached an age closer to skeletal maturity and then an ACL 
reconstruction was performed.  
 



The problem with this non-surgical approach is this – the teenagers and the 
child’s lack of insight. They don’t understand the consequences of their 
actions and they don’t tend to listen to advice, especially when they’re at 
school and playing around with their friends out of sight of their parents.  
 
So most surgeons are more aggressive these days in treating these injuries 
surgically with reconstruction early. If you have a particularly compliant patient 
who shows good understanding of their problem then sometimes it can be 
appropriate to treat that patient non-operatively but it must be stressed that 
they should not participate in any twisting or pivoting sports whilst they wait to 
reach an age where an operation can be done. If however, they come back 
for review and they have had 1-2 instability episodes then I believe that child 
should have their ACL reconstructed. Another indication for ACL 
reconstruction is the patient who has a symptomatic meniscal tear proven on 
MRI. I would recommend that patient also have their ACL reconstructed so 
that the meniscal tear can be repaired as the meniscus is crucial for long term 
survival and functioning of the knee.  
 
Slide 
This is the reason why I tend to be more aggressive in these skeletally 
immature patients. This is what we are trying to avoid. If this young patient 
keeps putting their knee out of joint this is what can happen – irreversible and 
extensive damage to the joint cartilage within the knee. There is no treatment 
for this injury currently – we can’t grow articular cartilage and our techniques 
to try and replace it aren’t that good. All we can do is debride this loose 
cartilage which is what we call a ‘chondroplasty’. This patient is going to go on 
and develop post-traumatic arthritis at an early age.  
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This is another example of badly injured cartilage and you can see the 
cartilage literally falling off the femoral condyle. This shows bone underneath 
the cartilage exposed and so here what we tend to do is again a 
chondroplasty but adding in a microfracture.  
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So as well causing damage to the joint cartilage the patient can also cause 
damage to the meniscus. Here you can see the meniscus which is split in half 
and this is a terrible injury to the knee as this meniscus is meant to protect the 
joint surfaces, and if it tears and doesn’t’t work then the joint cartilage will 
eventually wear out again leading to post-traumatic arthritis in early adulthood.  
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To try and decrease our chance of causing a growth disturbance I use a 
hamstring graft for all skeletally immature patients. I think having a soft tissue 
graft such as a hamstring tendon across the growth plate is protective of the 
growth plate. So this is the hamstring graft here all ready to be pulled up into 
the knee and here once again we see that graft going from the tibia to the 
lateral wall of the femoral condyle.  
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I use an endobutton to fix the graft on the femur and you can see this button 
herem and I use staples to fix the graft on the tibia which are placed well away 
from the tibial apophysis, which is another growth plate on the front of the tibia 
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ACL avulsion injuries are the injuries that we used to believe occurred in the 
skeletally immature patients. This occurs because the ACL ligament is 
stronger than the bone it inserts on and so instead of failing in the ligament, 
as it tends to do in the adults, it fails by pulling off a piece of bone from the 
tibia. We now know the ligament ruptures do occur in children but the ACL 
avulsions are still more common.  
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If we look at the different types of ACL avulsion there are four types 
described. The first is where the bone is non-displaced and this can be 
treated in a cylinder cast for 4-6 weeks. The second type is where the bone 
hinges up at the front and the treatment is fairly controversial. I still put the 
patient in a cylinder cast and then I CT the knee to see if the cast has 
managed to reduce that bone down to an acceptable position. If it still stays 
displaced I will fix it surgically but if it reduces to a near anatomic position I will 
leave it in the cast. These ones here where the bone is pulled right off and are 
the ones I fix surgically.  
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Many patients undergo ACL reconstruction with the aim of returning to their 
previous level of sport. In an attempt to try and ascertain how many patients 
actually return to sport, the centre where I did my Fellowship training in 
Melbourne published a meta-analysis of 48 studies. In that study they found 
that 80% of patients had attempted some form of sport. However, surprisingly, 
only 63% of patients had returned to their previous level of sport and only 
45% of patients had returned to competitive sport.  
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Assuming the patient has had good surgery and progressed through their 
rehabilitation and they have a stable knee in terms of how the graft feels, we 
will now look at criteria used to allow that patient to return to sport. If we again 
look at the literature to try and assist us in making this decision, the first thing 
to note is that the literature is not that helpful. In a recent systematic review of 
264 investigations, Barber-Westin and Noyes reported that criterion for return 
to play was not reported in 40% of studies, with an additional 32% of 
investigations using only post-operative time. Only 13% of the studies utilized 
objective criteria for determining when an athlete may return to sport.  
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There has been no consensus as to which functional tests should be utilized 
to make this determination or what values should be achieved at different time 
points post-operatively. But after going through the literature we developed a 
functional assessment tool that we thought was easy to do, required limited 
space, very little specialised equipment and could be reproduced by other 
centres should it be taken on.  
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For our strength test, we chose a four repetition max incline leg press - this 
has been shown to be a valid strength assessment test for the lower limb. It’s 
a compound movement testing quadriceps’ and hamstrings’ strength and we 
felt that most facilities or gymnasiums would have the equipment to be able to 
do this test. To pass the test the patient has to have at least 90% of the 
strength of the uninjured limb. LSI is the limb symmetry index.  
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The hop tests are the most commonly reported functional tests in the 
literature. The triple-jump cross-over hop test has been shown to most 
accurately identify those with normal function. This is likely because of the fact 
that of all the tests, the cross-over hop is the most functionally demanding as 
it requires coordination and strength in the frontal, sagittal, and coronal 
planes. Near normal values in this test indicate improved neuromuscular 
control of the leg.  
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The modified agility-T test involves the patient running around cones that are 
spaced 5 metres apart – going one way makes the patient push off one leg 
and pivot on one leg predominantly and then going the other way pushes off 
the other leg. The patient is timed going one way and then timed going the 
other and again they have to be with 90% of each other in order to pass the 
test.  
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So if you are faced with a patient with an acute knee injury, I would 
recommend you do the following. Take a thorough history and examine the 
patient. At the very least, you must check the NV status of the patient as 
some very bad knee injuries can lead to nerve and vascular compromise and 
are surgical emergencies. Give the patient some crutches if they are 
struggling to walk and put them in a zimmer splint or a ROM brace. If they 
have an acutely swollen knee and are struggling to put weight on the leg, then 
get an x-ray to rule out a fracture and look for a haemarthrosis. If you suspect 
a haemarthrosis clinically, I believe the patient should be referred to a 
specialist. If you suspect a minor sprain and the patient is walking with a slight 
limp and only has a small effusion, I would send that patient to a 
physiotherapist in the first instance. If the symptoms do not settle in the first 
few weeks or the physio suspects more is going on, most will then refer those 
patients to a specialist for an opinion.  
 

• EMAIL dstanley@sportsmed.net.nz or call 0275481699 for an 
appointment 
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