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Anatomy and Function of the Knee

The knee joint is made up of the femur (thigh bone), tibia (shin bone) and the knee cap
(patella). There are ligaments that help to stabilise the knee. There are two collateral
ligaments either side of the knee and two ligaments inside the knee that cross each
other. The ligaments that cross inside the knee are called your ACL (anterior cruciate
ligament) and your PCL (posterior cruciate ligament).
The ACL is a broad thick band that attaches to the femur and passes forwards and
downwards to attach onto the top of the tibia. The ACL has an important role in
stabilising the knee during function, especially with pivoting movements and quick
changes of direction.
The menisci sit on top of the tibia. The medial meniscus sits on the inside of the knee
and lateral meniscus sits on the outside of the knee. The menisci improve shock
absorption of the knee and adds stability to the knee.
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Muscles also play an important part in helping the knee to function properly. Key
muscles around the knee joint which are important to strengthen are your thigh muscles
(quadriceps), muscles at the back of the thigh (hamstrings), the muscles in your calf
(gastrocnemius) and the muscles in your buttocks (gluteals).

Mechanism of an ACL Injury
An ACL injury can happen in 2 ways:

1)
Non-contact: Can occur when slowing down and
rotating very suddenly. Eg, Sudden change of direction
when running, landing from a jump, pivoting on one leg.

2) Contact: can occur when the outside of the knee takes a
direct blow.

You may hear a ‘pop’ at the time of injury and the knee gives way. You may be unable to
get up and continue play. There is usually immediate swelling of the knee joint. This is
called a haemarthrosis and is caused by the ruptured ACL bleeding into the knee joint.
Depending on the extent of the injury you may have other associated injuries, such as
damage to other ligaments of the knee or the meniscus.
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Management of the ACLD Knee
A ruptured ACL can be managed conservatively (non-surgically) or surgically.
There are a number of factors that will determine what treatment pathway is best for you.
These may include:
 Your age
 The level of instability of your knee (how often your knee gives way)
 Other associated injuries (cartilage/ bony/ other ligaments)
 The type of sport/ level of sport you participated in pre-injury
 Your lifestyle

Non-Surgical Management
It is possible to be a “coper” with an ACLD knee. With a regular and progressive
rehabilitation plan under the guidance of your physiotherapist, it is possible for this group
of patients to return to high level activities. However, if you have an associated cartilage
injury this will increase the need for surgery.
Any type of surgery is a big decision. When making this decision your lifestyle and
personal goals should be taken into consideration. If your goals do not involve returning
to a high level of activity then conservative management may be best for you.
However, sometimes despite being consistent with a progressive rehabilitation plan, the
ACLD knee can continue to have ongoing instability preventing you from achieving your
goals. If this happens you may be a “non-coper” and be considered for ACL
reconstruction surgery at a later date.

Surgical Management

This involves an ACL reconstruction (ACLR) using a hamstring graft or a patella tendon
graft.
If I have surgery, how long will it take my knee to heal?
Recovery can take 12 months or more depending on your own personal goals. Your
physiotherapist will support you with your rehabilitation.
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The healing process following an ACLR occurs in 3 phases:
1. Early graft healing phase: 0 – 4 weeks: This is where small portions of the graft
cells die. This is because the once the graft is cut from either the hamstrings or
patella tendon, the blood supply is also cut off and this causes initial cell death.
This is when the graft will be at its weakest.
2. Proliferation phase: 4 weeks – 12 weeks: Cell death of the graft cells triggers
new cells to surround the graft. This causes cell growth and a blood supply to the
graft. During this time patients often start to feel stronger, however it is important
to remain cautious with your rehabilitation at this point as the graft is in the early
stages of remodelling. Loading within your rehabilitation plan must be sufficient
enough to stimulate cell growth of the graft, without compromising this process as
it could lead to early stretch (laxity) of the ACLR.
3. Ligamentization phase: 12 weeks – 1 year onwards: In this phase there is
continuous remodelling and healing of the graft for it to resemble the structure
and strength of an intact ACL.
Things YOU can do to help improve your post-surgical outcome and a quicker return to
sport include:
 Regain full knee range of movement and ensure the key muscle groups around
the knee are as strong as possible at the time of surgery.
 Being dedicated to a pre and post-operative exercise plan.
 Regaining muscle strength similar to that of the uninjured leg post-operatively
 Respect the healing times of your new graft.
REMEMBER: Rehabilitation following an ACLR is a long term commitment from YOU,
following a regular and progressive exercise plan to help you to achieve your postoperative goals.

What is the long term outcome following an ACLR?
The majority of people following and ACLR are able to return to exercise, with 65% of
recreational athletes being able to return to the same level of sport. Your chances of
returning to sport are improved if you are younger, male, have a good level of fitness and
follow a structured post-operative rehabilitation plan. If you choose to return to higher
risk sports (for example football, hockey or rugby) there is a higher risk of re-injury with a
quarter of people under the age of 25 re-injuring their ACL. Unfortunately, there is likely
to be a degree of osteoarthritis in your knee within 10 years of your injury regardless of
which management option you chose. However, keeping your knee as strong as
possible will help with this.
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Acute management following an ACL injury
Reduce swelling:
• Ice
• Elevation
• Anti-inflammatories

Restore full range of movement:
It is essential to optimise knee range of movement (ROM) prior to ACLR surgery or if it is
being managed conservatively.
The following exercises can be done to help restore knee ROM. You may experience
some soreness when doing these exercises, but if you experience increased pain the
next day, your exercises should be adjusted appropriately.
Reps: 10 – 20;

Sets: 1 – 3

Heel slides: In lying or long sitting bend your knee
as much as you can and then straighten your knee
as much as you can.

Heel hangs: In lying or long sitting place a small
towel or pillow under your heel then push the back
of your knee down towards the surface beneath it.
Hold for 5 seconds, then relax.
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Active assisted knee flexion in sitting: Bend your affected leg
back as far as you can. Position your non-affected leg over the
front of the foot of your affected leg and assist this leg further
back with your non-affected leg.

Normalise walking pattern:
Initially you may be given crutches to help offload your painful knee and to assist with
your walking. As the pain, swelling and knee range improve, try to normalise your
walking pattern and wean off your crutches.

Exercise Plan for the ACLD Knee

This exercise plan has been designed to help improve the strength, function and control
of your ACLD knee prior to surgery or for those choosing to manage their ACLD knee
conservatively.
Aim to complete these exercises a minimum of two times a week.

Aerobic Exercise

Helps to maintain cardiovascular fitness, whilst reducing the impact on the knee.

Static bike or cross trainer: 5 – 30 minutes moderate intensity.
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Strengthening Exercises

As discussed previously, it is very important to strengthen the muscles around the knee.
This will improve outcomes following ACLR surgery or it will improve the stability and
control of the ACLD knee if being managed conservatively.
Strengthening and balance work is very important for both your injured and non-injured
limb, as even your non-injured limb will decondition over a period of time. This is very
important for return to sport.
The following exercises have been set at different levels. The different levels correspond
to the difficulty of the exercise. Level 1 = Easy, Level 2 = Intermediate, Level 3 =
advanced. If you are unsure of where to start, it is always best to start with an easy
exercise and gradually increase the difficulty of the exercise as your strength, control
and confidence improves.
Reps: 8 – 12;
Sets: 2 -3;
Recovery: 1 -2 minutes between sets

Quadriceps
Level 1:

Static quads:
Start with your leg stretched out in front of you. Push the
back of the knee downwards into the surface beneath it.
You should feel your quadriceps contacting. Hold this for
5 seconds and then relax.
Progression – Inner range quads:
Place a rolled towel or foam roller under your knee. Lift
your heel to straighten your knee fully. Hold for 5
seconds and then relax.
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Level 2:

Lunge +/- weight:
Place the affected leg in front of your non-affected leg. Slowly lunge forward over your
affected knee, trying to keep the heel of the front leg on the floor. Return to the starting
position. To make this exercise harder you can use a weight.

Progression – Bulgarian split squat lunge +/- weight:
Place the back leg (unaffected leg) on a chair or step (something that will not slide
around). Place your affected leg in front. Slowly lunge over your knee making sure the
heel of the front leg remains in contact with the floor. Return to the starting position.
Make this exercise harder by using a weight.

Page 10

Level 3:

Squat +/- weight:
Stand with your feet about hip width apart. Slowly squat down, then return to the starting
position. You can use a weight to make this exercise harder.

Progression – single leg sit to stand +/- weight:
Place a chair against something firm and steady so it will not move during the exercise.
Stand on your affected leg. Slowly lower yourself onto the chair and then stand up using
only your affected leg. You can use a weight to make this exercise harder.
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Hamstrings
Level 1:

Single hamstring curl +/- weight:
Lying on your stomach bend your affected leg bringing your heel to your bottom. This
exercise can be made harder by adding an ankle weight.

Progression: Single hamstring curl in standing +/- weight:
Hold onto something for support to steady your balance. Bend your affected leg, bringing
your heel towards your bottom. This exercise can be made harder by adding an ankle
weight.
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Level 2:

Bridge +/- weight:
Start by lying on your back with your knees bent so you are in a crook lying position.
Make sure there is a gap between your knees and maintain this position throughout the
exercise. Lift your bottom off the floor. Hold for 5 seconds and then lower. The further
away your feet are from your bottom, the harder your hamstrings will work. You can
make this exercise harder by adding weight across your hips.

Progression – Single leg bridge +/- weight:
Straighten your unaffected leg. Then lift your bottom off the floor using your affected leg
only. Hold for 5 seconds and then lower. The further away your feet are from your
bottom, the harder your hamstrings will work. Your unaffected leg should not move
during this exercise. You can make this exercise harder by adding weight across the
front of the hips.
Level 3:
Romanian double leg dead lift:
Stand with your feet about hip width apart and knees slightly
bent. Hold a weight close to your body. Slowly lower the weight
keeping it close to your body. Your hips should go back and your
spine stay straight. When you feel a tightness in your hamstrings,
slowly return to the starting position. This can be made harder by
increasing the weight you use.

Page 13

Progression: Romanian single leg deadlift:
Start in the position above. As you lower the weight,
extend the unaffected leg back keeping it in line with
your spine. Slowly return to the starting position. This
can be made harder by increasing the weight you use.

Gluteal Muscles
Level 1:
Hip abduction in side lying:
Start by lying on your unaffected side. Bend the bottom
leg for more support. Make sure your spine is in line with
your hips. Without rotating your hips forwards or
backwards, or hip hitching at your trunk, lift the affected
leg up and then control down.
Progression: Hip abduction in side lying with a band:
Start in the same position as above but keep the bottom
leg straight. Place the band around your ankles and lift
the affected leg up and control down without rotating
your hips forwards or backwards, or hip hitching at your
trunk. This exercise can be made harder by increasing
the
resistance of the band that you use.
Level 2:
Hip abduction in standing with a band:
Tie a resistance band around a stable object that will not move.
Place your affected leg in the band. Keeping your body in
midline, take your affected leg out to the side against the
resistance and control back to the starting position. This
exercise can be done on both legs and can be made harder by
increasing the resistance of the band used.

Page 14

Progression: Crab walks with a band:
Stand with your feet about hip width apart and your knees slightly
bent. Place the band around your knees. It should feel taught. Side
step in one direction and then in the other direction. This exercise
can be made harder by placing the band around your ankles and
then increasing the resistance of the band.
Level 3:
Step up to high knee:
Place your affected leg on the step, then drive up into a high knee
with your opposite leg. Make sure you have full control and balance
before lowering yourself back down with your affected leg.

Progression: Step up to high knee with a weight:
Either hold a weight, or load a rucksack with weight and repeat the
same exercise as above.
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Gastrocnemii (Calf muscles)
Level 1:

Double heel raise:
Stand with your feet slightly apart. Raise up onto your toes. Hold for 3 seconds and
lower. This exercise can be made harder by holding a weight.

Progression: Double heel raise off the edge of a step +/- weight:
Stand on a step with your feet slightly apart and your heels off the edge of the step.
Raise up onto your toes. Hold for 3 seconds and then lower. This exercise can be made
harder by adding weight.
Level 2:

Single heel raise:
Stand on your affected leg. Hold onto something for support to
maintain balance if you need to. Raise up onto your toes of your
affected leg. Hold for 3 seconds and lower.

Page 16

Progression: Single heel raise with weight:
Stand on your affected leg. Hold onto something for support to
maintain balance if you need to. Hold a weight with your free hand
or you could use a weighted rucksack. Raise up onto your toes of
your affected leg. Hold for 3 seconds and lower.

Level 3:

Single heel raise off the edge of a step:
Stand on a step with your affected leg with your heel off the edge
of the step. Hold onto a support to maintain your balance. Raise
up onto your toes. Hold for 3 seconds and then lower.

Progression: Single heel raise off the edge of a step with a
weight:
Stand on a step with your affected leg with your heel off the edge
of the step. Hold onto something for support to maintain balance
if you need to. Hold a weight with your free hand or you could
use a weighted rucksack. Raise up onto your toes and then
lower.
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Balance and Proprioceptive Exercises

Balance: The ability of the body to remain upright due to a state of equilibrium/ equal
weight distribution.
Proprioception: An awareness of the position of your body and limbs in space.
The ACL has many proprioceptors. Therefore the ACLD knee will have reduced
proprioception and balance, which will in turn affect the function and control of the knee.
The following exercises will help to work on your balance.
Level 1:

Single leg standing:
Stand on your affected leg and try to keep your balance for as long as possible. Aim to
balance for 60 seconds for 3 sets. You can make this exercise harder by throwing a ball
against a wall and catching it whilst standing on your affected leg.
Level 2:

Single leg standing on an uneven surface:
Stand on your affected leg on a bosu or wobble cushion. If you do not have access to
one of these you could stand on an ordinary cushion. Try to keep your balance for as
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long as possible. Aim for 60 seconds for 3 sets. You can make this exercise harder by
throwing a ball against a wall and catching it whilst standing on your affected leg on an
uneven surface.
Level 3:

Star drill:
Mark a star with some tape on the floor or imagine the corners
of a star. Stand with your affected leg in the middle of the star.
Trying to maintain balance and control of your affected leg try to
reach for all corners of the star with your unaffected leg. Aim to
make your way around each point of the star for 3 sets.

How do I know when it is safe to progress the next
level of exercise?:
With any given strength exercise your muscles should feel sufficiently fatigued (tired) by
the final repetition. This will encourage tissue adaptation helping your muscles to get
stronger. Once you find your muscles are no longer fatiguing sufficiently enough by the
final repetition, it usually suggests you can gradually increase the load (weight) used.
There are 3 things which you can use to help you to safely progress to the next level of
exercise or safely increase the load you are using with a given exercise. These 3 things
are:
1. Rate of Perceived Exertion (RPE)
2. Pain
3. Swelling
How you can apply these to your exercise rehabilitation plan is explained in more detail
below.
Rate of Perceived Exertion (RPE):
RPE measures how intense or how hard an exercise is. RPE is measured on a scale of
1 -10. A RPE score of 10 is your maximal effort for a given exercise, causing complete
fatigue of that muscle group(s), so that you are unable to repeat another repetition. In
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other words, there are no repetitions remaining. A RPE of 1 is at the opposite end of this
scale. This is little or no effort. An RPE of 1 for a given exercise indicates that you feel
you are able to repeat this exercise more than 6 times at the end of the set. If you feel
you can repeat a given exercise more than 6 times at the end of the set, this is a sign
that the exercise is too easy and you are not working hard enough for your muscles to
adapt and get stronger.
To improve your muscle strength it is recommended to do between 8 – 12 repetitions for
2 – 3 sets with 2 – 3 minutes recovery between each set. It is recommended your RPE
at the end of each set should be between 6 – 8, meaning your muscles should feel
fatigued but not to the point of complete exhaustion. As a guide to help you know what
an RPE of 6 – 8 feels like, you should feel like you could manage 2 – 4 more repetitions
once you have completed one set. This is known as your repetitions in reserve (RIR).
The table below will explain this further:
Rate of Perceived Exertion (RPE)
10
9
8
7
5–6
3–4
1–2
Helms and Cronin et al 2016

Description of Perceived Exertion
(Repetitions in Reserve – RIR)
Maximum effort
1 repetition remaining
2 repetitions remaining
3 repetitions remaining
4 – 6 repetitions remaining
Light effort
Little to no effort

Therefore when your RPE goes below 6, this is an indication to either progress to the
next level of exercise or to increase the load you are using for a given exercise.
Pain:
Progression of your exercises also depends on pain. Aim to keep pain between 0-3/10.
A useful way to measure this is using the scale below:
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If pain progresses above this, it is usually an indication you are doing too much and
therefore need reduce the number of repetitions and/ or load used in the exercise.
Swelling:
If your knee begins to swell, this is also usually a sign that you have done too much and
you need to reduce the number of repetitions and/ or load used in the exercises. You
can measure for swelling by using a flexible tape measure and wrapping it around the
middle of your knee joint. The picture below shows you how to do this:

An indication that you may have done too much is if the swelling of your affected knee is
more than 1 centimetre greater than the measurement around your unaffected knee.
It is important to remember that when increasing the number of repetitions and/ or load
of an exercise, always do so with respect to pain and swelling. If your pain or swelling
does increase it is important to let this settle first (refer back to ‘acute management of an
ACL injury’ section) before continuing with your rehabilitation to reduce further injury to
your knee. An increase in pain and swelling can be avoided by building your exercises
up gradually using your RPE as a guide.

Exercise Record Sheet

The record sheet below can be used to record your exercise workouts. Choose your
preferred form of aerobic exercise as a warm up. Then pick two exercises from each
muscle group and balance group and repeat this for 2 – 3 sets. Using a record sheet can
help you to improve your compliance with your rehabilitation plan. It is a way of
monitoring your own progress and improvement, helping you to work towards your own
goals!
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Date:
Cardiovascular

Date:

Exercise
Type

Time

RPE

Exercise
Chosen

Reps

Sets

Exercise
Chosen

Reps

Sets

Exercise
Type

Time

RPE

Weight RPE

Exercise
Chosen

Reps

Sets

Weight RPE

RPE

Exercise
Chosen

Reps

Sets

RPE

Aerobic
Strengthening
Quads exercise 1
Quads exercise 2
Hamstrings
exercise 1
Hamstrings
exercise 2
Gluteal exercise
1
Gluteal exercise
2
Calf exercise 1
Calf exercise 2
Proprioception
Balance exercise
1
Balance exercise
2
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Chosen
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Sets
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Chosen
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Sets
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Type
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Weight RPE

Exercise
Chosen

Reps

Sets

Weight RPE

RPE

Exercise
Chosen

Reps

Sets

RPE

Aerobic
Strengthening
Quads exercise 1
Quads exercise 2
Hamstrings
exercise 1
Hamstrings
exercise 2
Gluteal exercise
1
Gluteal exercise
2
Calf exercise 1
Calf exercise 2
Proprioception
Balance exercise
1
Balance exercise
2
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Cardiovascular

Date:

Exercise
Type

Time

RPE

Exercise
Chosen

Reps

Sets

Exercise
Chosen

Reps

Sets

Exercise
Type

Time

RPE

Weight RPE

Exercise
Chosen

Reps

Sets

Weight RPE

RPE

Exercise
Chosen

Reps

Sets

RPE

Aerobic
Strengthening
Quads exercise 1
Quads exercise 2
Hamstrings
exercise 1
Hamstrings
exercise 2
Gluteal exercise
1
Gluteal exercise
2
Calf exercise 1
Calf exercise 2
Proprioception
Balance exercise
1
Balance exercise
2
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What do I do if my knee pain and swelling does not
improve?
If your knee pain and swelling does not improve with the advice and exercises explained
in this booklet or you have any other concerns, then please speak with your
physiotherapist. If you are currently not under the care of one of our physiotherapists,
then please contact us on 01784 884484 or email
asp-tr.ashfordphysioappointments@nhs.net to speak to a member of the team.
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Further Information
We endeavor to provide an excellent service at all times, but should you have any concerns please,
in the first instance, raise these with the Matron, Senior Nurse or Manager on duty. If they cannot
resolve your concern, please contact our Patient Experience Team on 01932 723553 or email asptr.patient.advice@nhs.net. If you still remain concerned, the team can advise you on making a formal
complaint.
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