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Anatomy and Function of the Knee
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The knee joint is made up of the femur (thigh bone), tibia (shin bone) and the kneecap
(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 the ACL (anterior cruciate
ligament) and the 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 add stability to the
knee. Kamsirings
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).

Gastroeremius
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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. For example, a 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. Further information on this can be
discussed with your doctor or physiotherapist.
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Management of ACL injury

This booklet is designed to help in recovery following surgical repair of an ACL injury.

Surgical Management

This involves an ACL reconstruction (ACLR) using a hamstring graft or a patella tendon
graft. This is where they take part of a tendon to put in the place of your old ACL, which
will slowly develop similar properties to the original ligament. You may also have other
injuries addressed such as a meniscus tear or other ligament.

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. This booklet pertains
specifically to your ACL recovery and healing, and other injuries might be
managed with extra advice on protection to allow healing. Seek further guidance
from your doctor or physiotherapist if you are unsure.

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. The fact that it can take 18-24 months for full
maturation of the graft should be a consideration in deciding when to return to
sport.
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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 reduce initial swelling.

Being dedicated to your post-operative rehabilitation plan.

Regaining muscle strength similar to that of the uninjured leg post-operatively
Respect the healing times of your new graft. This means not rushing to the next
stage until adequate healing has taken place for the graft to tolerate the demands
of that stage.

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 post-
operative 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.

Acute management following an ACL injury

Recovery and rehabilitation is broken down into stages. The next section of the booklet
will take you through the different phases of recovery on your return to sport and
exercise.

Our Rehab Guide is divided into 7 stages. There are specific goals and/or outcome
measures that need to be satisfied at the end of each stage before moving onto the next
one.

e Stage 1: Acute recovery following ACL surgery
e Stage 2: Movement control and conditioning phase
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Stage 3: Strength development phase

Stage 4: Power Development phase

Stage 5: Returning to training phase

Stage 6: Returning to sport phase

Stage 7: Maintenance and prevention of re-injury

Exercise plan for the ACLD knee

In the early stages following your surgery, there may be some exercises you are advised
to complete daily or even multiple times daily, to accelerate your initial recovery. Beyond
this most exercises should be completed 3 times a week unless otherwise instructed.
The different types of exercise used in rehab are explained below.

Some 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. If there is an ‘a’ and ‘b’, this means you should complete
both exercises at the appropriate level.

Aerobic Exercise

Helps to maintain and develop cardiovascular fitness and aid in recovery. This also
reduces the likelihood of injury, as when you are fatigued, strength and control of
movement reduces. Good fitness will reduce fatigue during longer periods of exercise
and allow you to maintain performance levels, for example when participating in sport.

Strengthening Exercises

As discussed previously, it is very important to strengthen the muscles around the knee.
This will improve outcomes following ACLR surgery.

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.
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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. Following surgery there will be 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.

Plyometric exercises

Plyometric exercises when you spend a short time in contact with the ground, like
hopping. These exercises help with absorbing forces of movement safely and developing
speed and power, through improved coordination of your muscles and stiffness of
tendons. These exercises will be commenced later in rehabilitation.

Power exercises

Power exercises focus on moving explosively (maximum effort) with a low to moderate
resistance. This is important if you are returning to a sport that involves running, having
to move at speed or change direction rapidly. These exercises will be commenced later
in rehabilitation.

How do | know when it is safe to progress to the next level of exercise?

This depends on the type 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. However, for power or plyometric exercise
you should not feel that tired. Instead, progression depends on feeling confident with the
current level, and your ability to do the next level of exercise explosively (trying to move
as fast as you can).

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:

Together we care Y :




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.

1. 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
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. 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.

For ‘strengthening’ exercises 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) Description of Perceived Exertion
(Repetitions in Reserve — RIR)
10 Maximum effort

1 repetition remaining

2 repetitions remaining

3 repetitions remaining

4 - 6 repetitions remaining
Light effort

Little to no effort

NP>~ O

9
8
7
5
3
1

H

elms and Cronin et al 2016

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.
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2. 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:

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.

0 -3 = Safe exercise t i t
Zone
= T [ [ |

3. 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 recovery following ACL surgery’ 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.
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Exercise Plan

From stage 2 you will complete more structured sessions. Follow these guidelines for
planning each week (there are templates you can use at the back of this booklet:

e Choose your preferred form of aerobic exercise as a warm up

e Complete 1 exercise for each muscle group and balance group, or more if there
isan ‘a’ and ‘b’ in that section (if you are short on time, alternate between ‘a’ and
‘b’ exercise options each session, or complete whichever you have the
equipment/means for). Complete one level for that group (eg. Level 1/2/3).

o Complete for the reps/sets/frequency recommended in that stage

o Perform plyometric and power exercises at the beginning of your session, prior to
any demanding strengthening or aerobic exercise.

¢ Try not to complete strength, power or plyometric exercise on consecutive days

e Make sure you have at least one total rest day per week.

Stage 1: Acute recovery following ACL surgery

Targets for this stage of rehabilitation will be:
e Reduced swelling
e Restore most of your range of movement
¢ Normalise your walking pattern

Measures of the above will be conducted by your physiotherapist to ensure safe and
timely progression to the next stage of rehabilitation.

Timeframe Achieved (V)
4+ weeks post-surgery

Criteria

Less than 1 cm swelling

0-120 degrees knee range of movement

Normal walking pattern without crutches

Pain less than 3/10

You should meet all criteria to safely progress to the next stage

Reduce swelling:

* |ce
» Elevation
* Gentle movement
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Elevated Ankle Pump

Lie on your back, elevate your leg on a chair or surface, keeping the knee straight, and
gentle point and flex your foot, to help with blood flow, drainage and improving knee
extension.

i N £ N

Restore range of movement:

It is essential to optimise knee range of movement (ROM) following ACLR surgery. If
you have also had a meniscus repair or other repair concurrently, you may be
advised to not stretch beyond a certain range in the early stages. You will be
advised on this and in these scenarios may have a brace to stop excessive
movement. Restrictions may also apply to other exercises (eg. Strength) for a
period of time and your physio should advise you on modifications to these also.

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 Frequency: 3 times daily

-
- &

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.

Together we care G




. Heel hangs:
~ Inlying 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.

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 operated 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. If any associated surgery was performed,
such as a meniscus repair, this may mean you have a knee brace, or have to keep
weight off the leg in the early stages. Your doctor or physiotherapist should
advise you on your weight bearing status after your surgery.

Muscle activation exercises

It is important that we activate these muscles regularly, to reduce deconditioning in the
early stages of recovery. Complete the exercises below to help minimise this.

Reps: 5-10 Sets: 3 Frequency: 3 times daily.

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.
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Straight leg raise:

Start with your leg resting straight on the floor. Keep
your knee straight like in the above exercises, then try
and lift your leg off the floor Hold for 1-3 seconds, then
slowly lower back to the floor.

Gentle hamstring stretch:

Lying on your back, hug your knee up to your chest
gently and slowly extend the knee until you feel a stretch
in the back of the thigh. Hold for 20-30 seconds and
repeat 3-5 times.

From 2 weeks

Single hamstring curl (+/- =
weight from 4 weeks):
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.

Keep your other leg strong

We can minimise loss of strength in both legs by continuing to exercise the healthy limb
hard. Try and do 2 sets of each of these, near to absolute fatigue (can’t do any more
repetitions) or 8 on the RPE scale, twice a week on your uninjured limb only. Please
seek further guidance if you have an injury on both legs, or they took the graft
from the opposite leg for the surgery before attempting this section

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.
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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. The further away your feet are from
your bottom, the harder your hamstrings will work.
= You can progress this by having your heels on a

step with knees partially bent.

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. To protect your other leg, hold onto
support with a hand whilst completing
this exercise.

Stage 2: Movement control and conditioning phase
Targets for this stage of rehabilitation will be:

Eliminate any residual swelling
Restore full range of movement
Restore basic balance

Restore normal movement patterns
Create a base of strength

Develop aerobic capacity

Measures of the above will be conducted by your physiotherapist to ensure safe and
timely progression to the next stage of rehabilitation. Some restrictions for concurrent
repairs may still apply to exercises in this section so ensure you have received
advice on this.
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Timeframe Achieved (V)
12+ weeks post-surgery

Criteria

Less than 1 cm swelling

90% full range of movement

Tolerate 30 minutes aerobic exercise

Single leg balance 30 seconds

Perform squat and step up with good technique unsupported
You should meet all criteria to safely progress to the next stage

Stretches

Time 30 seconds; Sets: 3-5;

Recovery: 10-20 seconds

Frequency: 1-2 times daily

Continue to complete knee hangs until you restore full extension of your knee.
Assisted knee flexion

Whilst sitting or lying, use your hands or a towel to pull your foot towards your bottom,
bending the knee as much as tolerated. Hold the position, and then relax.

Aerobic Exercise

Static bike or cross trainer: 5 — 30 minutes moderate intensity. This should be
completed after strength and balance exercises, or on a separate day.

Strengthening Exercises

Reps: 8 - 12; Sets: 2 -3;
Recovery: 1 -2 minutes between sets
Frequency: 3-4 times a week
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Quadriceps

Level 1a
Wall squat:
Stand with a gym ball or football between the wall and your lower
back, with your feet directly under you or slightly in front. Complete
. asquat, rolling the ball down the wall. Push back up part way, not
~ fully extending the knees, then repeat.

Level 1b

Isometric knee extension at 90°:

Sitting with a ball between your ankle and the wall, push into the
ball. Hold for 5 seconds, then relax. Your knee should not move
from a right angle.

Level 2a

Squat:

Stand with your feet about hip width apart. Slowly squat down until
your thighs are approximately parallel with the floor, then return to
the starting position. You can progress by adding weight to the
movement (eg. Dumbells, backpack, barbell)

Level 2b

Step up:

Stand with one foot on a step. Push yourself up onto the step, trying
not to use the foot on the floor to help. Slowly lower the same leg
back down to the ground. Only hold on for balance if you need to.

Progression - side step up:

Complete the above exercise, standing side onto the step so your
feet are parallel on the ground and step. Allow enough space to
bring the bottom leg onto the step, and back down again.
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Level 2¢

Knee extension 90-45°:

Sitting with a band wrapped around your
ankle, fixed on the back of a chair. Extend
your knee against the resistance only 1/3 of
the way. Hold for 5 seconds, then lower. If
your other knee is at 90°, then the heel of
the lifting foot should not appear to pass
the toes of the opposite foot.

Optional - Leg press 90-45°:

With one foot in the centre of the foot in line
with the same knee and hip, with the other leg
out of the way, push through the leg to
straighten the knee half way. Slowly return to
the starting position.

Hamstrings

Level 1a

Bridge +/- step:

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
progress this by having your heels on a step with knees partially bent.

Progression - Single leg bridge +/- weight:

Lift up 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. The
further away your feet are from your bottom, the harder
your hamstrings will work. You can progress this by having
your heels on a step with knees partially bent.
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Level 1b

Gym ball leg curl:

Lying on your back with your heels on a gym ball, lift your
hips just off the floor and slowly pull the ball towards you
with your heels, then control it away again. If this is
challenging either lower your hips between each rep or only
'~ raise your hips when pushing the ball back away.

Progression - single leg:

Do the same as above, but

with one leg held in the air. If
this is too challenging, only

~ raise the leg when pushing the

| ball away.

Gluteal and adductor Muscles

Level 1a:

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 1b

Hip adduction in side lying:

Lying on your side with the top leg bent forwards, lift the
bottom leg off the floor straight, then slowly lower back to
the floor.
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Level 2a

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.

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 2b

Side step with leg drag:

Take a step to the side and drop into a half
squat. Shift your weight onto the stepping leg
and slowly drag the other leg towards you,
keeping it straight, until your feet are close

— together and you are upright. Repeat the

- other way.

Gastrocnemii (Calf muscles)

Level 1

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 2a
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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.

Level 2b

Weighted seated heel raise:

Sitting on a bench with the balls of your feet on a step or
book, put a weight on your knee and raise up onto your
toes. Hold for 3 seconds then lower.

Balance and Proprioceptive Exercises
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, or by slowly
looking left to right, up and down.

Stage 3: Strength development phase

Targets for this stage of rehabilitation will be:

Restore most of your leg strength

Restore high level balance

Progress aerobic capacity

Commence running or similar impact exercise (if required) without an increase in
swelling or pain.

Measures of the above will be conducted by your physiotherapist to ensure safe and
timely progression to the next stage of rehabilitation. Some restrictions for concurrent
repairs may still apply to exercises in this section so ensure you have received
advice on this.
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Timeframe Achieved (V)
4.5+ months post-surgery

Criteria

No swelling increase after exercise

Full knee extension and 95% flexion

Single leg sit-to-stand to 90 degrees x10 unsupported (85% other
side)

Single leg hamstring bridge x20 (85% other side)

Single leg heel raise x20 (85% other side)

Side bridge 30 seconds (85% other side)

Single leg balance 43 seconds (85% other side)

Single leg balance eyes closed 9 seconds (85% other side)

You should meet all criteria to safely progress to the next stage

Exercise Class

The Advanced Lower Limb Class incorporates various aspects of rehab you need to
complete in one 30-45 minute session. You can complete this 1-2 times a week. It is not
comprehensive so you will still need to complete exercises from this book that are not
included in the class separately. At this stage, only complete level 1 exercises, as these
are lower impact. Use the QR code to access the class or speak to your physiotherapist
about booking into the live sessions.

Stretches

Time 30 seconds; Sets: 3-5;
Recovery: 10-20 seconds
Frequency: 1-2 times daily
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Kneeling flexion

Continue to the stretches from the last stage until you
have over 95% flexibility. Once you do, kneel on a soft
surface, and slowly sit back on your heels until you
feel a stretch. Hold, and relax.

Aerobic Exercise

Gentle treadmill running can be introduced under the guidance of your therapist. Refer to
the ‘Return to running’ section for more information on how to safely progress and plan
your running in rehab. Safety of returning to running must be assessed before
commencement. Do not run on uneven surfaces to begin with, or with poor grip.

Low impact exercises such as the static bike can now be used with increased intensity

for example interval training (periods of high and lower effort e.g. Ina 1:1/2 / 3-minute
ratio) to increase your fitness.

Strengthening Exercises
Reps: 6-8; Sets: 2-4;

Recovery: 2-3 minutes between sets
Frequency: 2-3 times a week

Quadriceps

Level 1

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.
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Progression - Bulgarian split squat +/- 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.

Level 2a

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
age then stand up using only your affected leg. You can
use a weight to make this exercise harder. Try not to
use your arms, unless you need them for balance
initially. Cross them over your shoulders if this helps.

Level 2b

Knee extension:

With cable, machine or band, in sitting extend your
knee for 2 seconds, hold for 2 seconds, and lower for
2 seconds. Repeat. Focus on good control of
movement. Go for a lower resistance and higher
repetitions for this exercise.

Optional - Leg press:

¥ With one foot in the centre of the foot plate, in

1.4 line with the same knee and hip, push through

L the leg to straighten the knee. Do not lock the
knee out, keep it soft. Slowly return to the starting
position.
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Hamstrings

Level 1a

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.

Progression: Romanian single leg deadlift:
== Start in the position above. As you lower the

b \eight, extend the unaffected leg back keeping it
¥ in line with your spine. (If you struggle with the

d raise leg, just let the foot rest lightly on the floor
behing the other leg, as in the first picture) Slowly
return to the starting position. This can be made
harder by increasing the weight you use.

Level 1b

Gym ball leg curl with hips extended:

Lying on your back with your heels on a gym ball, lift your hips just off the floor and
slowly pull the ball towards you with your heels, keeping your hips extended so you form
a high bridge position, then control it away again. If this is challenging either lower your
hips between each rep or only raise your hips when pushing the ball back away.

Together we care Y :




Progression - single leg:

Do the same as above, but with one leg held
in the air. If this is too challenging, only raise
the leg when pushing the ball away.

Alternative — Leg curl machine:

Sitting on the leg curl machine, with one leg on the
pads, flex that knee slowly without using
momentum so it is at least to a right angle. Hold
then slowly return to the starting position. If you are
struggle to progress the weight on a single leg, then
use both legs to flex, then remove one leg to slowly
control back to the starting position.

Gluteal and adductor Muscles

Level 1a

Step up to high knee +/- weight:

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. You can hold a weight, or load a rucksack with
weight to make if more challenging.

Level 1b

Side plank +/- leg lift:

Lying on your side, come up onto your elbow so your
bodly is straight from head to toe. Either hold for 30-60 *
seconds, or raise and lower the top leg slowly.
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Level 1¢c

| Copenhagen:

Lying on your side, place your lower leg under a bench and
your top knee on the bench. Raise up so that you are a

g straight line from your head to your top knee. Slowly raise the
lower leg up and down off the floor. If this is too hard, do it
with a bent bottom knee, or hold the starting position for 30-
60 seconds.

Gastrocnemii (Calf muscles)
Level 1a

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.

) Level 1b

; Weighted seated heel raise:

Swt. . Sitting on a bench with the balls of your feet on a step or book,
put a weight on your knee and raise up onto your toes. Hold for
3 seconds then lower. (pictured is a smith machine with some
padding for the bar resting on the knee)
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Balance and Proprioceptive Exercises
Level 1a

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 long as possible. Aim for 60 seconds for 3 sets. You
can make this exercise harder by doing mini squats and/or throwing a ball
against a wall and catching it whilst standing on your affected leg on an
uneven surface.

Level 1b:

»

Star drill:

Mark a star with some tape on the floor or imagine the 8 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.

Plyometric exercise

Commencement of these should be under the guidance of your physiotherapist. These
should be completed before any aerobic or strength exercise on that day.

Time: 15-30 seconds Sets: 3-5;
Recovery: 1-2 minutes between sets
Frequency: 2 times a week
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Level 1

Rudiment Hops:

On the balls of your feet, bounce up and down on the
spot lightly, without your heels touching the ground,
ideally barefoot.

Progression — multidirection hops:
As above, but moving in a direction, forwards,
sideways, or back and forth on the spot

Level 2
Single leg hops:
As above, on the spot but on one leg, then repeat on the other

Progression — Multidirection single leg hops:
As above, adding in movement in different directions

Stage 4: Power Development Phase

Targets for this stage of rehabilitation will be:

Improve to 85%+ leg strength

Achieve 85% leg power

Restore high level dynamic balance

Continue to progress aerobic capacity

Increase control of higher impact movements such as jumping and landing.
Measures of the above will be conducted by your physiotherapist to ensure safe and
timely progression to the next stage of rehabilitation.

Timeframe Achieved (V)
6+ months post-surgery

Criteria

No swelling, unaffected by exercise

Full knee range of movement

Hamstring and quadricep strength 85%+ on repetition maximum tests
No evidence of other muscle weakness in rehab (calves/glutes/core)
Good balance and leg alignmnet during single leg balance on uneven
surface

Able to jump and land on one leg with good balance and leg alignment
Tolerate 25 minutes high intensity exercise

You should meet all criteria to safely progress to the next stage

Together we care Y :




Exercise Class

The Advanced Lower Limb Class incorporates various aspects of rehab you need to
complete in one 30-45 minute session. You can complete this 1-2 times a week. It is not
comprehensive so you will still need to complete exercises from this book that are not
included in the class separately. At this stage you can complete levels 2 and 3 in the
class. Use the QR code to access the class, or speak to your physiotherapist about
booking into the live sessions.

Stretches

Time 30 seconds; Sets: 3-5;
Recovery: 10-20 seconds
Frequency: 1-2 times daily

Continue to the stretches from the last stage until you have restored your flexibility.

Aerobic Exercise

The same aerobic exercise can continue
Higher running speeds may be introduced at this stage. Refer to the ‘return to running’
section at the end of this booklet.

Strengthening Exercises
It will be beneficial to continue strengthening exercises from ‘mid stage’ on a less regular

basis (eg. 1-2 times a week) to allow time for new aspects of rehabilitation
(running/plyometrics/power)
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Power Exercise

These should be completed on a separate day to any strength training.

Reps: 3-5; Sets: 3-4;
Recovery: 2+ minutes between sets
Frequency: 1-2 times a week

Level 1a

Squat/leg press:

Complete a squat or leg press movement, but with less resistance (50%). Control the
movement down slowly, then push back up as hard as you can. Repeat

Level 1b

Backward lunge with high knee +/-weight:

Standing upright, step backwards into a lunge. As you
come back up, Push through the front leg to and drive the
other knee in front of you fast, at the same time. Slowly
lower back down. Repeat.

Level 2a

Jump squat +/- weight:

Standing with feet hip width apart, lower down into a squat
position, then push upwards to jump, and land softly. Stand
up, and repeat. Start small, and gradually become more
explosive, jumping higher as power and confidence improve.

Progression — multidirection jump
As above, but jump in a direction forwards, or laterally, a
small distance. Land with control and repeat.

Level 2b

Backward lunge into one leg jump:

Standing upright, step backwards into a lunge. As you come
back up, push through the front leg, driving the other knee in
front of you explosively, so that you jump a small height,
landing back on the same foot, controlling yourself back to
the floor. Repeat.
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Balance and Proprioceptive Exercises

Level 1

Hop and land:

Standing on one leg, hop and land on one leg, maintaining your
balance. You can vary this by hopping to land on your same leg
or the opposite leg. Repeat for 3 sets of 5-10.

Progression - Multidirection hop and land:

Standing on one leg, hop in one direction (forwards, laterally,
diagonally) and land on one leg, maintaining your balance. You
can vary this by hopping to land on your same leg or the opposite
leg. Repeat by hopping another direction. You can make this
harder by slowly increasing how far you hop.

Plyometric exercise
These should be completed before any aerobic or strength exercise on that day.

Reps: 5-10; Sets: 2-4;
Recovery: 2+ minutes between sets
Frequency: 1-2 times a week

Level 1a

Pogo jumps:

On the balls of your feet hop up and down as high as
possible with control. You can use your arms for extra
momentum. Reps 5-10. Sets 3-4. Rest 2-3 minutes.

Level 1b

Single leg pogo jumps:

As above, but on one foot. Reps 5-10. Sets 2-3. Rest 2-3
minutes
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Stage 5: Return to training phase
Targets for this stage of rehabilitation will be:

Commence 6 months+ post-surgery

maintain to 90%+ leg strength

maintain 90%+ leg power

maintain high level dynamic balance

Develop specific fitness for your sport to minimise fatigue when resuming normal
training/competition.

e Establish good movement control specific to your sporting demands

e Develop the agility required for your sport.

Measures of the above will be conducted by your physiotherapist to ensure safe and
timely progression to the next stage of rehabilitation.

Timeframe Achieved ()
9 months+ post-surgery
Criteria
No swelling, unaffected by exercise
Full knee range of movement
Hamstring and quadricep strength 85%+ on repetition maximum tests
No evidence of other muscle weakness in rehab (calves/glutes/core)
o 85%+ distance on hop tests
o Single hop for distance
o Triple hop forward
o Triple crossover hop
o Other hop tests that are sports specific i.e. vertical
jumps/agility
e Single leg sit to stand (90 degree knee flexion) x22
Tolerate 25 minutes high intensity exercise
You should meet all criteria to safely progress to the next stage

There is no specific program for this stage, as rehabilitation will be tailored by your
physiotherapist to your more individual goals.

If your goal is lower impact such as running, cycling or gym-based exercise, this stage
may be shorter and the focus may be on providing advice for a graded return to
unrestricted exercise.
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If your goal is return to competitive sport that involves sprinting and cutting movements
this phase will take longer and be focused on preparing you for the specific demands of
your sport. You will complete exercises such as agility drills, fitness development, and
resume aspects of your normal training.

Please refer to the ‘return to running’ section at the end of this booklet for guidance on
how to progress up to managing the sprinting required for your sport or goals.

Stage 6: Return to sport phase
Targets for this stage of rehabilitation will be:

Commence 1 year+ post-surgery

maintain to 90%+ leg strength

maintain 90%+ leg power

maintain high level dynamic balance

Demonstrate specific fitness and skills required for the demands of a
competition/game.

Measures of the above will be conducted by your physiotherapist to ensure safe and
timely progression to the next stage of rehabilitation.

Timeframe Achieved (V)
12+ months post-surgery
Criteria
Maintain ‘return to training phase’ criteria
Hamstring and quadricep strength 90%+ on repetition maximum tests
Complete hop tests to 90%+ of other side
Complete hop tests to 90%+ of other side under fatigue (post 20
minutes+ moderate-high intensity exercise)
Have resumed normal training without any knee complaints (swelling,
pain increase, stiffness)
Pass self-reported outcome measures:

¢ International Knee Documentation Committee (IKDC)

e ACL-RSI (Return to Sport after injury scale)
You should meet all criteria for maximum chance of successful return to your sport

You will be advised when you can return to sport by your physiotherapist, once you have
passed all necessary tests to maximise your likelihood of successful return. This will
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include a number of standard tests that are regularly used to assess a person’s physical
ability following ACL surgery.

Your physiotherapist will provide guidance on how to safely return to full training with
your club or team and playing competitive matches or games. This is important, as your
fitness will still be returning, and higher fatigue levels during sport can increase injury
risk.

Remember, your ACL continues to get stronger 1-2 years after surgery, so being patient
at this stage is vital, and waiting until 1 year makes the most significant difference. There
may be an exception to the recommended 12 month wait if your sport or exercise is
deemed lower risk (for example recreational running, cycling or gym based exercise);
please discuss this with your therapist.

Stage 7: Maintenance and prevention of re-injury

You have successfully returned to your sport or exercise goal. Well done! It is important
to recognise at this stage that completion of the previous stages does not guarantee
injury protection, and you will still be at higher risk than pre-injury. Unless your club or
team do this already, it is beneficial to continue to complete some of the rehabilitation
exercises 1-2 times a week to reduce the risk of re-injury or secondary injury (injury to
another body part). This is especially important for higher risk sports such as football, but
would be beneficial for everyone. Some of the key exercises you should use are listed
below:

Multidirection single leg hops:
Standing on one leg, hop up and down, moving forwards, backwards, and side to side.

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.

Multidirection hop and land:

Standing on one leg. Hop in a one direction and land on one leg, maintaining your
balance. You can vary this by hopping to land on your same leg or the opposite leg.
Repeat by hopping another direction (left/right/forward/back/diagonally). You can make
this harder by slowly increasing how far you hop.
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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.

Side plank +/- leg lift:
Lying on your side, come up onto your elbow so your body is straight from head to toe.
Either hold for 30-60 seconds, or raise and lower the top leg slowly.

Copenhagen:

Lying on your side, place your lower leg under a bench and your top knee on the bench.
Raise up so that you are a straight line from your head to your top knee. Slowly raise the
lower leg up and down off the floor. If this is too hard, do it with a bent bottom knee, or
hold the starting position for 30-60 seconds.

For sprinting sports - Nordic hamstring curl:

Kneeling on something soft, fix your ankles under something immovable. Keeping your
body relatively straight from head to knees, lower yourself forwards as slowly as you
can. When you can no longer hold yourself up, be ready with your arms to catch your
fall. You may want to have something soft to land on initially. Reps: 4-8, sets 2-3,
recovery 2-3 minutes, Frequency 1-2 times a week.

For sprinting sports - Fast straight line running:

Ensure you are on a flat, straight surface with good grip. Accelerate hard. Aim to hit a
consistent speed/effort of above 85% or your maximum effort. Distance: 30-50metres.
Sets: 5-8. Rest 2-4 minutes. (You should have completed all the ‘return to running’
section by this stage.)
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Return to Running

This section lays out criteria for return and safe increase in your running volume and
speed for those whom running is a necessary or desired part of their goals. Sections
here will correspond to stages in rehab. Generally running should be completed first on
any exercise days, and not on consecutive days, to allow adequate recovery.

Strength development phase
At this stage running can be commenced, if the below criteria have been met. Initial
return to running should be discussed with your physiotherapist.

Return to running criteria Achieved (V)
3+ months post-surgery

Less than 2/10 pain

No swelling and no increase after exercise

Full knee extension and 95% flexion

Single leg squat x10 unsupported without knee ‘dropping inwards’
Single leg hamstring bridge x20

Single leg heel raise x20

Side bridge 30 seconds

Single leg balance 30 seconds

Run on the spot x100 steps with good control.

Tolerate 30 minutes of moderate intensity aerobic exercise

You should meet all criteria to safely and slowly commence gentle running

You can use this as a guide for your initial running plan. Aim to complete this 1-3 times a
week. This would be at 30-40% of your maximum speed.

Week Warm up Time running | Time walking | Sets Total time

1 5 minutes 60 seconds | 90 seconds |8 25 minutes
walking

2 5 minutes 90 seconds | 2 minutes 6 26 minutes
walking

3 5 minutes 2 minutes 2 minutes 5 25 minutes
walking

4 5 minutes 3 minutes 90 seconds |4 23 minutes
walking

5 5 minutes 5 minutes 2.5minutes |3 27.5 minutes
walking

6 5 minutes 5 minutes 60 seconds |4 29 minutes
walking

6+ 5 minutes 10-25 0 1 15-30
walking minutes minutes
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Power Development Phase part 1

Criteria Achieved (V)
Completed the prior phase (strength development)

Complete the following program with a 1:3 work/rest ratio, at 50% of maximum
pace/effort. If you do not have distance measurements a metre is approximately one
large step. Step out the distance to be run and put down a marker each end.

Week Warm up runs | | |
1 5 minutes 20mx3, 40mx2, 55mx2, 70mx2, 90mx1, 70mx2, 55mx2,
jogging+/- 40x2, 20mx3
2 running drills | 20mx4, 40mx3, 55mx2, 70mx2, 90mx1, 70mx2, 55mx2,
or specific 40x3, 20mx4
3 prescribed 20mx3, 40mx4, 55mx2, 70mx2, 90mx1, 70mx2, 55mx2,
exercises 40x4, 20mx3
4 20mx3, 40mx4, 55mx2, 70mx2, 90mx2, 70mx1, 55mx2,
40x4, 20mx3

Optional extra strengthening exercises for running strength

Nordic hamstring curl:

Kneeling on something soft, fix your ankles under something immovable. Keeping your
body relatively straight from head to knees, lower yourself forwards as slowly as you
can. When you can no longer hold yourself up, be ready with your arms to catch your
fall. You may want to have something soft to land on initially. Reps: 4-8, sets 2-3,
recovery 2-3 minutes.
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Power Development Phase part 2

Criteria Achieved (V)
Completed the prior phase (strength development)

Complete the following program with a 1:5 work/rest ratio, at 75% of maximum
pace/effort. The total distance shortens each session and you should be able to run

faster.

Week Warm up runs | | |

1 5 minutes 20mx3, 40mx2, 55mx2, 70mx1, 90mx1, 70mx1, 55mx2,
jogging+/- 40m2x, 20mx3

2 running drills | 20mx3, 40mx2, 55mx1, 70mx1, 90mx1, 70mx1, 55mx1,
or specific 40mx2, 20mx3

3 prescribed 20mx2, 40mx2, 55mx1, 70mx1, 90mx1, 70mx1, 55mx1,
exercises 40mx2, 20mx2

4 20mx2, 40mx2, 55mx2, 70mx1, 55mx2, 40mx2, 20mx?2

Return to Training Phase

Criteria Achieved (V)
Completed the power development phase
90% strength of lower limb muscles.

Complete the following program with a 1:7 work/rest ratio, at 90-100% of maximum
pace/effort. The total distance shortens each session and you should be able to run
faster. It is beneficial to continue to do the final phase of this section until it is a part of
your normal training for your sport.

Week Warm up runs | | |

1 5 minutes 20mx6, 40mx2, 55mx1, 40mx2, 20mx6, 10mx3

2 jogging+/- 10mx3, 20mx4, 40mx2, 55mx1, 40mx2, 30mx1, 20mx4,
running drills | 10mx2

3 or specific 10mx3, 20mx3, 30mx2, 40mx2, 55mx1, 30mx2, 20mx3,
prescribed 10mx3

4 exercises 10mx2, 20mx3, 30mx2, 40mx1, 55mx1, 40mx1, 30mx2,

20mx3, 10mx2
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Templates to be used to help plan and record your rehab

Day

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Exercise
type 1

Exercise
type 2

Exercise
type 3

Day

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Exercise
type 1

Exercise
type 2

Exercise
type 3
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Date: Date:
Cardiovascular | Exercise | Time | RPE Exercise | Time | RPE
Type Type

Aerobic

Exercise type | Exercise | Reps | Sets | Weight | RPE | Exercise | Reps | Sets | Weight | RPE
Chosen Chosen
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Questionnaires

IKDC Subjective Knee Evaluation Form

This survey asks for your view about your knee after an ACL Reconstruction surgery.
This information will help us keep track of how you feel about your knee and how well
you are able to do your usual activities.

ACL-RSI (Return to Sport after Injury Scale)
This survey helps us to measure your readiness to return to sport after an ACL

reconstruction surgery.
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What do | do if | am struggling?

In the early stages of following this booklet, you will likely have appointments booked
with your physiotherapist. When you are out of the early stages you may agree to work
on a phase in the booklet until you have achieved the goals, to then book in a follow-up
appointment. If you do not progress as expected with the advice and exercises explained
in this booklet or you have any other concerns, then book an appointment to speak with
your physiotherapist.

If you are currently not under the care of one of our physiotherapists, then please contact
us on 01784 884484 for Ashford, 01932 722711 for Woking, or email
asp-tr.ashfordphysioappointments@nhs.net or
asp-tr.wokingphysioappointments@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
asp-tr.patient.advice@nhs.net. If you remain concerned, the team can also advise upon how to make
a formal complaint.

Author: Becky Marrill Department: Physiotherapy
Version: 2 Published: July 2025 Review: July 2027
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Interpreter

We can provide interpreters for a variety of languages, information in
larger print or other formats (e.g. audio) - please call us on 01932 723553.

You can use Text Relay to turn telephone communications into text.
Use the Relay UK app on your phone, tablet or PC.
You can also use Relay UK via Minicom or Uniphone.
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Jezeli chcemy, aby te informacje w innym jezyku, prosze zadzwoni¢ 01932 723553

Ashford Hospital St. Peter’s Hospital
London Road Guildford Road
Ashford, Middlesex Chertsey, Surrey
TW15 3AA KT16 OPZ.
Tel: 01784 884488 Tel: 01932 872000
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