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The Knee

The Knee joint is a complex weight
bearing joint that relies on the interplay
of ligaments and muscles to provide
stability. The Anterior Cruciate
Ligament (ACL) is one of the most
important and commonly injured
ligaments within the knee. The ACL
restricts the tibia (lower leg long bone)
moving forward on the femur (thigh
bone) and rotating.
An ACL rupture (completely torn
ligament) is likely to cause instability as
the restraining mechanism to
movement will have been significantly
damaged. This can cause problems with
even the most basic activities of daily
living (washing, dressing, stairs and
walking).

Patient Information Leaflet

•	Re-rupturing the ligament. The new ligament (graft) requires time to heal before it is
put under significant stress. The graft is at its weakest at approximately 6 weeks postsurgery. We believe after this time it develops a blood supply and continues to
strengthen. The graft will not be fully healed until around 9 months post-surgery.

Complications

During the first 6 weeks following ACL reconstruction surgery you may experience:
• Anterior knee pain due to muscle weakness and poor knee control.
•	You may also experience numbness around the surgical scars and into the shin
(tibia).
•	Effusion/Swelling is very common after surgery. The operated leg should be rested
and elevated as much as possible to reduce swelling. An ice pack wrapped in a damp
towel placed over the swelling for 20 minutes every two hours will also aid swelling
reduction.

First two weeks after ACL reconstruction

The following is a guide to the progress we would expect following ACL
reconstruction surgery.

ACL injuries may not occur in isolation
with other structures in the knee also being damaged commonly the Medial Collateral
Ligament (MCL), Medial Meniscus (Cartilage) and the articular surfaces.

For the first two weeks it is important that you rest avoiding lots of walking or
standing. Excess swelling and pain in the knee suggests you have done too much and so
need to rest the leg further. Keep your leg elevated when sitting and use ice as
previously outlined where possible.

Typically, injury occurs in a non-contact twisting movement often during sporting
activities. The aim of ACL reconstruction surgery is to restore the directional stability
of the knee therefore improving function.

The majority of patients having ACL reconstruction surgery will not require a knee
brace post operatively.

Surgical Risks

PRIMARY GOALS
At two weeks post ACL reconstruction surgery you will:
• be able to fully straighten (extend) your knee
• bend (flex) your knee to 90˚
• walk short distances without crutches

All operations involve an element of risk. Those involved in ACL reconstruction will be
discussed with you by your Consultant or a member of their team and include:
• Infection in the knee joint or surrounding tissue.
•	A blood clot that can occur in the leg called a deep vein thrombosis (DVT).
Medication will be prescribed as appropriate.
• Haemarthrosis - bleeding into the knee joint.
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Wound
Following surgery dressings are applied to the surgical wound and then overdressed
with a padded bandage. Please remove the padded bandage after 2 days but leave the
dressings. Keep the wound clean and dry until the stitches are removed by either your
practice nurse or when you return to clinic after 10-14 days.
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You must contact your GP, Minor Injuries Unit (MIU) or Emergency Department
promptly if your knee or lower leg:
• becomes red and hot
• you experience a severe increase in pain
• you have a significant increase in swelling
• you feel unwell and/or develop a temperature
Walking
You are able to take as much weight through your operated leg as pain allows (unless
otherwise advised by your Consultant/Physiotherapist). You will be given elbow
crutches or similar walking aids as required. Use these for the first two weeks or longer
if your knee feels weak or you lack confidence.
Returning to work
This depends on the type of work you do. If your job is office based and sedentary, you
may be able to return to work at around 4-6 weeks. If you have a physical job,
commence at around 2-3 months. Heavy work that involves lifting squatting or plenty
of walking aim to return at around 4 months.
It is important that you discuss returning to work with your Consultant or
Physiotherapist.
Driving
The advice from the Driver and Vehicle Licensing Agency, DVLA is when you as a
driver are “safe to return to driving”. This must also be judged on how competent you
feel. You must also advise your insurance company of the surgery.
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Rehabilitation

Rehabilitation is vital to ensure good functional outcome following ACL
reconstruction. Immediately following surgery you will be transferred back to the ward
to recover from the anaesthetic.
A Physiotherapist will see you prior your discharge home to give advice and teach
exercises. You will be taught how to walk with elbow crutches and safely negotiate
the stairs if required and importantly how to safely move your operated leg when
transferring.
The initial rehabilitation goals are to minimise swelling and regain the majority of knee
movement. At this stage all exercises should be performed with the foot in contact with
a surface (floor/bed) to protect the graft from undue stress. A Physiotherapist will
guide you through the on-going rehabilitation process as you regain strength and
knee control.
IMPORTANT
Do not exercise the knee on the operated leg when the foot is not in contact with a
surface (floor/bed) until you are advised otherwise. This includes moving the leg
during everyday activities. When transferring from lying or sitting the operated
leg must be supported when lifting as this reduces stress on the new graft as
pictured below.

All pictures in this leaflet
demonstrate technique for right
knee ACL reconstruction.
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Alternatively let your knee gently bend
over the edge of the bed supported under
the foot by your good leg.

Resting in Extension
To ensure that you achieve and maintain a fully extended knee it is important that you
spend time with your knee out straight throughout the day as pictured below. Allow
your knee to hang into full extension for 5 minutes every hour.

Aim for 90 degrees at 6 weeks.

Rest your knee on a pillow/cushion as comfortable when not exercising and always
remember to perform stretches gently and slowly.

Static Quadriceps contractions
Lying or sitting with your knee straight
Pull up your toes and push the knee into the bed (as pictured below for the right knee).
Heel Slides
Sitting or lying on your back, slide your heel up towards your bottom (place a tray
underneath the foot if needed). You can also wrap a towel around your foot to assist
the movement.

Repeat exercise 10 times 6 times a day (10 X 6 = 60 reps)

Repeat exercise 10 times 6 times a day (10 X 6 = 60 reps)

Ensure your foot is in contact with the surface at all times. Try and increase the bend
each time you do the exercise.
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Stair Technique

Going up:
Get close to the step with your crutches.
Step up with non-operated (GOOD) leg first.
Followed by operated (BAD) leg then bring the crutches up
onto the same step.
Repeat all the way to the top.
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The information within this leaflet guides you through the initial six weeks following
ACL reconstruction surgery.
You will normally be followed up by one of the Orthopaedic Consultant’s team at
10 days and six weeks post ACL reconstruction. You are usually discharged from
the Orthopaedic team at this appointment and your care handed over to the
Physiotherapy team at your local facility.
You will be guided through the rehabilitation process by the Physiotherapy team to
reach your own personal goals.
Every patient is different however as a rough guide you can expect to achieve
normal quadriceps contraction, full knee extension and 90° knee flexion at
six weeks post ACL reconstruction.

Coming down:
Get close to the edge of the step
Place crutches in the middle of the step you are moving to.
Step down with the operated (BAD) leg followed by nonoperated (GOOD) leg.

Running and Swimming at three months,
Direction change exercise at six months,
Return to sport at nine months.

For further information including rehabilitation exercises please visit the
Physiotherapy website at:
http://www.plymouthhospitals.nhs.uk/ourservices/clinicaldepartments/
physiotherapy/Pages/Home.aspx

Repeat all the way to the bottom.

So, when going up the stairs always lead with your good (non-operated)
leg and coming down always lead with your bad (operated) leg.
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GLOSSARY
Anterior Cruciate Ligament (ACL) - One of the most important ligaments
within the knee. Restricts the tibia moving forward on the femur also prevents rotation.
Anterior knee pain – Pain felt at the front of the knee often around the knee cap.
Articular surfaces – Cartilage covered surfaces within the knee joint where
movement occurs
ACL rupture – Complete Anterior Cruciate ligament tear
DVT – Deep Vein Thrombosis. Blood clot
Effusion - Knee effusion or swelling of the knee (colloquially known as water on the
knee) occurs when excess fluid accumulates in or around the knee joint
Emergency Department – Medical treatment center specializing in acute care
Extend/extended – see extension
Extension – Straightening the knee
Femur – Thigh bone
Flex – see flexion
Flexion – Bending the knee
Functional outcome – Return to hobbies and sports
GP – General Practitioner. Family Doctor.
Haemarthrosis – Internal bleeding that accumulates in the knee joint.
Medial collateral ligament (MCL) – Strong ligament located on the inner side
of the knee
Medial Meniscus (Cartilage) – Separates the femur from tibia providing shock
absorption and reduces friction to allow smooth joint movement.
MIU – Minor Injuries Unit – Small Emergency Department where less severe
injuries are assessed and treated.
Quadriceps – A group of four muscles on the front of the thigh that extend the knee
Rotating – turning in and out
Shin - Tibia
Swelling – see effusion
Tibia – Shin bone or lower leg bone.
Transferring – Moving from one position to another e.g. getting out of bed.
The following guidelines are for your Physiotherapist to assist in the on-going
management of your rehabilitation.
12
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ACL REHABILITATION
Guide for Therapists
Foreword
There are no specific national guidelines for rehabilitating Patients following
ACL reconstruction. The goals are guidelines and may vary online and between
Consultant Surgeons. The following information is designed to offer advice in the
on-going rehabilitation process. Further information can be viewed online via the
Physiotherapy website:
http://www.plymouthhospitals.nhs.uk/ourservices/clinicaldepartments/
physiotherapy/Pages/Home.aspx
Returning to work and sport
This is a guideline as to how soon patients can return to particular activities.
Work
To be agreed with Consultant
Light work- such as an office job
Medium- physical job
Heavy- manual job (Roofs and Ladders)
Suggest phased return for any manual job.

Return
4 - 6 weeks
2 - 3 months
4 months

Driving
DVLA guidelines state the patient must be safe and competent to return to driving. Are
they able to do an emergency stop?
Physical activity
To be agreed with Consultant or Physiotherapist
Sport
ACL class or supervised exercises
Swimming without flippers or aids
Start slow running
Light individual sports/non-competitive
without rotation
Twisting/pivoting activities
Contact/high performance including
impact and rotation (football, rugby, skiing)

Return
6 weeks
10 weeks
3 months
4 months
6 months
9-12 months
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Timescales are for guidance only. A Patients exact progress will vary depending on the
individual and at what stage they achieve the criteria of each rehabilitation phase.
Promote patience advising against returning to full activity too early as this may place
undue stress on the graft increasing the risk of graft failure.
Each phase of rehabilitation focuses on
Range of Movement/Stretching
Strengthening
Proprioception/Balance/Coordination
General mobility and Cardiovascular
Phases of Rehabilitation
Phase 1 (1-3 weeks)
Phase 2 (3-6 weeks)
Phase 3 (6-12 weeks)
Phase 4 (12-24 weeks)
Phase 5 (6 months onwards)
Return to sport
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Phase 1 Immediately Post-Operative(IPO) Rehabilitation
(1-3 weeks)
Goals
Ensure adequate pain control
Minimal swelling
Comfortable walking with crutches FWB
Aim to achieve full extension as soon as possible
Flexion as comfortable, should limit to 90 for the first 2 weeks.
Guidelines for IPO
Advise the use analgesia and anti-inflammatory medications as prescribed
Rest the knee with leg elevated as much as possible when not performing physiotherapy
exercises
Use crutches for the first 2 weeks
Ice knee if swelling not settling
Post-op precautions
No open chain quads activities (Quads extensions), i.e. straightening the knee with the
foot out of contact with a surface for 3 months
No running, twisting, pivoting, jumping or open chain resistance.
Range of Motion and Stretching Programme
• Gravity assisted knee flexion.
• Extension and Flexion stretches
• Rest in full extension, even if flexion is more comfortable.
• Static quads WB and NWB. Aim to achieve full quads active extension.
General Mobility
• Walking FWB with crutches, as pain allows
• Stairs with crutches

14

15

Anterior Cruciate Ligament

Patient Information Leaflet

Phase 2 Rehabilitation (weeks 3-6)

Phase 3 Rehabilitation (week 6-12)

Criteria to progress to Phase 2
Able to walk without elbow crutches
Able to walk upstairs unaided
Full knee extension

Whilst the graft is healing to the bone at this time, the graft itself may be at its weakest.
Therefore advise the patient to continue to take great care to avoid falls etc.
Regular Physiotherapy supervised rehab should be starting at this point. Ideally enrol
the patient in an ACL class.

Goals
Flexion to 90° or greater
Full extension

Criteria to progress to Phase 3
Full extension

Precautions
Continue as Phase 1.
Strengthening Programme
• Calf raises over a step
• Mini squats
• Forward and side step ups
• Bridging
Proprioceptive/Balance and Coordination Programme
• Bilateral leg, wobble board
• Single leg balance
General Mobility
• Static Bike. No resistance and high saddle position

Goals
Build up on leg strength
Improve balance and coordination
Guidelines
Pace increase in activity
If the patient does a sedentary job they may return to work (week4-8)
Precautions
At this stage their graft is at its weakest. Progress your activities gradually and continue
to avoid any twisting, running, pivoting, jumping and any open chain quads exercises.
ROM and Stretching Programme
As Phase 1. Think about introducing the following as needed
Runner’s calf stretch
Soleus stretch
Groin stretch
Hamstring stretch
Strengthening Programme
• Static Quads
• Calf raise’s over a step
• Squats
• Step ups forward and sideways
• Hamstrings
• Hamstrings in sitting
• Hamstrings in prone Add weights and resistance to progress
• Sit to stand
• Single-leg bridge
• Seated leg press with resistant band
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If you have access to gym equipment:
• Seated hamstring curl
• Leg press
• Multi-hip machine- adduction, flexion, abduction, extension
No open chain quads against resistance
Proprioceptive/Balance and Coordination Programme
• Single Leg Stands
• Line walking
General Mobility and Cardiovascular Programme
• Increase Resistance on Static bike
• Aqua jog/walk
Week 10
• Treadmill walk with incline
• Swim. No breast stroke or butterfly
• Rowing
• Stepper
• Cross Trainer
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Phase 4 Rehabilitation (week 12-24)
Criteria to progress on to Phase 4
Full ROM of the knee
Excellent unsupported single leg stand
Good strength
Goals
Build up power and aerobic capacity
Encourage functional retraining
Comfortable sitting on back of heels (week 16)
Able to jog 30 minutes (active patients only) by 24 weeks
Guideline
If the patient displays full ROM, good muscle control and no swelling, you may return
to light, uncompetitive sport (light aerobics)
Heavy manual jobs, they may return to work (approximately 4 months) as agreed with
the Consultant.
Precautions
No twisting/pivoting for 6 months
Strengthening Programme
• Deep squats with resistance as needed
• Single leg squats
• Eccentric Hamstrings
•	At 4 months the patient can start open chain quads if needed, such as kicking a
football. They must have full hamstring and quads control.
Proprioceptive/Balance and Coordination Programme
• Arabesque
• Lateral Lunge
• Lunges
• Resisted jog forward/back (Resisted Theraband round waist)
• Gym ball
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General Mobility and Cardiovascular Programme
Once there is adequate muscle strength, endurance and control, a paced running
programme can be established. Initially running in a straight line
progressing to running in a circle and finally figure of eight’s.
Pace increase in speed and distance.
When able to run for 30 minutes pain free, you can commence sprint drills if required.
Once they have been running successfully then introduce as desired and required stop
start running, shuttle runs, cutting and turning and downhill running.
DO NOT progress with running if experiencing pain, swelling or other symptoms.
Remember the programme is just a guideline and not everybody is expected to be at
this level.
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Phase 5 Rehabilitation (6 months onwards)
If the aim of their ACL reconstruction surgery was to restore directional stability
during activities of daily living, there is little point in taking rehab a lot further. If
however all is well at this stage and their aim is to return to high level activity then
sports specific training should begin at six months and continue for three months
aiming to return to sport between nine months and one year post operatively.
Criteria to progress on to Phase 5
Normal function during normal daily activities
Be able to sit comfortably back on heels
No problems with low risk activities (i.e. running, low impact aerobics)
Goals
Single leg hop 95% compared with non-operative leg
95% muscle power and endurance compared with non-operative leg
No pain or swelling
Return to sport
Guidelines
Return to sports specific training as agreed
Precautions
Avoid returning to full sport before ready
Strengthening Programme/Plyometric
• Box jumps (forward, back, sideways, increase speed and progress to one leg)
• Bounding
• Depth jumps (Increase height as control allows and progress to one leg)
• Hurdles (Increase height, length and progress to one leg)
Proprioceptive/Balance and Coordination Programme
• Using cones mark out circuits and perform agility drills
• Shuttle runs
• Modified T-Test (running agility and directional change rehab)
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General Mobility and Cardiovascular Programme
Progress as below
• Sports specific rehab- kicking and ball work
• Normal training
• Easy low grade match
• Return to full competition
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