· Before starting rehab rest and immobilization of the knee in 20° of flexion is suggested for 2 to 3 weeks to control pain 
· As soon as pain allows it, weight-bearing and mobilization (rehab) is recommended
· A brace can be used to stabilize the patella during rehab
                                                                                          (Longo, Ciuffreda, Locher et al. 2017)
· Return to play- 6-8 weeks (depending on progress in rehab) 
                                                                                          (NHS.gov, accessed 5/5/24)
· Reps and sets- 10x3- (Lorenz and Morrison, 2015)



Aim- Return to play (rugby)
Goals week 1 and 2- 
· Regain full ROM with managed pain
· Activate muscles 
Week 1 – 
Day 1
	Exercise
	How to do exercise
	Reps
	Sets

	Heel prop
	Lie on your back with a towel under your ankle. Allow the weight of your leg to relax until you feel a stretch at the back of your leg.

	30 s
	3

	Assisted knee flexion/ extension
	Sit with your leg stretched out in front and  place your hands around your thigh.  Slide the heel on the surface toward you to put your foot flat on the surface. Slide the heel back to extend the knee. This is done by the assistance of your hands
	10
	3

	Straight leg raise
	Lying on your back with injured leg straight and the other leg bent. Lift straight leg by pulling the toes up, keeping knee as straight as possible. Leg should be approx. 20cm off ground. This position is held then slowly relax
	5 s
	5

	Knee extension with rolled up cushion
	Place rolled up cushion under injured knee and push injured knee into cushion and pull toe and foot up. Hold this position
	30 s
	3

	Active ROM flexion
	Place your foot on a towel and bend your knee back as pain allows. Relax and repeat this.
	10
	3






Day 2
	Exercise
	How to do exercise
	Reps
	Sets

	Heel slide
	Lying on your back. Bend and straighten your injured leg.
	10
	3

	Hip abduction
	Lie on side. Keep the leg on the bed bent and the upper leg straight. Lift the upper leg up with the heel leading the movement.
	10
	3

	Knee extension with rolled up cushion
	Place rolled up cushion under injured knee and push injured knee into cushion and pull toe and foot up. Hold this position
	30 s
	3

	Active ROM flexion
	Place your foot on a towel and bend your knee back as pain allows. Relax and repeat this.

	10
	3

	Calf and hamstring stretch
	Sit with one leg straight out in front and put a scarf or a towel around your foot. Gently pull the towel to feel a stretch in your calf.
	30 s
	3

	Ankle pumps
	Point toes towards head then away from head
	10
	3



Day 3  - Rest
Day 4
	Exercise
	How to do exercise
	Reps
	Sets

	Arm pedal
	Do these exercises with the knee in a comfortable position
	10 mins
	1

	Chest press
	Choose appropriate weight
	10
	3

	Shoulder press
	Choose appropriate weight
	10
	3

	Seated bicep curls
	Choose appropriate weight
	10
	3

	Lateral raises
	Choose appropriate weight
	10
	3



Day 5
	Exercise
	How to do exercise
	Reps
	Sets

	Assisted knee flexion/ extension
	Sit with your leg stretched out in front of you and place your hands around your thigh.  Slide the heel on the surface toward you to put your foot flat on the surface. Slide the heel back to fully extend the knee. This is done by the assistance of your hands
	10
	3

	Straight leg raise
	Lying on your back with injured leg straight and the other leg bent. Lift straight leg by pulling the toes up, keeping knee as straight as possible. Leg should be approx. 20cm off ground. This position is held then slowly relax
	5 s
	5

	Clam shells
	Lay on side and with knees bent slightly. Keeping feet together lift knee towards ceiling without rotating lower back
	10
	3

	Calf and hamstring stretch
	Sit with one leg straight out in front and  put a scarf or a towel around your foot. Gently pull the towel to feel a stretch in your calf.
	30 s
	3

	Heel slide
	Lying on your back. Bend and straighten your leg.
	10
	3



Day 6
	Exercise
	How to do exercise
	Reps
	Sets

	Isometric Quadriceps
	Lay on back with cushion under injured knee. Push injured knee down into cushion
	30 s
	3

	Side lying hip flexion
	Lay on uninjured side and flex hip up towards head as far as possible and hold position 
	5-10s
	3

	Straight leg lift (inside)
	Lay on injured side, and cross other leg over in front. Lift the injured leg up towards the ceiling in a straight line with your body
	10
	3

	Clam shells
	Lay on side and with knees bent slightly. Keeping feet together lift knee towards ceiling without rotating lower back
	10
	3

	Knee extension with rolled up cushion
	Place rolled up cushion under injured knee and push injured knee into cushion and pull toe and foot up
	30 s
	3



Day 7- Rest













Week 2- 
Day 1-
	Exercise
	How to do exercise
	Reps
	Sets

	Knee flexion
	Lay on back and wrap towel around ankle, use towel to assist in flexion of the knee
	 10
	3

	Straight leg raise
	Lay on back with injured leg straight. Lift leg up 20cm off ground and hold position with ankle pointed outwards or inwards.
	5 s
	5

	Glute bridges
	Lay on back with knees flexed and ball placed in between. Drive bum up towards ceiling
	10
	3

	Wall heel slides
	Place both legs on to wall with both knees straight. Flex knee of injured side
	10
	3

	Knee extension
	Sit on chair and straighten knee and tighten thigh muscles
	10 
	3



Day 2-
	Exercise
	How to do exercise
	Reps
	Sets

	Assisted wall slides
	Place both legs on to wall with both knees straight. Use none injured leg to push injured leg into knee flexion
	10
	3

	Leg raises with resistance band
	Lie on back with resistance band around ankles. Raise leg of injured knee as far as possible
	10
	3

	Shallow standing knee bend
	Stand behind a chair while holding on to the chair. Squat down to around 30 degrees of knee flexion
	10
	3

	Heel slide with ball
	Lying on your back. Bend and straighten your leg with a ball under the foot
	10
	3

	Knee extension with ball
	Whilst sitting place ball under injured knee and extend knee into ball
	10
	3



Day 3- Rest
Day 4-
	 Exercise
	How to do exercise
	Reps
	Sets

	Assisted wall slides
	Place both legs on to wall with both knees straight. Use none injured leg to push injured leg into knee flexion
	10
	3

	Shallow standing knee bend
	Stand behind a chair while holding on to the chair. Squat down to around 30 degrees of knee flexion
	10
	3

	Knee extension with ball
	Whilst sitting place ball under injured knee and extend knee into ball
	10
	3

	Heel slide with ball
	Lying on your back. Bend and straighten your leg with a ball under the foot
	10
	3

	Straight leg raise
	Lay on back with injured leg straight. Lift leg up 20cm off ground and hold position with ankle pointed outwards or inwards.
	 5 s
	5



Day 5-
	 Exercise
	How to do exercise
	Reps
	Sets

	Bike
	Ensure height of seat is correct
	5 mins
	1

	slow walk on treadmill
	Choose appropriate speed
	10 mins
	1

	Arm pedal
	
	10 mins
	1

	Cross trainer
	Appropriate speed and intensity
	5 mins
	1



Hydrotherapy
	 Exercise
	How to do exercise
	Reps
	Sets

	Walking forward
	Gently walk forward with small steps
	10 steps
	3

	Walking backwards
	Gently walk backwards with small steps
	10 steps
	3

	Hip and knee swing
	Gently swing hip in the water while stomach deep in pool
	10
	3



Day 6- Rest
Day 7- 
	Exercise
	How to do exercise
	Reps
	Sets

	Hip abduction
with eyes closed
	Lie on side. Keep the leg on the bed bent and the upper leg straight. Lift the upper leg up with the heel leading the movement.
Close eyes while doing
	10
	3

	Wall heel slides
	Place both legs on to wall with both knees straight. Flex knee of injured side
	10
	3

	Ankle pumps on unstable surface
	Point toes towards head then away from head on a ball
	10
	3

	Knee extension
	Sit on chair and straighten knee and tighten thigh muscles
	 10 
	3

	Knee flexion
	Lay on back and wrap towel around ankle, use towel to assist in flexion of the knee
	 10
	3

































Move on if full ROM is achieved + pain levels managed
Goals week 3 and 4-
· Improve muscle strength and endurance
Week 3- 
Day 1-
	Exercise
	How to do exercise
	Reps
	Sets

	Inner range quads
	Use foam roller and place under thigh , so that knee is resting in a bent position. Lift foot off floor but with thigh still on foam roller, hold this position
	30s
	3

	Static glutes
	Lay on back. Tighten glute muscles
	30s 
	3

	Calf stretch
	Stand with toes of injured leg close to wall with other leg behind. Touch knee of injured leg to wall to feel a stretch. You should place the back leg first then assume the position with the front leg. Hold this stretch
	30s
	3

	Static quad
	Lay on back and contract thigh muscle. Keep back of knee against bed. Hold this contraction
	30s
	3

	Wall sit
	Place back against wall and lower to an approx. 45 degree angle. Hold this position
	30s
	3



	Exercise
	How to do exercise
	Reps
	Sets

	Arm pedal
	
	10 mins
	1

	Chest press
	Choose appropriate weight
	10
	3

	Shoulder press
	Choose appropriate weight
	10
	3

	Seated bicep curls
	Choose appropriate weight
	10
	3

	Lateral raises
	Choose appropriate weight
	10
	3



Day 2- Rest
Day 3-
	Exercise
	How to do exercise
	Reps
	Sets

	Resistance band hold
	Whilst sitting on floor with knees bent, place a resistance band around your thighs and push out. Hold this position
	30s
	3

	Isometric squat hold with resistance band
	Place resistance band round pole. Step into resistance band with it placed just under knee and begin to squat to an appropriate angle whilst leaning back slightly. Hold this position
	30s
	3

	Knee stabilization
	Place resistance band around pole. Place resistance band around back of ankle of injured leg and pull backwards, hold this position
	30s
	3

	Resisted knee extension
	Place resistant band around pole. Place resistance band around back of injured knee. Extend knee and hold this position
	30s
	3

	Knee stabilization
	Place resistance band around pole. Place band around front of ankle of injured leg and push outwards. Hold this position 
	30s
	3



Day 4-
	Exercise
	How to do exercise
	Reps
	Sets

	Wall sit
	Place back against wall and lower to an approx. 45 degree angle. Hold this position
	30s
	3

	Inner range quads
	Use foam roller and place under thigh , so that knee is resting in a bent position. Lift foot off floor but with thigh still on foam roller, hold this position
	30s
	3

	Knee stabilization
	Place resistance band around pole. Place resistance band around medial ankle and push out. Hold this position
	30s
	3

	Heel drive
	Whilst sitting on the floor with injured knee bent, with toes off the floor, drive the heel into the ground and hold this position
	30s
	3

	Heel raises whilst standing
	Whilst holding onto support, push up onto toes. Hold this position
	30s
	3



Day 5- Rest
Day 6-
	Exercise
	How to do exercise
	Reps
	Sets

	Heel raises whilst standing
	Whilst holding onto support, push up onto toes. Hold this position
	30s
	3

	Pelvic bridging
	[bookmark: _Int_UrUSOJ4K]Whilst laying on back, lift back off floor with knees bent. Hold this position then gently lower self down
	30s 
	3

	Leg extension hold
	Whilst using the uninjured leg, lift up the leg extension machine, then use injured leg also to hold the weight. An appropriate weight should be used
	30s
	3

	Ball squeeze
	Whilst sitting on floor, place a ball between your knees whilst bent and push knees together, hold this position.
	30s
	3

	Heel drive
	Whilst sitting on the floor with injured knee bent, with toes off the floor, drive the heel into the ground and hold this position
	30s
	3



Day 7-
	Exercise
	How to do exercise
	Reps
	Sets

	Leg extension hold
	Whilst using the uninjured leg, lift up the leg extension machine, then use injured leg also to hold the weight. An appropriate weight should be used
	30s
	3

	Knee stabilization 
	Place resistance band around pole. Place resistance band around lateral ankle and push out. Hold this position
	30s
	3

	Ball squeeze
	Whilst sitting on floor, place a ball between your knees whilst bent and push knees together, hold this position.
	30s
	3

	Resisted knee extension
	Place resistant band around pole. Place resistance band around back of injured knee. Extend knee and hold this position
	30s
	3

	Hamstring curl hold
	While using hamstring curl machine. Use uninjured leg first to curl then also add injured leg to hold the curl
	30s
	3















Week 4-
Day 1-
	Exercise
	How to do exercise
	Reps
	Sets

	Wall sit with ball
	Place a ball behind back whilst doing a wall sit. Hold this position
	30s
	3

	Inner range quads with resistance band
	Perform the inner range quads exercise but place resistance band over both ankles. Hold this position
	30s
	3

	Glute bridge with weight
	Lay on back. Tighten and lift glutes off floor with an appropriate weight on hips
	30s 
	3

	Heel raises whilst standing- one leg
	Whilst holding onto support, push up onto toes. But then raise the uninjured leg off floor slightly. Hold this position
	30s
	3

	Pelvic bridging- one leg
	Whilst laying on back, lift back off floor with knees bent. Next lift leg of uninjured side up. Hold this position then gently lower self down
	30s 
	3



Day 2-
	Exercise
	How to do exercise
	Reps
	Sets

	Leg extension hold- one leg
	Whilst using the uninjured leg, lift up the leg extension machine, then use injured leg also to hold the weight. Then lower the uninjured leg. Hold this position. An appropriate weight should be used
	30s
	3

	Heel drive on unstable surface
	Whilst sitting on the floor with injured knee bent, with toes off the floor, drive the heel into a foam pad and hold this position
	30s
	3

	Knee stabilization on unstable surface
	Place resistance band around pole. Place resistance band around back of ankle of injured leg and pull backwards whilst on foam pad, hold this position
	30s
	3

	Ball squeeze with weighted ball
	Whilst sitting on floor, place a weighted ball between your knees whilst bent and push knees together, hold this position.
	30s
	3

	Isometric squat hold with resistance band
	Place resistance band round pole. Step into resistance band with it placed just under the knees and begin to squat to an appropriate angle whilst leaning back. Hold this position
	30s
	3


Day 3- Rest
Day 4-
	Exercise
	How to do exercise
	Reps
	Sets

	Heel raises whilst standing- one leg
	Whilst holding onto support, push up onto toes. But then raise the uninjured leg off floor slightly. Hold this position
	30s
	3

	Inner range quads with resistance band
	Perform the inner range quads exercise but place resistance band over both ankles. Hold this position
	30s
	3

	Pelvic bridging- one leg
	Whilst laying on back, lift back off floor with knees bent. Next lift leg of uninjured side up. Hold this position then gently lower self down
	30s 
	3

	Leg extension hold- one leg
	Whilst using the uninjured leg, lift up the leg extension machine, then use injured leg also to hold the weight. Then lower the uninjured leg. Hold this position. An appropriate weight should be used
	30s
	3

	Ball squeeze with weighted ball
	Whilst sitting on floor, place a weighted ball between your knees whilst bent and push knees together, hold this position.
	30s
	3



Day 5- 
	Exercise
	How to do exercise
	Reps
	Sets

	Cross fit trainer
	Choose appropriate intensity
	10 mins
	1

	Bike 
	Choose appropriate intensity
	10 mins
	1

	Arm pedal
	
	10 mins
	1

	Walk on treadmill
	Choose appropriate speed
	5 mins
	1



Day 6-
	Exercise
	How to do exercise
	Reps
	Sets

	Hamstring curl hold – one leg
	While using hamstring curl machine. Use uninjured leg first to curl then also add injured leg but then lower uninjured leg and hold the curl
	30s
	3

	Wall sit with ball
	Place a ball behind back whilst doing a wall sit. Hold this position
	30s
	3

	 Glute bridge with weight
	Lay on back. Tighten and lift glutes off floor with an appropriate weight on hips
	30s 
	3

	Resisted knee extension- unstable surface
	Place resistant band around pole. Place resistance band around back of injured knee. Extend knee on foam pad and hold this position
	30s
	3

	Knee stabilization on unstable surface
	Place resistance band around pole. Place band around front of ankle and push outwards on foam pad. Hold this position 
	30s
	3



	Exercise
	How to do exercise
	Reps
	Sets

	Arm pedal
	
	10 mins
	1

	Chest press
	Choose appropriate weight
	10
	3

	Shoulder press
	Choose appropriate weight
	10
	3

	Seated bicep curls
	Choose appropriate weight
	10
	3

	Lateral raises
	Choose appropriate weight
	10
	3



Day 7- Rest


























Move on if no pain and no signs of apprehension
Goals week 5 and 6-
· Progress muscle strength and endurance
· Progress to higher level activities
Week 5-
Day 1-
	Exercise
	How to do exercise
	Reps
	Sets

	Chair squat
	Place a chair behind you and squat down until you briefly feel the chair. Stand back up
	10
	3

	Star Excursion Balance Training
	Place uninjured foot off ground and point towards cones set around the body. Do not let knees turn in or out
	10
	3

	Knee extension
	Sit down on chair with resistance band wrapped around leg of chair and ankle, Straighten knee
	10
	3

	Straight leg raise on the back
	Lay on stomach and lift injured leg up while keeping knee straight. Add small ankle weight
	10
	3

	Leg extension- concentric contraction
	Whilst using an appropriate weight. Extend leg but when reaching top of extension don't lower, manually lower with hands
	10
	3



	Exercise
	How to do exercise
	Reps
	Sets

	Arm pedal
	
	10 mins
	1

	Chest press
	Choose appropriate weight
	10
	3

	Shoulder press
	Choose appropriate weight
	10
	3

	Seated bicep curls
	Choose appropriate weight
	10
	3

	Lateral raises
	Choose appropriate weight
	10
	3



Day 2- Rest
Day 3-
	Exercise
	How to do exercise
	Reps
	Sets

	Chair squat
	Place a chair behind you and squat down until you briefly feel the chair. Stand back up
	10
	3

	Leg extension- concentric contraction
	Whilst using an appropriate weight. Extend leg but when reaching top of extension don't lower, manually lower with hands
	10
	3

	Leg press- concentric contraction
	Whilst using an appropriate weight, Press the weight but when at top manually lower yourself to start position by using hands
	10
	3

	Side step lunge
	Place injured leg on top of a raised platform with the uninjured leg to the side off the platform. Push up off injured leg
	10
	3

	Knee extension
	Sit down on chair with resistance band wrapped around leg of chair and ankle, Straighten knee
	10
	3



Day 4-
	Exercise
	How to do exercise
	Reps
	Sets

	Lunge
	Step forward and bend injured knee down to a comfortable angle, push up off this knee
	10
	3

	Step ups
	Lift your injured leg onto a lifted platform and step down with uninjured leg
	10
	3

	Straight leg raise on the back
	Lay on stomach and lift injured leg up while keeping knee straight. Add small ankle weight
	10
	3

	Star Excursion Balance Training
	Place uninjured foot off ground and point towards cones set around the body. Do not let knees turn in or out
	10
	3

	Side steps
	While using a resistance band side step with a slight squat
	10
	3



Day 5- Hydrotherapy
	Exercise
	How to do exercise
	Reps
	Sets

	Forward lunges
	Perform a normal lunge in the pool whist stomach height deep
	10
	3

	Hops
	Use both feet to hop across pool
	10
	3

	Squat jumps
	Squat down and use both legs to propel a jump
	10
	3

	Backward lunges
	Perform a normal backwards lunge in the pool whist stomach height deep
	10
	3

	Single leg hops
	Perform hops on one leg in one spot
	10
	3



	Exercise
	How to do exercise
	Reps
	Sets

	Arm pedal
	
	10 mins
	1

	Chest press
	Choose appropriate weight
	10
	3

	Shoulder press
	Choose appropriate weight
	10
	3

	Seated bicep curls
	Choose appropriate weight
	10
	3

	Lateral raises
	Choose appropriate weight
	10
	3



Day 6- Rest
Day 7-
	Exercise
	How to do exercise
	Reps
	Sets

	Leg press- concentric contraction
	Whilst using an appropriate weight, Press the weight but when at top manually lower yourself to start position by using hands
	10
	3

	Step ups
	Lift your injured leg onto a lifted platform and step down with uninjured leg
	10
	3

	Side steps
	While using a resistance band side step with a slight squat
	10
	3

	Side step lunge
	Place injured leg on top of a raised platform with the uninjured leg to the side off the platform. Push up off injured leg
	10
	3

	Lunge
	Step forward and bend injured knee down to a comfortable angle, push up off this knee
	10
	3


















Week 6-
Day 1-
	Exercise
	How to do exercise
	Reps
	Sets

	Squats
	With feet shoulder width apart squat down to if possible 90 degrees
	10
	3

	Leg extension
	Pick an appropriate weight and while using both legs complete the leg extension
	10
	3

	Hamstring curl
	Pick an appropriate weight and while using both legs complete the curl
	10
	3

	Leg press
	Pick an appropriate weight and complete the leg press
	10
	3

	Lunge
	Step forward while bending both knees into a lunge
	10
	3



	Exercise
	How to do exercise
	Reps 
	Sets

	Bike
	Choose appropriate intensity
	10 mins
	1

	Stair master
	Choose appropriate speed
	10 mins
	1

	Rower
	Choose appropriate intensity
	10 mins
	1

	Treadmill incline walk
	Choose appropriate incline
	10 mins
	1

	Plank
	
	30s-1 min
	3

	Glute bridge with ball
	Place both feet on exercise ball
	30s
	3



 Day 2- Rest
Day 3-
	Exercise
	How to do exercise
	Reps
	Sets

	Step ups on unstable surface
	Perform a step up on a half exercise ball
	10
	3

	Side step lunge with eyes closed
	Perform a side step lunge with your eyes closed
	10
	3

	Resistance band knee extension
	Place a resistance band round pole, start with knee in flexion and drive knee into extension then back to flexion
	10
	3

	Star Excursion Balance Training
With eyes closed
	Place uninjured foot off ground and point towards cones set around the body. Do not let knees turn in or out. Do this with your eyes closed

	10
	3

	Side steps
	While using a resistance band side step with a deeper  squat and weight if necessary
	10
	3



Day 4-
	Exercise
	How to do exercise
	Reps
	Sets

	Squats
	With feet shoulder width apart squat down to if possible 90 degrees (add weight if needed)
	10
	3

	Leg press
	Pick an appropriate weight and complete the leg press
	10
	3

	Step ups on unstable surface
	Perform a step up on a half exercise ball
	10
	3

	Resistance band knee extension
	Place a resistance band round pole, start with knee in flexion and drive knee into extension then back to flexion
	10
	3

	Hamstring curl
	Pick an appropriate weight and while using both legs complete the curl
	10
	3



Day 5-
	Exercise
	How to do exercise
	Reps
	Sets

	Lunge
	Step forward while bending both knees into a lunge
	10
	3

	Step ups on unstable surface
	Perform a step up on a half exercise ball
	10
	3

	Leg extension
	Pick an appropriate weight and while using both legs complete the leg extension
	10
	3

	Side step lunge with eyes closed
	Perform a side step lunge with your eyes closed
	10
	3

	Side steps
	While using a resistance band side step with a deeper squat and weight if necessary
	10
	3






Day 6-
	Exercise
	How to do exercise
	Reps
	Sets

	Leg press- single leg
	Perform a normal leg press just with one leg
	10
	2

	Squats
	With feet shoulder width apart squat down to if possible 90 degrees (add weight if needed)
	10
	3

	Hamstring curl- one leg
	Pick an appropriate weight and use injured leg to complete the curl
	10
	3

	Resistance band knee extension
	Place a resistance band round pole, start with knee in flexion and drive knee into extension then back to flexion
	10
	3

	Leg extension- one leg
	Pick an appropriate weight and use injured leg to complete the leg extension
	10
	3



	Exercise
	How to do exercise
	Reps
	Sets

	Arm pedal
	
	10 mins
	1

	Chest press
	Choose appropriate weight
	10
	3

	Shoulder press
	Choose appropriate weight
	10
	3

	Seated bicep curls
	Choose appropriate weight
	10
	3

	Lateral raises
	Choose appropriate weight
	10
	3



Day 7- Rest












Extra information on stability of patellar
· full extension- Patellar most vulnerable to dislocation
· 10-30 degrees flexion- Patellar stabilized by grooved shape
· Further flexion- patellar stable because tibia internally rotates (Vermeulen, van der Valk and Kaas, 2019)
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