Physical Therapy Exercise Program for Severe (Grade 3 or 4) Knee Osteoarthritis

Compiled by Dr. Deborah Givens, PT, PhD, DPT
Exercises should be performed for each lower limb.
Progression of exercise should be based on:

· Acceptable Levels of Pain (< 5/10). If pain already >5 at rest, then pain does not increase by > 2 points during and after cessation of the exercise.

· Ability to use good form or technique, as determined by the physical therapist’s visual inspection (i.e. knees over toes, maintains balance, no extraneous movements of trunk or limbs)

· For aerobic exercise: participant’s perception of perceived exertion (at least moderate intensity)

· For strengthening exercises: expectation of fatigue by the last repetition of the exercise 
Manual therapy and modalities may be used at therapist’s discretion 
	Exercise Description

Calf Stretching: Patient stands in front of wall with hands supporting body against the wall. For the limb being stretched, the hip is extended, the knee is extended and the foot is placed flat on the floor. The contralateral limb rests on the floor for stability with the hip and knee comfortably flexed and the foot resting comfortably on the floor. The patient slowly leans forward toward the wall, keeping the foot flat and maintained in slight supination, and keeping the knee extended, until a stretch discomfort is felt by the patient in the calf muscles. 

Hamstring Stretching: The therapist stabilizes the contralateral limb on the plinth and moves the stretching limb in a straight leg raise position, flexing the hip until a stretch discomfort is felt by the patient in the hamstrings while keeping the knee in full extension. The range can be increased during the 30 second period if the patient reports that the stretch discomfort has decreased.

Prone Quadriceps Stretching: The patient lies on the treatment table in prone. The therapist stabilizes the contralateral limb on the plinth. The knee of the stretching limb is placed in 90 degrees of flexion, then the therapist extends the hip until a stretch discomfort is felt by the patient in the quadriceps.

Long-Sitting Knee Flexion and Extension: The patient is positioned in long-sitting on the treatment table. The therapist instructs the patient to flex the knee as far as possible by sliding the foot along the treatment table toward the pelvis. The patient holds the flexed position for 3-5 seconds. A belt, towel, or a strap may be used by the patient to assist with bending the knee. The therapist then instructs the patient to extend the knee by sliding the foot along the treatment table toward the end of the table. The patient holds the fully extended position for 3-5 seconds.

Quadriceps setting: The patient is positioned in long sitting with the knee extended. Therapist instructs the patient to isometrically contract the quadriceps muscles bilaterally as vigorously as possible without reproducing pain. The patient is instructed to hold the contraction for 3-5 seconds.
Supine straight leg raises: The patient is positioned in supine on the treatment table. The contralateral knee is flexed so that the foot is resting comfortably in a foot flat position on the table. The therapist instructs the patient to raise the exercise limb with the knee maintained in full extension to the height of the contralateral flexed knee position, then lower the limb back to the table.
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Resistance band can be substituted if cuff weights are not available.
Prone Hip Extension: The patient is positioned in prone on the treatment table. The therapist instructs the patient to raise the exercise limb with the knee maintained in full extension as high as possible, then lower the limb back to the table.

 Resistance band can be substituted if cuff weights are not available.
Seated Knee Extension Isometrics: The patient is seated on a leg extension exercise device with the knee positioned in a comfortable flexed position between 90( and 60( of flexion. The patient is instructed to push against the force pad of the extension device as vigorously as possible without reproducing pain symptoms. The patient is instructed to hold the contraction for 3-5 seconds.
Resistance band can be substituted if knee extension device is not available.
Single Limb Seated Leg Press: The patient is positioned in sitting on a leg press machine with the exercise limb fixed to the foot platform. The patient is instructed to extend and flex knees in a range of motion from 0( to 45( of flexion against the resistance.
If a leg press machine is not available in the clinic and for the home exercise, then the patient should perform the wall squat exercise. The wall squat exercise can be progressed by increasing the degree of knee flexion and/or the number of repetitions.
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Standing Hamstring Curls with Cuff Weights: A 1 kg cuff weight is wrapped around the patient’s ankle. The patient faces a wall or door. Keeping the thigh on the exercise leg even with the thigh from the support leg, the exercise leg knee is flexed to 90 degrees then slowly lowered back to the start position.
Standing Calf Raises: The patient is positioned in standing with both feet flat on the floor. The patient is instructed to raise up on the toes as high as possible, holding for 1-2 seconds then return to the foot flat position.

If a calf machine is not available in the clinic and for the home exercise, then the patient should perform the exercise using resistance in both hands that are looped under the feet.
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Treadmill Walking: Patients will walk on a treadmill at a self-selected pace beginning at 1-5 minutes duration and progress to 15 minutes as tolerated. 
	Exercise Dosage/Progression
2 reps, each of 30 sec duration. Performed on both limbs. Range can be increased during 30 sec period if patient reports stretch discomfort has decreased.

2 reps, each of 30 sec duration. Performed on both limbs. Range can be increased during 30 sec period if patient reports stretch discomfort has decreased.

2 reps, each of 30 sec duration. Performed on both limbs. Range can be increased during 30 sec period if patient reports stretch discomfort has decreased.

Repetitions are progressed from a minimum of 10 to a maximum of 30 reps. 

Exercise is progressed from 10 reps to 30 reps as tolerated. Patients may be given the option of doing 30 consecutive reps or 3 sets of 10, according to preference.
Exercise is progressed from 10 to 30 reps. When patient can do 30 reps without added weight, a 1 pound cuff weight is added. Resistance is progressed by adding 1 pound when the patient can do 30 reps at the current resistance. 
Exercise is progressed from 10 to 30 reps. When patient can do 30 reps without added weight, a 1 pound cuff weight is added. Resistance is progressed by adding 1 pound when the patient can do 30 reps at the current resistance. 

Exercise is progressed from 10 reps to 30 reps as soon as possible (by the 3rd treatment visit). Patients may be given the option of doing 30 consecutive reps or 3 sets of 10, according to preference.
A resistance equivalent to 70% of the 1 repetition maximum should be used for training. Patient attempts to perform 3 sets of 10 reps at this resistance. When the patient can perform 3 sets of 10 reps, resistance should be advanced 1 plate (4.54 kg.). Additional plate is added when 3 sets of 10 reps are achieved with current resistance. A new 1 repetition maximum should be established every 2 weeks (every 4th visit). The minimum resistance is then 70% of the newly established 1 repetition maximum. 

Patient attempts to perform 3 sets of 10 reps. When patient can perform all 3 sets at 10 repetitions, another kilogram of resistance is added.

When the patient can perform 30 reps with body weight, the exercise is performed on a calf machine, starting with 1 plate of resistance (4.54kg). The resistance should be advanced 1 plate when the patient can perform 30 reps.

When the patient reaches 15 minutes on the treadmill, the walking speed should be increased as tolerated.

	Balance and Agility Activities 

	Side stepping: Patients step sideways, moving right to left then left to right, approximately 10-20 ft, repeating 2 times in each direction for a total of 4 times.
Braiding Activities: Patients combine front and back cross-over steps while moving laterally. (walking carioca). During each activity patients will be moving right to left then left to right, approximately 10-20 ft, repeating 2 times in each direction for a total of 4 times.
Front and back cross-over steps during forward ambulation: The patient will cross one leg in front of the other, alternating legs with each step, while walking forward approximately 10-20 feet. The patient will then walk backwards to the start position while crossing one leg behind the other, alternating legs with each step. 
Shuttle Walking: Plastic pylon markers will be placed at distances of 5, 10, and 15ft. The patient walks forward to first marker, then return to start by walking backward. Patient then walks to 10-ft marker forward, then returns to 5-ft marker walking backward. The patient then walks to 15-ft marker, returns to 10-ft marker walking backward, then finish by walking to 15-ft marker.
Multiple change in direction during walking on therapist command: Therapist directs the patient to either walk forward, backward, sideways, or on diagonal by cueing patient with hand signals. Changes in direction are cued randomly by the therapist.
Double leg foam balance activity: Patient stands on a soft foam surface with both feet on the ground. Therapist attempts to perturb patient balance in random fashion.
Tilt board balance training: The patient stands on a tilt board with both feet on the board. The therapist perturbs the tilt board in forward and backward and side-to-side directions for approximately 30 seconds each.
Roller board and platform perturbations: The patient stands with one limb on a stationary platform, the other limb on a roller board. Therapist perturbs roller board in multiple directions, at random, and the patient attempts to resist the perturbations. The activity lasts approximately 30 seconds. The activity is repeated by changing the limbs on the platform and the roller board.
	The width of steps and the speed of steps are progressed every 1 -2 sessions. The activity is initiated on a level surface and progressed to side stepping over low obstacles when patient performs side stepping on level surfaces without difficulty. 
The activity is progressed by increasing the width of steps and the speed of steps every 1 -2 sessions.

Two repetitions are performed. Begin with tandem cross-over steps and progress to full cross-over steps when the patient’s performance improves. The width of steps and the speed of steps can also be progressed every 1-2 sessions.

The activity is progressed by increasing the width of steps and the speed of steps every 1 -2 sessions.

Duration of exercise is approximately 30sec.

The duration of the activity is approximately 30 seconds. The difficulty is progressed as the patient improves by progress to ball catching with therapist perturbing patient balance while standing on foam, and progress to single-leg support if tolerated without knee pain, swelling, buckling.
The difficulty of the activity is progressed by adding ball catching during the perturbations and progressing to single-limb support perturbations if the patient tolerates single-limb weight bearing without knee pain, swelling, buckling.
The activity may begin with patient in the semi-seated position, with hips resting on plinth if the patient has difficulty doing the activity in full standing. The activity is progressed to the full standing position when the patient is able to tolerate this position without pain.




Home Exercise Program

Patients are encouraged to perform their exercises independently at home at least 2x/week on days they are not coming to therapy. The program is essentially the same with some modifications for home. The modifications are as follows:

· Wall squats are substituted for the seated leg press.

· Isometric knee extensions are performed against resistance elastic bands that are secured to a chair.

· Patients perform all agility training with the exception of the multiple change in direction during walking on therapist command activity. 
· Patients do not perform tilt and rollerboard activities at home. 
Program adapted from:

Fitzgerald GK, Piva SR, Gil AB, et al. Agility and perturbation training techniques in exercise therapy for reducing pain and improving function in people with knee osteoarthritis: a randomized clinical trial. Phys Ther. 2011;91:452-469
Scopaz KA, Piva SR, Gil AB, et al. Effect of baseline quadriceps activation on changes in quadriceps strength after exercise therapy in subjects with knee osteoarthritis. Arthritis Rheum. 2009;61:951–957.
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