Patellofemoral Rehabilitation
Guideline - Non-Operative

This rehabilitation program is designed to return the individual to their activities as quickly and safely as
possible. It is designed for rehabilitation following a diagnosis of patellofemoral syndrome. Modifications
to this guideline may be necessary depending on physician-specific instructions, specific tissue healing
timelines, chronicity of injury and other contributing impairments that need to be addressed. This
evidence-based patellofemoral rehabilitation guideline is criterion-based. Time frames and visits in

each phase will vary depending on many factors, including patient demographics, goals and individual
progress. This guideline is designed to progress the individual through rehabilitation to full sport and
activity participation. The therapist may modify the program appropriately depending on the individual’s
goals for activity following patellofemoral syndrome.

This guideline is intended to provide the treating clinician with a frame of reference for rehabilitation. It
is not intended to substitute clinical judgment regarding the patient’s post-injury care based on exam or
treatment findings, individual progress and/or the presence of concomitant injuries or complications. If
the clinician should have questions regarding progressions, they should contact the referring physician.
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General Guidelines/ Precautions:

Pathoanatomical Classification System: divides the patellofemoral disorders into eight groups, listed
below. Clinician’s can use this as foundation for treatment strategies and possible interventions for
management of patients with non-surgical patellofemoral pain. Treatment should be individualized to the
specific patient depending on comprehensive examination and findings.

1. Patellar compression syndromes: pathologies involving excessive compression between the patella
and trochlea-due to tight surrounding soft tissue or soft tissue causes changes to articular surfaces
of patella and trochlea over time

¢ Patellar compression syndromes with Excessive Lateral Pressure Syndrome (ELPS): patella
is laterally tilted and tightness of lateral retinacular structures; loss of normal patellar mobility,
there is diminished medial patellar displacement

¢ Global Patellar Pressure Syndrome (GPPS) both the lateral and medial retinaculum have
increased tightness. Usually develops secondary to local trauma which then could lead to
formation of fibrosis within the retinaculum or possibly with immobilization for some other
cause (i.e. fracture or after ACLR/or other surgery), soft tissue may then adaptively shorten.

2. Soft tissue lesions: involvement of soft to specific structures: to suprapatellar plica, ITB friction, fat
pad syndrome, medial patellofemoral ligament chronic injury

3. Biomechanical dysfunction: knee has taken over the stress caused by biomechanical faults both
proximal and distal in kinetic chain-foot and ankle mechanics, hip strength, leg length discrepancy,
flexibility deficiencies

4. Direct patellar trauma: as stated to bone and/or articular cartilage resulting in contusion, fracture, or
internal damage

5. Patellar instability: acute or recurrent instability. Chronic subluxers typically do not have the medial
discomfort as the tissue has adapted and/or tears over time. (See non-operative patellar instability
rehab guideline)

6. Overuse syndromes: including patellar and quadriceps tendinopathy, apophysitis to tibial tuberosity
and/or inferior patellar pole

7. Osteochondritis diseases: of the patella (possibly result of avascular necrosis of the segment or
some type of traumatic episode localized to that particular area

8. Neurologic disorders: complex regional pain syndrome

Emphasis of this guideline will include first 6 groups

PFP Impairment/Function-Based Classification Subcategories: in the absence of a pathoanatomical
diagnosis or clear diagnostic criteria, an alternative classification system based on symptoms and clinical
examination findings is as follows:

1. Overuse/overload without other impairment: pain generator consistent with overuse or overload
pattern in training history. Patient presents with history of increased intensity or frequency of PFJ
loading that is greater than current PFJ tissue tolerance and recovery. These patients may require
short term activity modification to decrease intensity or duration and benefit from a gradual return to
full loading, allowing proper time for tissue adaptation and recovery.

2. Muscle performance deficits: pain may be influenced by weakness within hip and thigh musculature.
These patients may present with weakness in hip and quadriceps either on affected side or bilaterally
and will likely see improvement with targeted strengthening.

3. Movement coordination deficits: primary pain driver is found in movement patterns of gait and
dynamic control mechanics. These patients can be identified by demonstrating excessive or poorly
controlled knee valgus during a dynamic task but may not have lower extremity weakness.

4. Mobility impairments: pain influenced by either hypomobility or hypermobility throughout kinetic
chain. The diagnosis of PFP with mobility deficits is appropriate when the patient presents with
excessive mobility and/ or tightness of one or more of the following: hamstrings, quadriceps,
gastrocnemius, soleus, lateral retinaculum, or iliotibial band.
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GOALS/MILESTONES

SUGGESTED INTERVENTIONS FOR PROGRESSION

Phase | Suggested Treatments: Goals of Phase:
Acute/Inflammatory Patellar compression syndromes: use of heat, whirlpool, Patellar compression syndromes:
Phase continuous ultrasound, soft tissue mobilization, with loosen restrictions and minimize

ELPS consider McConnell taping or kinesiotaping, may the subsequent inflammation

provide low load, long duration stretch to soft tissue/
retinaculum, with GPPS avoid taping; use of other soft
tissue techniques/muscle energy techniques

1. Diminish pain and inflammation,
effusion/swelling

2. Improved flexibility/range of

Soft tissue lesions: avoid activities with repetitive flexion motion to the patella, knee
initially (biking, running, stop activity causing irritation and and soft tissue structures
AVOID direct pressure on area so NO transverse friction surrounding knee and along
massage, use modalities to help control inflammation. Soft the kinetic chain

tissue techniques to ITB. 3, Normalize gait

Biomechanical dysfunction: work to improve flexibility of 4. Gradually enhance
tight structures above and below knee; initiate movement proprioception and
retraining and proximal activation. neuromuscular control

Direct patellar trauma: diminish swelling/effusion, pain,

restore AROM/PROM, and want to enhance cartilage Criterla to Advance to Next Phase:

healing so frequent ROM of the knee with biking as good 1. Pain subjectively 3-4/10 or less
option for progression. 2. Effusion trace or less
Patellar instability: Acute episodes: decrease effusion 3. AROM >85% restored

and pain, inflammation, progress to increase ROM and
flexibility, establish quad activation with NMES as needed.

Overuse syndromes: Acute: reduce inflammation and
improve flexibility, avoid activities that cause symptoms,
instrument assisted soft tissue mobilization, dry needling.
Subjective recommendation of approximately 4/10 pain
with exercise. Isometrics progressing to isotonics,
proximal activation.

Other:

¢« Enhance soft tissue flexibility of hamstrings and
gastroc (retrograde walking, stepping backward over
cones to produce extension moment at knee)

¢ Generalized stretching of lower extremity with
specific emphasis on tight structures impacting
PFJ, specifically ITB/TFL/glute med, quadriceps,
hamstrings, hip adductors, gastroc.

* Patellar mobilization for those disorders with
tight patella

¢ Enhance proprioception and neuromuscular
control with weight shift side to side, front/back
and diagonally

For patients with greater than normal pronation
(hypermobility subclassification), trial OTC orthotics for
short term pain reduction with goal for use up to 6 weeks.
Also consider intrinsic foot HEP.

Patellar taping techniques may be beneficial in the short
term for pain reduction when combined for exercises.

Blood flow restriction: may be helpful for reducing pain
with exercise, particularly in patients with painful extension.
See Sanford BFR Guideline for reference.

(continued on next page)



Phase Il

Subacute and Early
Strengthening Phase

Discuss:

Patellar compression syndromes: initially AVOID BIKING or
educate on seat positioning and exercises with higher PFJ
reaction forces.(i.e. knee extension), with GPPS be more
conservative with strengthening - straight leg raises, pool

Soft tissue lesions: AVOID excessive isolated
quadriceps activities

Biomechanical dysfunction: look at hip strength and
continued flexibility issues

Direct patellar trauma: want to enhance cartilage healing
so frequent ROM of the knee with biking to continue in this
phase as well as now utilize pool or AlterG, when available,
to limit PFJ reaction forces

Patellar instability: with traumatic and chronic instability
shift to “static” stability exercises, good benefit of
patellofemoral bracing, avoid OKC 0-30° and CKC >90°
strengthening, emphasize quad strength utilizing NMES
and or BFR when available

Overuse syndromes: begin to restore strength, utilizing
light eccentrics or isometrics for analgesic benefits

Exercise Examples:

* Make sure to obtain full PROM of knee extension
(lacking full motion will result in increases in PFJ
reaction forces)

¢ Restore full flexion and soft tissue flexibility of
retinacular tissues especially with patellofemoral
disorders where tightness is issue

¢ Restore Muscle Control use of NMES
and/or biofeedback

¢ Use quad sets, SLR, and closed chain quad
strengthening including wall sits, squats,
standing TKEs

e Further assess hip weakness including hip external
rotators; initiate progressive hip girdle strengthening
with clamshells, fire hydrants, sidestepping

¢ Progress proprioception and neuromuscular control
with mini squats on unstable surface, perturbations
manual with tapping of board, ball tosses progressing
with chest pass to overhead tosses, and single leg
balance activities

Goals of Phase:
1. Progress to full active and
passive ROM
2. Restore volitional muscle control

3. Limit patellofemoral joint
reaction forces

4. Improve total body
proprioception and control

5. Prepare the entire body

Criteria to Advance to Next Phase:

1. Full PROM

2. No increase in pain with
increasing exercises

3. No effusion

4. Able to perform 8” stepdown
with adequate control of pelvis,
hip strategy and hip stability

Phase lll

Advanced
Strengthening

Exercise Examples:
¢ Squat progressions

* Leg press

* OKC leg extension - may need to limit ROM to 90-30°
or pain free ROM

¢ Lateral step downs

¢ Forward step downs

¢ Multi-plane lunges

¢ Progression to single leg squats, pistol and skater
e Bridges

e Hip thrust

e SL RDLs

¢ Progress proprioception and neuromuscular control to
jumping and landing double leg progressing to single
leg impacts

¢ Reference “Phase Ill Advanced Strengthening” in
appendix for closed chain progressions and guide
for appropriate RPE intensity to promote progressive
strengthening and tissue adaptation

Goals of Phase:

1. Return to strength training with
appropriate modifications

2. Reestablished dynamic
muscle control, balance,
and proprioception

Criteria to Advance to
the Next Phase:

1. No pain with double limb
strengthening and have
progressed to single
leg strength

2. 80% hip and knee
strength symmetry

3. When applicable, pass return to
run criteria to prepare for return
to running (see Interval Return
to Running Guideline)

(continued on next page)



Phase IV

Return to
Performance Phase

Exercise Examples:

Progression of open and closed chain strengthening
for the entire LE chain with emphasis on single
limb strengthening

Progression of strengthening program to include
multiple plane movements as control allows

Progression to running program with gait assessment
and retraining to improve/normalize form and shock
absorption when applicable

Progress proprioception and neuromuscular control
with jumping and landing single leg

Progression of sport specific functional skills as control
and pain allow including:

e |nitiate deceleration and single leg hopping,
e |Initiate cutting activities

* |nitiate agility (floor ladder and cone drills)

Other Activities:

Consider SHARP or formal strength and
conditioning program

Goals of Phase:

1.

Development of individualized
maintenance program in
preparation for discontinuation
of formal rehabilitation

90% strength or greater of
quadriceps, hamstrings and hip
girdle of uninvolved side

Criteria for Return to Sport:

1.

2.

LEFS at 90% or greater
Strength symmetry of hip
and thigh musculature within
90% symmetry

Consider Knee Return to
Sport Testing

Consider SHARP or

formal strength and
conditioning program




Phase Il Advanced Strengthening

Exercise Examples

Squat Deadlift Single Leg
Low/High Bar Back Squat Conventional Deadlift Rear Foot Elevated Split Squat
Safety Bar Squat Sumo Deadlift Front Foot Elevated Split Squat
Front Squat Trap Bar Deadlift Reverse Lunge
Hatfield Squat 1 DB Deadlift Split Squat
Goblet Squat RDL
Leg Press

Exercise selection notes:
In most cases, it is unnecessary to start at the bottom of the exercise selection list. To select a starting
exercise, ask the patient which exercise they are familiar with. Exercise selection should be about finding a
movement: (1) they can do, (2) want to do, and (3) need to perform when returning to training (athletes).
Exercise Modifications Example 12 week progression:

1. Reduce the load * WK 115@RPES5 15@RPE6 15@sRPE7 15@RPE8 15@RPE9

2. Add a tempo (303) WK 2-3 12@RPES5 12@RPE6 12@RPE7 12@RPES 12@RPE9

3. Reduce range of motion WK 4-5 T0@RPE5 10@RPE6 10@RPE7 10@RPE8 10@RPE9
WK 6-8 8@RPE5 8@RPE6 8@RPE7 8@RPE8 8@RPE9
WK 9-12 6@RPE5 6@RPE6 6@RPE7 6@RPE8 6@RPE9

4. Change the exercise

RPES8 - Could no doubt do 2 more reps

RPE7 - Could no doubt do 3 more reps

RPES - Could no doubt do 5 more reps
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