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ACL RECONSTRUCTION 

REHABILITATION PROTOCOL

Patellar tendon, hamstring and proprioceptive exercises

This protocol is intended for patients who would benefit from an aggressive approach and accelerated rehabilitation after ACL reconstruction.  It is not a recipe and activities may be added or deleted as needed. This program focuses on closed chain, functional strengthening exercise with an additional emphasis on aerobic conditioning.

The first portion relates to standard patellar tendon grafts. The modifications for hamstring grafts are then described. Finally, proprioceptive exercises that are helpful after ACL reconstruction are presented.

A drop-lock hinge brace, set 0-90, is used for 4-6 weeks after surgery during gait to protect against a sudden hyperflexion or hyperextension injury while quad is weak.

A CPM is used for the first week postop from 0-90 to aid in early ROM recovery and facilitate reduction in swelling. Rehab is generally started at 10-14 days after surgery, when the knee is less irritated and the effusion has diminished. Patients are full weight bearing unless otherwise instructed (i.e. for large osteochondral lesion treated with microfracture or OATs)

Patellar Tendon Reconstructions

This rehabilitation protocol can be grouped into three phases:

I.
ACUTE PHASE

II.
STRENGTHENING PHASE

III.
ADVANCED RECONDITIONING

Each phase employs a separate set of goals described in detail below.  The goals and duration of each phase should be modified as necessary per individual patient to accommodate for variations in patient age, medical history, prior activity level, occupational demand level, prior sports participation and level of participation, and post-operation rehabilitation progress.

I.ACUTE PHASE: (1-3 weeks post surgery)

2 PT visits per week, 

Goals
· Decrease edema

· Decrease pain

· Increase range of motion (ROM), especially extension (FULL EXTENSION BY 3 weeks), flexion to 120 deg by  3 weeks

· Quad-VMO strengthening

· Gait:  progress to full weight bearing as soon as possible (discontinue immobilizer with good VMO/quad set)

· Neuromuscular re-education

· Instructions on scar management

· Increase patellar mobility

In-Clinic:

· Gait training

· Weight shifting

· Proprioceptive training

· Neuromuscular re-education

· Range of motion exercises (flexion and extension), including prone hangs

Passive: progress as tolerated, do not manually force ROM

To increase flexion: May perform heel slides, wall slides, or chair flexions (wall slides preferred for hamstring grafted patients).

To increase extension: May perform HSS, calf stretches, prone extensions - use biofeedback to relax hams or manually teach relaxation of hams during prone stretch.

· Stationary bicycle when 90 degrees flexion reached

· Electrical stimulation as needed

· Quad-sets

· Straight leg raises when able to perform without a lag

· Calf stretching

· Patellar mobilization

Home Program (emphasizes ROM and quad tone):

· AAROM exercises flexion and extension

· Extension and flexion, including prone hangs

· Quad-sets

· Electrical stimulation or TENS for home use as needed

· Cryocuff  or ice for home use

II. STRENGTHENING PHASE: (3-12 weeks post surgery)


2 visits per week until 8 weeks then 1 visit/week if progressing well

Goals
· Increase strength

· Restore to full ROM (full ROM should exist by 6 weeks, including hyperextension)

· Improve girth measurement involved versus uninvolved

· Increase aerobic exercise tolerance

· Increase proprioception and dynamic stabilization

· Restore patellar mobility

· Increase scar mobility

In Clinic (Progress to/through as able):

· Bicycle, stairclimber, and treadmill (forward/backwards)

· Closed-chain quad strengthening

· Open-chain hamstrings strengthening

· Step-ups (with adequate VMO strength)

· Stool walking

· Jump rope (later stage Phase II post PRE’s and 15-20 minute aerobic tolerance)

· Trampoline jogging (as tolerated)

· Slide board (when possess good quad strength at full extension in weight bearing and SLR without a lag

· Bench squats (progress to free-weight squats beginning with quarter squats and progressing to full squats)

· KT-1000 at 6 weeks

· Shuttle

· Evaluate and treat patellar tendinitis as indicated

Home Program:
· Initially quarter-squats, wall squats, ham curls, and quad sets

· Progress to step-up routine

Optional:

· Aerobic exercise with equipment if available

· Pool exercises including walking, jogging and aqua-jogging

III. ADVANCED RECONDITIONING/SPORTS SPECIFIC PHASE: (12 weeks to full recovery)


1 PT visit per week or every other week as needed, more if progressing to slowly

Goals
· Progressive return to prior level of occupational demand and/or sport activities including running, jumping, dynamic lateral strengthening and stabilization, etc., if applicable

· Restore girth

· Restore full strength

· Discharge to home program (personalized according to the patient’s level of demand)

In-Clinic:

· Fit for custom knee brace (if needed for sports and insurance coverage available)

· Continue PRE’s

· Evaluate and treat patellar tendinitis as indicated

· Power-lifting if applicable

· Plyometrics, if applicable, after running program is initiated

· Running

i) Begin with half-mile on treadmill and assess

ii) Progress to 2 miles on treadmill as tolerated

iii) Half-mile running on track

iv) Progress to 2 miles on track

· KT-1000 at 12 weeks and every month thereafter, if possible, until released

· Isokinetic testing at 5 months and every month thereafter, if possible, until strength is greater than or equal to 80% of the opposite side. Note: Hamstring-eccentric to quadriceps-concentric ratio is more appropriate to use than concentric to concentric. The normal Ham-ecc/quad conc is 1:1.
Home Program:

· Running with progression

· Strength training


· Sport specific drills

HAMSTRING GRAFT (Semitendinosis & Gracilis)

The ACL protocol for hamstring tendon grafts is the same as for the patellar tendon grafts with the following exceptions:

· When performing heel slides, make sure that a towel is used to avoid activating the hamstring muscles.

· Do not perform isolated hamstring exercises until 4 to 6 weeks after surgery

PROPRIOCEPTIVE EXERCISES FOR 

THE ACL RECONSTRUCTED PATIENT
These exercises have been developed to enhance the proprioceptive deficit of the knee.  The timetables are meant to be a general guideline.  Specific applications into the protocol are based on the healing constraints of the surgical procedure.

Phase I: 0 to 3 Weeks Post-Op
· Wall pushes: Lying on your back, with the knee bent to 90 degrees and the foot on the wall, push into the wall to achieve an isometric contraction.  The use of biofeedback will enhance the intensity of contraction.  Spectrum isometrics are done between 90, 60 and 40 degrees.

· Static balance exercise:  single leg balance

i) Begin with chair support, starting with 10 seconds, progressing up to 20 seconds.


ii) Progress to no support

It is extremely important that the patient “unlock” the knee to be held in a position of 20-30 degrees.  Biofeedback may be used to enhance the recruitment of the VMO.

· Cycling:  

i) Proper seat height

ii) Maintain 80 RPMs to decide level of resistance

iii) Use gears properly when progress to road cycling

· K.A.T. Balance:

i) Standing static balance

ii) Weight shifting - side to side

iii) Weight shifting - front to back

iv) Circular patterns

Phase II: 3 to 6 weeks
· Weight shifting over cups - statically balance on single limb, then weight shift to opposite limb while stepping over cup

· Sports cord - with rubber tubing attached to the waist, balance exercises are performed

i) Standing static balance - stepping on tubing with both feet, isometric hold for 5-10 seconds

ii) Lateral weight shifting - concentrate on even timing to promote single limb balance

iii) Forward and backward walking

iv) Mini-squats with tubing

v) Forward lunges

· Walking - promote even timing and single limb balance phase of gait

i) High stepping over cups - forward and lateral

ii) Backward stepping over cups

iii) Figure of eight - high and low levels

iv) Line walking - heel to toe walking

· Stair climbing routine

· Leg press burnout at 90, 60 and 40 degrees emphasizing the eccentric phase

· Static balance - using tubing, standing on one leg

· Step down stabilization - step off a 4-6” platform allowing the knee to flex at 20-30 degrees, hold for 5 seconds

Phase III: 6 to 12 Weeks
· Lateral low impact side-to-side gliding (sliding)  Optional: visual cues by therapist

· Walking - using various movement patterns and balance on an 8’ 2x4

· Double leg hops 

i) forward

ii) lateral

iii) advanced:  over cups

· Lateral step-up routine (5 minutes)

· Advanced single leg static balance

i) stepping on tubing - isometric hold for 5-10 seconds (adjust degree of flexion and tubing resistance)

ii) Passing plyo-ball

iii) Try single limb balance with eyes closed, I wouldn’t use the ball on this one

· Obstacle Course: Using cups as barriers, emphasize even timing while high stepping with no pause phase, then walk over two different sized platforms or boxes. The first box being 8-12”, step up with uninvolved limb and down with involved limb (eccentric phase).  The second box 4-8”, step up with involved limb and down with involved limb (concentric and eccentric phase).  Repeat cycle.

· Intro to plyometrics: Step down off a 4-8” platform onto involved limb allowing knee flexion as tolerated.  Immediately push off with involved limb to return to the starting position.  Key factor:  minimize the time between eccentric and concentric phases (rebound push-back)

Phase IV: 3 to 5 months
*Warm-up:  Use Phase III activities (i.e., double leg hops)

· Single leg forward hop

i) Technique enhancement (slow bend, jump high)

ii) stabilize between each hop for 5 seconds (control)

iii) add cups 

iv) hop for time with and without cups

· Single leg lateral hop

· Single leg mini-squats: using tubing (resistance of tubing will vary)

· Single leg back and forth hop: using landing targets, hop medially and laterally at least 6”

i) without cups

ii) with cups

· Jump Rope Routine: alternate between single and double leg jumps

Phase V: 5 to 9 months

· Plan sports specific routines

· Increase frequency and duration of Phase IV activities

· Running program developed

· P.R.E. prescriptions

NOTE: Throughout entire rehab program, ice should be applied after exercise for 15 minutes. Emphasis on warm-up and continual home program even after discharged. It can take the quad as long as 1 year to fully recover in many patients who are unable to spend the “ideal” amount of time in the clinic.

