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Key Surgical Note 
To ensure optimal protection of the MACI graft, it is essential to restrict weight bearing and minimize 
both shear and compressive forces on the knee. Patients must remain non-weight bearing for the initial 
six weeks following surgery, with a gradual progression to full weight bearing achieved between eight 
and ten weeks. Loaded knee flexion exceeding 60 degrees should be avoided until weeks ten to 
twelve. Additionally, patients must refrain from pivoting and engaging in impact activities until the graft 
has been confirmed as mature, which typically occurs at or after nine months post-operation. 

Phase I — Protection & Graft Integration (0–6 Weeks) 

Goals 
• Protect the implanted graft 
• Control pain and swelling 
• Maintain full knee extension 
• Prevent muscle inhibition 

Precautions 
• Maintain non-weight bearing status for six weeks 
• Use a brace locked at 0–20 degrees of motion 
• Avoid loaded flexion beyond 45 degrees 

Interventions 
• Apply cryotherapy as needed 
• Perform quadriceps sets 
• Initiate straight leg raises with the brace locked 
• Complete heel slides, not exceeding 45 degrees of flexion 
• Conduct patellar mobilizations 
• Use neuromuscular electrical stimulation (NMES) 



• Perform ankle pumps to promote circulation 

Criteria to Advance to Phase II 
• Pain level is 3 out of 10 or less 
• Full knee extension is achieved 
• Passive knee flexion reaches at least 90 degrees 
• Effusion is minimal 

Phase II — Controlled Loading & Range Restoration (6–12 Weeks) 

Goals 
• Gradually reintroduce weight bearing (progressing from 25% to 100% by weeks eight to ten) 
• Achieve full range of motion (ROM) in the knee 

Precautions 
• Avoid impact activities 
• No pivoting motions 
• No loaded knee flexion beyond 60 degrees 

Interventions 
• Begin pool walking 
• Use a stationary bike without resistance 
• Perform leg press exercises from 0 to 60 degrees 
• Practice bridges and mini-squats 
• Engage in proprioceptive balance work 

Criteria to Advance 
• Full weight bearing is achieved 
• Pain-free range of motion from 0 to 120 degrees 
• Effusion is trace or less 
• Quadriceps control is present 

Phase III — Strength & Control Development (3–6 Months) 

Goals 
• Normalize gait mechanics 
• Increase lower limb strength to at least 70% limb symmetry index (LSI) 
• Enhance neuromuscular control 

Precautions 
• Avoid impact and twisting activities until cleared by the physician (at or after six months post-

operation) 

Interventions 
• Perform closed-chain strengthening within 0–90 degrees of flexion 
• Use the elliptical trainer 
• Complete step-ups and lateral walks 



• Focus on core stability exercises 
• Practice single-leg balance drills 

Criteria to Advance 
• Strength reaches at least 80% LSI 
• Pain is rated at 1–2 out of 10 or less 
• No reactive effusion is present 

Phase IV — Functional Restoration & Return to Sport (6–12 Months) 

Goals 
• Progressively return to impact and sport-specific activities following evidence of graft maturation 

Precautions 
• Return to sport or impact activities only after confirmation of graft integration by MRI or clinical 

evaluation (no sooner than nine months post-operation) 

Interventions 
• Initiate a treadmill walk-jog progression at or after eight months 
• Begin agility and plyometric training progression 
• Introduce cutting and pivoting maneuvers between nine and twelve months as appropriate 

Return-to-Play Criteria 
• Strength demonstrates 90–95% limb symmetry index (LSI) or greater 
• Hop tests achieve at least 90% symmetry 
• No pain or knee effusion is present 
• Physician clearance is obtained (at or after nine to twelve months post-operation) 
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