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• I have no intellectual property in cartilage repair
– Everything I know is in the public domain

• I prefer fresh allografts to other cartilage techniques 
• I perform a lot more joint replacement than cartilage 

repair surgery 



Cartilage Repair

• Exciting field
• Lots of ideas, science and 

innovation
• Predictable clinical success is still 

elusive 
• 75%/25% rule for most 

interventions
• New treatments are adopted 

with little clinical validation
• Expensive  



What Does An Orthopaedist Need To 
Know About Cartilage Repair in 2021?
• Evolution of “Cartilage Repair” to “Joint Preservation”

– Treating the organ vs the tissue

• Patient evaluation
– Background factors

– Ideal vs salvage situations

– Treatment strategies

• Technical considerations
– Surgical skill set

– Technology and devices

• Clinical outcome



A Synovial Joint is Really an Organ

• Organ: a group of tissues 
in a living organism that 
have been adapted to 
perform a specific 
function.
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Cartilage is part of a biologic system

Courtesy of Bob  Sah, UCSD CTE



The importance of subchondral bone 
behavior



:Cartilage Repair” has evolved into 
“Joint Preservation” 

• Cartilage restoration

• Meniscal repair/ transplantation

• Osteotomy

• Ligament reconstruction

• Biologics/ disease modification



What we used to say:
The “lesion size” algorithm

Where we started 



What we say now:
“Background Factors”

The new hierarchy in cartilage repair 

• Patient personality and expectations
• Neuromuscular status 

– Fit or fat 

• Limb alignment
– Subtle or obvious

• Joint stability
– Mechanical and biological

• Ligament and meniscus status
• Cartilage lesion characteristics

– Subchondral bone status



The Arthritis Cascade
The New Post Traumatic OA Paradigm

Every cartilage patient you treat has some form of post traumatic 
osteoarthritis



Prevalence of radiographic knee 
OA
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Synthesizing the 
Clinical Information

• Complexity of clinical situation

– Burden of disease

– Simple, complex or salvage situations



Joint Restoration:
Diagnostic Categories 

• Osteochondritis dissecans/OLT

• Traumatic chondral/ osteochondral 
lesions

• Revision of previous cartilage surgery

• Osteonecrosis/ SONK

• Fracture malunion (tibial plateau)

• Focal/ multifocal degenerative 
chondral lesions

• Osteoarthritis



Ideal Candidate for Cartilage Restoration
These people should get cartilage!

• Age under 30

• Few previous surgeries

• Isolated femoral condyle lesion
– Traumatic or OCD

• Sound mechanical environment 
(meniscus, ligament, alignment)

• Biologically “quiet” joint

• Prefers lower demand lifestyle

• No genetic risk factors

• Not too many of these people!!!
– My failure rate in these patients is 4%



Surgical Skill Set for Joint Preservation
Technical Execution Matters

• Autologous Chondrocyte Implantation (MACI)

• Osteochondral Allograft Transplantation (OCA)

• ACL (multi-ligament) reconstruction

• Meniscal Repair/ Allograft

• Osteotomy (tibial and femoral)

• Patellofemoral joint re-alignment procedures

• What are you capable of doing and what do 
you need help with?



The concept of staging procedures
the home run slugger vs. the singles hitter

• Valid approach

• Lower risk 

• Many patients wont need everything done

• Avoids the accumulated adverse event 
phenomenon

– 3 procedures with 80% success rate have a 
combined 51% success rate when performed 
together. . . . 



Two Fundamental Strategies of 
Cartilage Restoration

• Cell based 
– Induce cells to form (chondral) tissue in situ 

• Marrow stimulation/ MFx plus
• (M)ACI
• Minced tissue (alive or dead)
• Other cell sources  +/- scaffolds

• Whole tissue based
– Restore defect with mature tissue

• Osteochondral autograft (OAT)
• Osteochondral allograft (OCA)
• Processed chondral/ osteochondral tissue 

allografts



Cartilage Repair Procedures



The US Regulatory Environment



Microfracture is no free lunch

• Worse outcome for next 
cartilage surgery

• Delay in getting the “right” 
procedure(s)

• Discouraged  patients

• Chondroplasty may be a 
better initial option

• Do the “best” option first! 



Osteochondritis dissecans is the best 
condition to treat with cartilage repair
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Osteochondral Allograft Transplantation 
in “Ideal” Candidates: Clinical Outcomes 

and Graft Survivorship

William D. Bugbee, MD
Department of Orthopaedic Surgery, Scripps Clinic, La Jolla, CA, USA



My Best Experience



Osteoarthritis is the worst condition to treat
OA vs other diagnoses

Failure rate

• 14% Other

• 41% OA

p<0.001

Survivorship

p<0.001



OCA of the Knee 

Graft Survivorship 
by Age

Graft Survivorship 
by Diagnosis



OCA of the Knee 

Graft Survivorship 
by Anatomic 

Location

Graft Survivorship 
by Lesion Size



Typical care path of the injured knee

• Primary care
• Rheumatologists
• Non operative sports medicine
• General orthopaedist
• Surgical treatment: removal of tissue
• Nonoperative care: “palliation cycle”
• Incomplete evaluation of cartilage 

deficiency and candidacy for potential 
restorative procedures



Thank you


