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KNEE OSTEOCHONDRAL LESIONS 
	  

 
Limited intrinsic capacity for  

spontaneus healing due to  

avascular and hypocellular 

nature of articular cartilage 

 

Gomoll AH, Wound Repair Regen, 2014 

Pain, loss of function and  

long-term complication (osteoarthritis) 



OUTERBRIDGE’S CLASSIFICATION 
	  

 

  GRADE I      GRADE II 
 

                  
 
 

  GRADE III     GRADE IV 

Outerbridge RE, J.Bone Joint Surg, 1961 



KNEE OSTEOCHONDRAL LESIONS 
	  

 
-  CONSERVATIVE TREATMENT  

 

 
-  SURGICAL TREATMENT  

FOCAL  

DEGENERATIVE  

REPLACEMENT  

ARTHROSCOPIC LAVAGE 
 AND DEBRIDEMENT 

  PALLIATIVE 

REPARATIVE  

REGENERATIVE  
SCAFFOLDS 
ACI 
CELLS 

AUTO/ALLOGRAFTS 

MICROFRACTURES  



	  

 

ARTHROSCOPIC LAVAGE AND DEBRIDEMENT 

Remove infiammatory mediators and  

unstable cartilage fragments 

 

Jackson RW, J Bone Joint Surg, 1998 

Clinical improvements in 80% of 

patients at 3.5 years but facilitate 

degenerative changes   

KNEE OSTEOCHONDRAL LESIONS 



	  

 

MICROFRACTURES 
Unstable or full-thickness (Outerbridge grade III-IV)  

focal chondral defects 
 

      Does not cause damage to other normal regions, 

                 Easy to perform and economical 
 

Mesenchymal stem cells differentiate mostly  

                   into fibrocartilagine cells 

                   Lesions larger than 4 cm2 respond worse  

KNEE OSTEOCHONDRAL LESIONS 



	  

 

Steadman JR, Sports Med Arthrosc, 2003 

MICROFRACTURES 



	  

 

OSTEOCHONDRAL AUTOGRAFT 
TRANSPLANTATION 

   Symptomatic anterior cartilage defect     

 (1-4 cm2,  Outerbridge stage III o IV) in younger patients 

 

 One stage procedure, can be performed arthroscopically 

 for small lesions, earlier rehabilitation, the lesion is 

covered by hyaline cartilage, few complications 

 

Cannot be applied for large lesions  



	  

 

Jakob RP, Clin Orthop Relat Res, 2002 

Effective in 76-93% of the patients in achieving clinical 

improvement with high complication/reoperation rates in 

patients with large-sized lesions  

OSTEOCHONDRAL AUTOGRAFT 
TRANSPLANTATION 



	  

 Large lesion >10 cm2 in traumatic osteoarthritis 

 

 

 

 

Difficulty of obtaining grafts in a timely manner,  

high cost, and the possibility of immune reaction and 

disease transmission 

OSTEOCHONDRAL ALLOGRAFT 
TRANSPLANTATION 



	  

 - Fresh allograft 

-  Cryopreserved frozen allograft 

-  Fresh frozen allograft 

Successfull outcome in 85% of  

the cases at 7,5 years after surgery 

Ghazavi MT, J Bone Joint Surg Br, 1997 

OSTEOCHONDRAL ALLOGRAFT 
TRANSPLANTATION 



	  

 

AUTOLOGOUS CHONDROCYTE 
IMPLANTATION (ACI) 

Younger active patients with an isolated traumatic femoral 

chondral lesion (2-10 cm2, Outerbridge grade III-IV)  

 

Can be performed on larger lesions, no donor site 

discomfort or complication and easy to perform 

 

Require joint excision (I generation), two separate  

steps and long rehabilitation period  



	  

 

Berruto M, Injury, 2017 
 

OSTEOCHONDRAL AUTOGRAFT 
TRANSPLANTATION 



	  

 

SCAFFOLDS 



	  

 

SCAFFOLDS 
Pros: 
•  Single step procedure 
•  No site morbidity 
•  Easy and ready to use 
•  Conforms to any lesion shape 
•  Arthroscopic (?) 
 
Cons: 
•  Costs 
•  No EBM (lack of double 

blinds, long term studies) 
•  Mini (?) open 
 



AMIC 

Focal chondral defects 2-8 cm2 (Outerbridge III-IV)  

 

One step technique, improvement of clinical results 

 
 



…patellofemoral joint? 

•  11%-37% of cases 
 
 

•  “kissing-lesions” problems 

 
 
•  Treatment of malalignment or 
    associated patellar instability 

Widuchowski W, The Knee, 2007 



AMIC 



Preparation of the lesion 



Application of AMIC 



BIOSCAFFOLD 
It is easily prepared by mixing a buffer, a chitosan solution and 
the patient’s whole blood to create a liquid bioscaffold. 
 
Very promising but early results 



MAIOREGEN 

- Eventuale applicazione di cellule staminali isolate da sangue periferico 
 

- Rilasciare tourniquet per controllare imbibizione della membrana con   
  sangue periferico, ma solo DOPO aver fissato AMIC 



MAIOREGEN 



	  

 

MESENCHYMAL STEM CELLS 

3 years of FU, improvement of clinical result, 

comparable to those achieved with ACI  

Buda R, Muscoloskelet Surg, 2013 



	  

 

 

 

Necessary to clarify: 

1.   Potential risk of in MSCs use 

2. The proper cell dosage to be administered 

3. The effect of therapeutic agents  

(growth, transcription or signallling factors)  

Filardo G, Knee Surg Sports Traumatol Arthrosc, 2013 

MESENCHYMAL STEM CELLS 



SUMMARIZING….. 
	  

 -  Articular cartilage is a nearly frictionless system  

with unique biomechanical properties with a  

bad intrinsic reparative process 

 

-  The management of articular cartilage lesions is  

complex and multifactorial 

 

 



SUMMARIZING….. 
	  

 1-2 cm2:  

Low activity 

2-4 cm2:  

>10 cm2: 

4-10 cm2:  

debridment  

Osteochondral allograft  

High activity 

High activity 

Low activity 

High activity 

Low activity 

MF/OAT 

Debridment/MF 

ACI/OAT/Regenerative 

Debridment 

ACI/Regenerative  



TAKE HOME MESSAGES 
	  

 
•  Micro-fracture and osteochondral autograft transplantation can 

provide a faster clinical and functional results 

•  Regenerative treatments represent a promising modern new 

approach 

•  Stem cells and tissue engineering can be the future? 

 

In any case we need more data 





	  

 

 

Mild pain or when the risk of surgey is greater than beneficts 

 

-  Non steroid anti infiammatory drugs (NSAIDs) 

-  intra articular injection of steroid or hyaluronic acid  

-  physical treatment  

CONSERVATIVE TREATMENT 
KNEE OSTEOCHONDRAL LESION 



	  

 

CONSERVATIVE TREATMENT 

In 14 years of FU patients had good  

or excellent clinical results,  

but radiographic examination revealed  

abnormal findings in >50% of patients 

Messner K, Acta Orthop Scan, 1996 

KNEE OSTEOCHONDRAL LESION 


