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Osteochondral Allograft: technique, indication 
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large osteochondral 
defects in the weight- 
bearing zone of the 
femoral condyle 
 

Problem 

Indications ! 
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Indications 

Large osteochondral defects > 3cm in young people not 
suitable for endoprosthetic replacement 

Revisions 

 

Bad outcomes: 

 older patients, bipolar transplants, improper loading, 
steroid induced avn 

 

Contraindication: 

 Osteoarthritis 
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Principle: Mega-OATS without Donor side Morbidity 

„Mega-
OATS“ 
 

Donor 
Site 

Allograft 

•  Fresh 
•  Prolonged fresh 
•  Fresh frozen 
•  Crypreserved 

But: 
•  Infection? 
•  Rejection? 
•  Failure? 
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Basic science 

Long term sucess dependent on: 
•  Preservation of hyaline cartilage surface 

•  Healing of osseous base to host bone 

•  Maintenance of structural integrity during remodelling 
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Bone is replaced by creeping substitution over years 

Chondrocyte survival drops after 15 – 20 days 
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Transplantation of osteochondral Allografts 

Transplantation of Osteochondral Allografts after cold 
Storage 

 

Conclusions:  
Time-dependent loss of chondrocytes in articular cartilage stored at 

hypothermia 

Cartilage allografts transplanted into nonhuman primates after twenty-
one days of storage underwent more severe degenerative changes 
than allografts that had been stored for less than twenty-one days. 

These findings suggest caution when transplanting cartilage stored at 
hypothermia for over twenty days. 
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Analysis of fresh osteochondral allograft retrievals 

Conclusion:  
A small percentage of fresh osteochondral allografts fail (precise cause 

unknown).  
Theories for failure: immunologic rejection, failure of bony incorporation, 

and chondrocyte death causing breakdown of the cartilage matrix.  

We show that chondrocytes remain viable many years after 
transplantation, allograft bone incorporates, and immune rejection 
does not seem to play a primary role in failure. 

Clinical Relevance: Our findings support the paradigm of fresh 
osteochondral allografting. The reasons for failure (n=14 pat.) of a 
small percentage of grafts remain unclear. 
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Regulations 

In germany: use of non inactivated allografts (γ-sterilisation, chemical 
processing, thermodisinfection) difficult -> alteration of biological and 
mechanical function of allografts 

 

In US: strict donor screening; bacterial, viral and fungal screening; 
avoidance of contamination during harvesting, processing, storage 
and transportation -> Allografts with optimal mechanical and 
biological function 
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Import of Allografts? 

Universitätsmedizin Rostock 

Surgical technique 

Same techniqe as Mega-OATS 
 

BUT: 
•  Sizing more difficult 

•  Cleaning of bone with pulse lavage 

•  Press fit or shell allograft (fixation with screws, darts, ...) 
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Sizing of Femoral Allografts 
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www.jrfortho.org 
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Insertion Depth 

Normal contact pressures 
with flush articular surface 
grafts.  

Small incongruities, can lead 
to significantly increased 
pressure.  

Importance of articular 
surface congruity. 
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Outcome: Systematic Review 

Outcomes of Osteochondral Allograft Transplantation in the Knee 
 

N=19 studies (644 knees) with mean follow up of 58 months 

Mean defect size 6.3 cm2 

Source: 

 Fresh   61% 
 Prolonged fresh  24% 

 Fresh frozen  15% 

 
Overall satisfaction rate 86% 

Short term complication rate 2.4% 
Failure rate 18% 
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Ghahal, ..., Cole. Arthroscopy 2013 
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Outcome fresh osteochondral Allograft 
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Aubin et al. Clin Orthop Rel Res 2001 

85% at 10 years 

N=72 

Universitätsmedizin Rostock 

Revision Osteochondral Allograft Transplantations 

Methods: 
N=33 revision osteochondral allograft 

transplantation, 1983 – 2012, FU > 2 years, 
defect size mean 9.5cm2  

Results:  
 mean FU 10 years 

 39% failure with mean time after surgery of 
5.5 years 

 61% graft survival at 10 years 

Conclusion: 
 acceptable outcome, but inferior to primary 
allograft 
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Take home 

•  Valuable option for large osteochondral defects, 
especially in revision cases 

•  Long-term results good 

•  Not experimental! 

•  Strict regulation of Allograft tissue -> Availability in 
Germany problematic 
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