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procedure where autologous chon-
drocytes are harvested, expanded, 
and implanted on a collagen scaf-
fold, which is then placed into 
an articular defect. Both ACI and 
MACI have similar results with 
good integration of “hyaline-like” 
tissue in the defect and long-term 
functional results that are im-
proved compared to microfracture. 

BMAC is also used in a similar 
fashion to ACI and MACI. Mar-
row is harvested, most often from 
the iliac crest (Fig. 2), and then 
placed into or under a scaffold/
membrane on the débrided defect 
site. Despite the fi nal centrifuged 
bone marrow having few MSCs, 
results are similar to ACI and 
MACI with good medium-term 
outcomes. The predominant draw-
back to the use of BMAC involves 
the technical aspects of aspiration 
to obtain a threshold number of 
progenitor cells. 

Osteochondral allografts obviate 
the need for staged repair and can 
address large diameter osteochon-
dral defects with fresh or preserved 
donor tissue. The recipient wound 
bed is size-matched to donor tis-

sue that is shaped to fi t the defect 
during the surgery. These allografts 
can treat subchondral defects up to 
1 cm deep, with the added benefi t 
of bone integration that provides 
support for the hyaline cartilage 
after implantation. Unlike blood 
products or glandular tissue, osteo-
chondral allografts do not need to 
be screened for immune compat-
ibility as long as the marrow ele-
ments are removed prior to trans-
plant. These grafts perform well 
at medium-term follow-up, are 
particularly well-suited for use in 
the femoral condyles and patello-
femoral joint, and have also found 
use in disorders such as spontane-
ous osteonecrosis of the knee. The 
success of these procedures has 
encouraged research into complete 
and partial allograft joint replace-
ment surgery.

Summary
Biologic treatments such as PRP, 
which have the potential to aug-
ment tissue regeneration, are 
changing the face of orthopaedics. 
However, due to a lack of a stan-
dardized harvest and treatment 

algorithm, effi cacy of these new 
therapies is diffi cult to quantify. In 
the absence of long-term evidence, 
further research is needed to inves-
tigate the ultimate risks and cost 
benefi t ratio of biologic treatments 
for cartilage disease (Table 1).  

References for the studies cited may 

be found in the online version of this 
article, available at www.aaos.org/
aaosnow/18010 .
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CARTILAGE FROM PAGE 33

TABLE 1: SUMMARY OF THERAPIES

Therapy Current Use Available 
  Evidence

Corticosteroid Injection for osteoarthritis all stages Level 1

Hyaluronic Acid Injection for osteoarthritis all stages Level 1

Platelet-rich Plasma Injection for mild-moderate osteoarthritis Level 1

Mesenchymal Stem Cell  Injection for mild osteoarthritis Level 2-3

Bone Marrow Aspirate Concentrate  Injection mild osteoarthritis, Surgical Level 2-3
 Augmentation of osteochondral lesion

Osteochondral Autograft  Small osteochondral lesions Level 1
Transplantation

Autologous Chondrocyte  Large Shallow osteochondral lesions Level 1
Implantation/Matrix-induced 
Autologous Chondrocyte Implantation

Osteochondral Allograft Large deep osteochondral lesions, SPONC Level 1

Partial/Total Joint Allograft Degenerative joint disease, tumor,  Experimental
 severe osteochondral Loss
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