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Key Points:   
• Gold standard of treatment of human ACL injuries is ACL reconstruction 
• Even with ACL reconstruction, many patients get premature osteoarthritis 
• ACL non-healing may be a result of  the premature loss of the provisional 

scaffold in the intra-articular wound site  
• Bioenhanced repair, or placement of a substitute scaffold in the wound site, can 

stimulate functional healing of the ACL in the porcine model. 
 

Treatment of the torn ACL is of great interest in the human sports medicine world.  Over 
400,000 patients are estimated to get an ACL tear each year in the US.   ACL injuries in humans 
are of great interest not only because of their large numbers, but also because of the significant 
disability that accompanies these injuries – the short term disability of pain and loss of knee 
function, and the longer-term disability of premature osteoarthritis.  In this talk, we will review 
the rationale and development of a novel approach to treatment of these injuries – bioenhanced 
ACL repair.   

The ACL fails to heal after injury, even with suture repair.  Due to this, repair of the ACL 
has been abandoned and the gold standard of treatment of these injuries in humans is ACL 
reconstruction.  For ACL reconstruction, the torn ACL is excised from the knee and replaced 
with a graft of autologous or allograft tendon.  However, even this procedure has a relatively 
high failure rate in active adolescents (as high as 20%) and ACL reconstruction does not slow the 
rate of premature osteoarthritis that occurs in these patients.  Thus, a search for new treatments is 
actively underway. 

In looking into the mechanism behind the failure of the ACL to heal, it has been 
discovered that the premature loss of the provisional scaffolding between the two ends of the 
ACL is one of the reasons it fails to heal.  The synovial fluid can just wash between the two torn 
ends, and they are not able to re-establish a connection.  With this in mind, an approach where a 
provisional scaffold is surgically placed between the two ends of the ligament has been 
developed.  Our current approach, using a bio-engineered scaffold based on collagen and 
platelets (with the collagen providing the structure and the platelets bringing the biologic boost to 
enhance healing), has recently been shown to have early results in a porcine model that are 
similar to those for ACL reconstruction in large animal models.  Thus, interest is keen on 
improving this technique in hopes of establishing a new treatment method for patients with ACL 
injuries.   

Current outcomes suggest that ACL reconstruction in humans is a generally successful 
procedure.  However, there is room for improvement and thus much interest in novel techniques 
for treatment of this important injury. 
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