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Prior to this… a plethora of procedures 
for ACL tears 



One technique… 

Primary ACL Repair 





1982 

• Average 29 month f/u 
• Good results 



1972 
AAOS Annual Meeting 

• ACL repair in military cadets 
• 25/30 good results at 2 years 



1976 

Poor results at mid-term follow-up 

Consider tendon transfer or synthetic 
substitute. 



Poor Results with Mid-term Follow-up of 
Same Cohorts 

1984 

1989 



Poor Results with Long-Term Follow-up 

1990 

2005 

2009 

2006 



Why does the ACL not work well when 
sutured together like other ligaments and 

tendons in the body? 



Proposed Reasons… 

• Mop end tears 
• Inability to securely repair 
• Hyaluronic acid 



So, ACL repair is forgotten… 



We jettison into an era of ACL reconstructio



Years of grafts & techniques… 





ACL reconstruction has stood the test 
of time… 



Imperfections of ACL reconstruction… 

• Graft harvest site morbidity 
• Persistent instability 
• Proprioception 
• Knee arthritis 



Could preserving the native ACL improve on this?





1st Question 

Does the ACL have the potential 
to heal? 





• Ruptured ACL capable of expressing 
type 1 collagen 

• Matrix degrading enzymes not 
expressed 

1996 



• Fibroblast proliferation 
• Revascularization 

Characteristics of healing seen in other 
dense connective tissues… 

2000 



2nd question 

What prevents the ACL from 
healing? 



Compare the ACL & MCL 

vs. 



MCL forms scaffold of 
fibrinogen & growth factors 

ACL forms no scaffold 

2007 



Collagen/PRP scaffold placed in ACL 

ACL healing approximated MCL healing 

MCL Untreated ACL Scaffold ACL 



2013 

Current thoughts… 

• ACL has healing potential 
• ACL lacks scaffold necessary to heal 



Surgeons see ACL healing not infrequently… 



March 23, 2016 



What is it? 

• Bovine collage scaffold 
• Sutured into ACL tear 
• Suspension button fixation construct 
• Blood injected into scaffold at end 



2016 

• First phase human clinical study 
• FDA approved IDE 
• 20 patients 
• BEAR vs hamstring autograft ACLR 
• Non-randomized 



Selection Criteria 

• Ages 18-35 
• Injury < 1 month prior to surgery 
• Minimum 50% of ACL length 

attached to tibia 



Results 

• 3 month follow-up 
• No Lachman test differences 
• All constructs intact by MRI 



Next steps… 



3rd question 

Can ACL repair minimize the 
development of arthritis? 



• ACL repair vs reconstruction in pigs 
• Less OA at 12 months with repair 

2013 



But we don’t have to wait for all ACL tears…

Oodles more work required for mid-
substance ACL tears 



4th question 

Can we improve upon the surgeries 
from the 1970s? 



2017 

• Review of old ACL repair studies 
• Good results for proximal tears 



We know that the ACL can heal. 

But can we fix the proximal tears well? 

Do we need a scaffold? 



2017 

• Cadaveric biomechanics study 
• Suture anchor vs button fixation 
• 1mm gap with cyclic loading (100 cycles) 
• Max failure mean - 243 N  



2014 

Addition of braided stabilizing stent to 
ACL repair approximated ACL stability 

with cyclic loading. 



Proximal ACL repair has been successful… 

2009 

1993 

2015 



Why can current ACL repair 
outperform 1970s repairs? 

• Selection of only proximal tears 
• Arthroscopic procedure 
• Modern & more secure fixation 
• No cast immobilization 
• Modern rehab principles 



What is the prevalence of proximal 
ACL tears? 



2017 

• Proximal tears - Type 1 
• Distal remnant > 90% total length 
• 16% 

Age < 35 - 8%  



F 

T 





Can we identify the proximal tears pre-op?



2017 

Repairability predicted for 90% 
type 1 tears 



Indications for ACL Repair 

• ACL avulsion from femur 
• Quality ACL tissue 
• The more recent… the better 



Not good… 







How it’s done… 





Rehab - Same as ACL 
reconstruction 



Rationale 

• Strong/stiff suture tape fixation 
• Significant ACL healing within 2 weeks 
• Optimized ACL healing by 3 months 



Summary 



ACL tears do have the capacity to heal 

Mid-substance tears need help from 
a scaffold 



Bridge Enhanced ACL Repair (BEAR) is a promising start to ACL repair for 



Proximal ACL tears can be successfully 
repaired now! 



Thank You 


