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Background 

The early synthetic ligament devices, first introduced in the 1970s, yielded poor clinical results.  High failure rates 
were reported in the literature from many countries, including USA, UK, Sweden, Spain, Germany, Belgium, and 
Netherlands. (1-15) The main problems associated with these designs included the accumulation of debris material 
within the knee, the development of synovitis or sterile effusions, and mechanical failure of the ligament whether 
by creep, fatigue, or traumatic rupture.  The use of these synthetic ligament devices was ceased by the early 
1990s. 

A decade later, there was renewed interest and enthusiasm for the use of synthetic devices to treat the anterior 
cruciate ligament (ACL) injured knee, particularly in certain centres around the world.   The most popular of these 
devices was the Ligament Augmentation and Reconstruction System (LARS ®), developed in France.  The specific 
intention of this design was to allow “healing” of the acutely or sub-acutely injured ACL through a process of soft 
tissue internal fixation.  This method was promoted as allowing a more rapid return to activity than traditional ACL 
reconstruction, whilst eliminating the need for autogenous tissue harvest.  The technique for its use was first 
described in 1995(16). 

Purpose 

The main purpose of this study was to determine the clinical and functional outcome of an entire single surgeon 
cohort of patients who underwent primary LARS surgery to treat their ACL injured knee, at a minimum 5 years 
post-surgery.  Of particular interest was the rate of complications, specifically failure of the LARS ACL construct, 
and the development of synovitis or sterile effusions. 

Study design 

Cohort study; Level of evidence, 3 

Methods 

The study cohort consisted of 54 patients who underwent LARS ACL surgery by a single surgeon between the dates 
of 9/7/2007 and 16/5/2012.  This represents the entire group of patients in whom this technique was used.  To put 
this in perspective, a further 305 patients underwent primary ACL reconstruction using autogenous tissue grafts by 
the surgeon during the same period.  Therefore, the LARS device was used in 15% (54/359) of the surgeon’s 
primary ACL operations during the time period in question. 

The LARS option was offered only to those patients who specifically requested the technique, or those who 
required a rapid return to activity without the use of allograft tissue.  The described surgical technique(16) was 
followed in all cases, with particular attention to stump preservation, attempted suture repair, and “outside-in” 



tunnel drilling and screw fixation.  Importantly, if a patient was found intra-operatively to have a poor quality ACL 
stump, the LARS technique was abandoned.  In this situation, autogenous hamstring tissue was used, and a 
traditional ACL reconstruction performed.  Such patients are therefore not included in this study. 

Follow-up of the cohort commenced in October of 2016, and was completed in May 2017.  17 patients had a 
failure of the LARS ACL construct confirmed by subsequent surgery either before, or at the time of their follow-up 
evaluation.  All information pertaining to the failure of the LARS ACL construct was collected, including histological 
specimens in a number of cases.  A further 32 patients presented for an independent clinical assessment (range of 
motion, KT-1000, hop test) and completed patient reported outcome measure surveys (IKDC and SF-36).  5 
patients were not available for follow-up. 

Results 

The total cohort of 54 patients consisted of 32 males and 22 females, with a mean age of 36.5 years (19 - 58 years) 
at the time of the LARS ACL surgery.  The mean delay between sustaining the ACL injury and undergoing the LARS 
ACL surgery was 85.6 days (4 - 421 days).  The overall follow-up rate was 90.7% (49/54).  

17 patients (31.2%) had suffered a confirmed failure of the LARS ACL construct.  In all cases, confirmation of failure 
was made at the time of further surgery: 16 at an arthroscopic procedure, 1 at total knee arthroplasty (TKA).  15 of 
these cases were treated by the same surgeon, 2 by different surgeons.  In all cases the operative record of the 
subsequent surgery was reviewed along with histological findings, where obtained.   

On inspection of the failed LARS ACL construct in these 17 patients, none had more than approximately 50% native 
tissue coverage of the LARS device, indicating poor incorporation of the synthetic material, and a failure to achieve 
ACL “healing”.  Furthermore, of these 17 failures, 7 had visible evidence of synovitis at the time of their 
subsequent surgery, with biopsies taken.  In all 7 the histology showed chronic synovitis with a giant cell foreign 
body reaction (mild in 5, moderate in 2).  The removed LARS material was also assessed histologically, with varying 
amounts of hypocellular collagen infiltrate demonstrated around the fibres of the LARS device.  11 patients 
underwent revision ACL reconstructive surgery (4 in a single stage, 7 as a 2 stage procedure), 1 underwent TKA, 
and the remaining 5 had arthroscopic surgery to remove the failed LARS device but not reconstruct the ACL. 

The remaining 32 patients (59.3%) did not have a surgically confirmed failure of the LARS ACL construct, and were 
reviewed at a mean of 7.9 years after the index LARS ACL surgery (6.0 - 9.4 years).  The mean IKDC score for the 
cohort was 86.2 (24.7 - 100).  The mean SF-36 scores for each domain were: Physical functioning 90.3, Role 
limitations due to physical health 98.5, Role limitations due to emotional problems 88.5, Energy / fatigue 63.7, 
Emotional well - being 78.6, Social functioning 92.2, Pain 85.2, General health 77.8. 

Range of motion was tested, with no statistically significant side-to-side difference in all measurements (standing 
knee flexion range, supine active flexion range, supine passive flexion range, extension range). 

The mean side-to-side difference in anterior laxity (measured at 30lbs, KT-1000) was 1.0mm, which was not 
statistically significant.  2 of the 32 patients recorded a side-to-side difference of greater than 5mm (6mm for 
each).  With these 2 results removed, the mean side-to-side difference in anterior laxity becomes 0.7mm for the 
remaining 30 patients. 

In addition, 4 of the 32 patients had undergone a subsequent arthroscopic procedure between their index LARS 
ACL surgery and the cohort follow-up.  All 4 arthroscopic procedures were performed by the same surgeon, at a 
mean of 953 days (308 - 1930 days) or 2.6 years (0.8 - 5.3 years) after the index LARS ACL surgery.  The indications 



for the subsequent arthroscopic procedures were LM tear in 2, MM tear in 1, and debridement of a cyclops lesion 
in 1.  In each case the knee was stable when examined under anaesthetic, and in each the LARS ACL construct was 
intact at arthroscopy, but the degree of fibrous tissue incorporation was variable.  In only 1 patient was complete 
incorporation of the LARS device demonstrated.  There was mild, but visible synovitis in 2 of these patients with 
histological confirmation in 1, but no biopsy performed in the other. 

When the entire cohort is considered together, 21 have undergone further surgery subsequent to the index LARS 
ACL procedure.  Given 5 patients were unable for follow-up, the rate of reoperation was therefore 42.9% (21/49).   
Of these 21 re-operated patients, 9 had visible or histologically proven synovitis, at a rate of 18.4% (9/49) 

Conclusion 

The primary purpose of this study was to accurately define the failure rate of the LARS ACL construct in a cohort of 
patients who underwent this surgery using the designing surgeon’s operative technique.  We have demonstrated a 
confirmed failure rate of 31.2%.  It has been described previously that a side to side difference in KT-1000 
measurement between the operated knee and the contralateral, non-operated knee of greater than 5mm is 
indicative of ACL deficiency(17).  Using this criteria, 2 of the 32 patients examined qualify based on their results, and 
when added to the 17 confirmed LARS ACL construct failures, the total cohort failure rate becomes 19/54 (35.2%) 

Furthermore, this study provided the opportunity to review the findings of “second look” surgeries, with all 17 of 
the confirmed failures, and 4 of the remaining patients, undergoing operations at a time subsequent to their index 
LARS ACL surgery.  It was demonstrated that the process of native ACL and fibrous tissue incorporation with the 
LARS device is variable, being seen in only 1 of the 21 patients.  Chronic synovitis, with a giant cell foreign body 
reaction, was seen in 9 of the 21 patients. 

The rates of LARS ACL construct failure (35.2%) and synovitis (18.4%) are both considerably higher than those 
published previously(18-25).  When compared to the well established clinical and functional outcomes of autologous 
tissue ACL reconstructions(26-27), we find the LARS device to be inferior in treating the ACL injured knee.  
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