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ABSTRACT: The anterior cruciate ligament (ACL) fails to heal after suture repair. One hypothesis
for this failure is the premature loss of the fibrin clot, or provisional scaffolding, between the two
ligament ends in the joint environment. To test this hypothesis, a substitute provisional scaffold of
collagen–platelet rich plasma (PRP) hydrogel was used to fill the ACL wound site at the time of
suture repair and the structural properties of the healing ACLs evaluated 4 weeks after surgery.
Bilateral ACL transections were performed in five 30-kg Yorkshire pigs and treated with suture
repair. In eachanimal, oneof the repairswasaugmentedwithplacementof a collagen–PRPhydrogel
at the ACL transection site, while the contralateral knee had suture repair alone. In addition, six
control knees with intact ACLs from three additional animals were used as a control group. No
postoperative immobilization was used. After 4 weeks the animals underwent in vivo magnetic
resonance imaging to assess the size of the healing ACL, followed by biomechanical testing to
determine tensile properties. The supplementation of suture repair with a collagen–PRP hydrogel
resulted in significant improvements in load at yield,maximum load, and linear stiffness at 4weeks.
We conclude that use of a stabilized provisional scaffold, such as a collagen–PRP hydrogel, to
supplement primary repair of the ACL can result in improved biomechanical properties at an early
time point. Further studies to determine the long-term effect of primary repair enhancement are
needed. � 2006 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J Orthop Res
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INTRODUCTION

The anterior cruciate ligament (ACL) has long
been thought to have a limited capacity for
healing. Rates of failure of healing (non-union) of
the ACL, even with surgical repair, range from
40% to 100%.1–5 This is in contrast to rates of non-
union seen in the medial collateral ligament
(MCL), where failure of clinical healing is the
exception rather than the rule.6–9 The lack of

healing seen in the ACL and other intra-articular
tissues has been attributed to their relative lack of
vascularity, the hostile environment of synovial
fluid,10 to alterations in the cellular metabolism
after injury,11,12 intrinsic cell deficiencies13–20 the
complex biomechanics of these tissues, and cell
loss within the tissues after injury.21 However,
recent work has reported that human ACL
remnants typically contain viable cells and vascu-
lature,22 yet there is a gap at the rupture site
which remains open.23–25 This gap is unique to the
intra-articular environment of the ACL, it is not
seen in extra-articular repair sites of liga-
ments.26,27 In the extra-articular MCL wound site,
the gap has been filled with a provisional scaffold
of fibrin and platelets that is subsequently invaded
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