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ABSTRACT: Theanterior cruciate ligament (ACL)of theknee fails toheal afterprimary repair.Here
wehypothesize that abeneficialbiologic repair response canbe inducedbyplacinga collagen-platelet
rich plasma (collagen-PRP) material into a central ACL defect. A collagen-PRP scaffold was used to
treat a central ACL defect in vivo. In the first experiment, the histologic response in treated and
untreated defects was evaluated at 3 (n¼5) and 6 weeks (n¼ 5). In the second experiment,
biomechanical testing of the treated ligaments (n¼8) was performed at 6 weeks and compared with
the results of biomechanical testing of untreated defects at the same time-point (n¼ 6). The
percentagefillingof thedefects in the treatedACLswassignificantlyhigherat both the3- and6-week
time-points when compared with the untreated contralateral control defects (50�21% vs. 2�2% at
3 weeks, and 43�11% vs. 23� 11 at 6 weeks; all values mean�SEM. Biomechanically, the treated
ACL defects had a 40% increase in strength at 6 weeks, whichwas significantly higher than the 14%
increase in strength previously reported for untreated defects (p< 0.02). Placement of a collagen-
PRP bridging scaffold in a central ACL defect can stimulate healing of the ACL histologically and
biomechanically. � 2006 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J

Orthop Res 24:820–830, 2006

Keywords: anterior cruciate ligament; wound healing; canine; platelets; collagen

INTRODUCTION

Primary repair of the anterior cruciate ligament
(ACL) was associated with a high failure rate1 and
has been largely abandoned in favor of ACL
reconstruction. However, increasing evidence for
the development of premature osteoarthritis in
ACL reconstructed knees2 has renewed clinical
interest in revisiting primary repair. It is hoped
that stimulating healing of the native structure

rather than replacing it with a single bundle
construct will have a protective effect on the
mechanics and subsequently the articular carti-
lage of the knee.

The ACL of the knee fails to heal adequately
after primary repair.1 The reasons for this are
likely both mechanical and biologic in origin. In
this article, a model with a mechanically stable
defect was used in an attempt to eliminate the
mechanical variables and allow focus on the
biologic healing response and changes in that
response with the addition of a collagen-platelet
rich plasma scaffold material. If an adequate
healing response could be stimulated, then future
studies could be designed to address mechanical
stability in a model of a complete tear.
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