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The replacement of the ruptured ACL by a free autologous
tendon graft is a well-established procedure to restore nor-
mal knee stability.17 The nonvascularized tendon graft sub-
sequently undergoes a process of remodeling after implan-
tation into the intra-articular environment by means of
reorganizing its cellularity and extracellular matrix struc-

ture, the so-called ligamentization.3,56 The process of graft
tissue remodeling has been extensively studied in the past
with respect to revascularization, changes in cell morphol-
ogy and distribution, collagen fiber reorganization, and
restoration of extracellular matrix protein distribu-
tion.2,9,10,14,32,38,39 During this remodeling period, the graft-
ed tissue shows a decrease of its mechanical properties,
and it might be vulnerable to a mechanical overload, pos-
sibly leading to injury in terms of early rerupture or per-
sistent tissue elongation. Therefore, today’s rehabilitation
protocols protect the grafted tissue from repetitive over-
loading during that vulnerable period, and the return to
strenuous activities is delayed to a later point in time.

In recent years, the use of growth factors has been
thought to accelerate ligament and tendon healing to allow
for an earlier return to unrestricted activity.22,23,34,36,55

Growth factors such as platelet-derived growth factor
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Background: Ligaments and tendons do not gain mechanical properties of the native tissue after injury or grafting.

Purpose: To determine the influence of platelet-derived growth factor on tendon graft remodeling.

Study Design: Laboratory animal study.

Methods: Forty-eight sheep underwent anterior cruciate ligament reconstruction and were sacrificed after 3, 6, 12, and 24
weeks. In 6 animals at each time point, platelet-derived growth factor was locally delivered via coated sutures. After mechanical
testing, tissue samples were taken for histologic, immunohistochemical, and electron microscopy evaluations.

Results: With platelet-derived growth factor treatment, cross-sectional area was significantly lower at 3 and 12 weeks. Load to
failure was significantly higher at 6 weeks. Tensile stress was significantly higher at 3 and 12 weeks. Crimp length was signifi-
cantly higher at 3 and 6 weeks. Vascular density was significantly higher at 6 weeks. Electron microscopy showed a significantly
higher collagen fibril amount at 12 weeks. Differences in these parameters at other time points were not significant.

Conclusions: There were alterations in several but not all time points. The local application of platelet-derived growth factor
alters the tissue’s mechanical properties during free tendon graft remodeling after anterior cruciate ligament reconstruction.
Growth factors present a promising tool toward the complete mechanical restitution of a healing ligament substitute.
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