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The importance of individualized, anatomic anterior cruciate
ligament (ACL) reconstruction—for Annals of Joint Special ACL
Edition
Surgical treatment of anterior cruciate ligament (ACL) injuries has improved in leaps and bounds over the past several
decades. Surgeons have progressed from extra-articular tenodesis procedures that over-constrained the knee and reduced
motion, to intra-articular reconstruction techniques that more accurately recreate the native ACL (1). Recently, tunnel and
graft placement has improved to make ACL reconstruction even more anatomic, further improving the kinematics and joint
health in reconstructed knees (2,3).
However, the rate of ACL injuries continues to rise (4), and return to play and revision rates after primary ACL
reconstruction continue to be less than ideal (5). Therefore, it is crucial that surgeons continue their quest to further improve
outcomes after ACL reconstruction. Our continuing research on ACL anatomy, physiology, histology, structural properties,
and function demonstrates that the ACL is more complex than previously appreciated. This makes our job of restoring native
ACL anatomy even more challenging. For these reasons, ACL surgery cannot be a “one size fits all” endeavor. Rather, each
patient must be appreciated as a unique individual, and medical and surgical treatment should be designed appropriately.
The individualized approach to ACL reconstruction takes into consideration patient activity level, expectations, functional
demands, bony morphology, native ACL anatomy, medical and systemic conditions, concomitant injuries, and preoperative
knee laxity. At our institution, we assess tibial and femoral insertion site sizes, insertional area, native ACL angle and
trajectory, notch width, notch height, notch morphology, and other factors. We choose the type of graft, size of graft, and
shape of the tunnels based upon these factors. We also carefully address any concomitant injuries, while realizing that the
ACL is the primary contributor to rotatory knee stability. By providing this type of individualized approach we are able to
deliver the best possible care for each and every patient. A “one size fits all” approach may appropriately treat 80% of patients,
but the 20% located outside of the bell curve will receive suboptimal treatment. Therefore, we believe the extra effort of
individualized care is more than worth it.
As ACL reconstruction continues to evolve, there will inherently be new procedures championed as turnkey solutions to
restore rotatory stability. While change is inevitable and in many cases necessary, surgeons must be critically cautious about
all new surgical procedures. Patient safety and well-being must be the foremost consideration, and early data should be
skeptically evaluated until sufficient reproducibility and long-term follow-up is proven.
For instance, the pendulum has recently swung back to favoring extra-articular procedures similar to the tenodesis
procedures once popular for ACL injury. While some clinical results have been promising, little long-term follow-up data
is available. Biomechanics data questions the contribution of anterolateral structures to rotatory knee stability and suggest
that extra-articular lateral reconstruction could over-constrain the lateral compartment and accelerate osteoarthritis. We
do not have the long-term clinical data to know whether these concerns will materialize. Furthermore, extensive cadaveric
and biomechanical studies from our institution have shown that the anterolateral knee structures are much more complex
than traditionally appreciated. However, early studies have suggested that these lateral sided procedures combined with a
well-performed ACL reconstruction may improve outcomes in a subset of patients with excessive rotatory laxity. Currently,
surgical indications and the ideal patients for these lateral tenodesis and reconstruction procedures are not known. As
the knowledge about the anterolateral knee anatomy and procedures advances, surgeons should consider injuries to the
anterolateral complex as part of their individualized ACL reconstruction work-up and preoperative planning.
This special ACL-focused edition of Annals of Joint contains pertinent, well-written articles which reinforce the
overriding concept of individualized ACL reconstruction and demonstrate some of the many aspects of ACL surgery that
must be considered to provide patients with truly individualized care. Musahl et al. described the role of the anterolateral
complex/anterolateral ligament in rotatory knee laxity (6), and Fu et al. discussed the role of bony morphology in knee
stability (7). Miller et al. explained the decision making behind revision ACL reconstruction and the ideal management of
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bony deficiency, including an excellent description of their technique using allograft bone dowels (8). Brophy et al. provided
a microscopic view of the ACL and elegantly highlighted the clinical relevance of these findings (9). Shino et al. discussed
two different methods to ream anatomic femoral tunnels, which is crucial to achieve optimal knee stability (10). Johnson
et al. had previously reported that allograft augmentation of hamstring autografts was a cost effective option for a subset
of young patients (11). In this edition, they explored the utility of augmenting grafts in older, potentially less demanding
patients (12). Musahl et al. reported on a type of meniscus injury that can be detrimental to knee stability if not identified
and properly treated (13). The core has become increasingly implicated in knee injuries, and Noehren et al. reviewed the
importance of hip and trunk function in ACL injury prevention and rehabilitation (14), while Fink et al. provided a review of
functional assessments that can be utilized to make return-to-play decisions (15). Makhni et al. built upon his previous studies
and expertise in patient reported outcomes (PROs) to highlight the importance and feasibility of collecting PROs in ACL
patients. This article provides an excellent summary of the most commonly utilized PROs and should be reviewed by all ACL
surgeons (16).
The concept of individualized anatomic ACL reconstruction can best be summarized by the senior author’s recent
summary statement on the ACL: “The ACL is a dynamic structure, rich in neurovascular supply and comprised of distinct bundles,
which work synergistically to facilitate normal knee kinematics in concert with bony morphology. Characterized by individual uniqueness,
the ACL is inherently subject to both anatomic and morphological variations as well as physiologic aging.”
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