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Abstract

Purpose of Review The addition of lateral extra-articular tenodesis (LET) to anterior cruciate ligament (ACL) reconstruc-
tion (ACLR) has become increasingly popular to address residual rotatory knee instability. The purpose of this article is to
review the anatomy and biomechanics of the anterolateral complex (ALC) of the knee, outline different LET techniques, and
provide biomechanical and clinical evidence for its use as an augmentation procedure with ACLR.

Recent Findings Rotatory knee instability has been identified as a common contributor to ACL rupture in both the primary
and revision settings. Several biomechanical studies have shown that LET reduces strain on the ACL by decreasing excess
tibial translation and rotation. Additionally, in vivo studies have demonstrated restoration of side-to-side differences in
anterior-posterior knee translation, higher rates of return to play, and overall increased patient satisfaction following com-
bined ACLR and LET. As a result, various LET techniques have been developed to help offload the ACL graft and lateral
compartment of the knee. However, conclusions are limited by a lack of concrete indications and contraindications for use
of LET in the clinical setting.

Summary Recent studies have shown that rotatory knee instability contributes to native ACL and ACL graft rupture and
LET may provide further stability to reduce rates of failure. Further investigation is needed to establish concrete indications
and contraindications to determine which patients would most benefit from added stability of the ALC.

Keywords Anterior cruciate ligament - Anterolateral complex - Lateral extra-articular tenodesis - Rotatory knee instability

Introduction

Recent population-based studies demonstrated an increase
in the incidence of anterior cruciate ligament (ACL) recon-
struction (ACLR), especially among females and younger
athletes [1-3]. Despite advancements in understanding of

< Ehab M. Nazzal
nazzalem2 @upmec.edu

Laura E. Keeling
keelingle @upmc.edu

Patrick M. Ryan
pmryan2020@ gmail.com

Zachary J. Herman
hermanz@upmc.edu

Jonathan D. Hughes
hughesjd3 @upmc.edu

Department of Orthopaedic Surgery, UPMC Freddie Fu
Sports Medicine Center, University of Pittsburgh, 3200
South Water Street, Pittsburgh, PA 15203, USA

Department of Orthopedic Surgery, Baylor Scott & White
Medical Center, Temple, TX, USA

ACL anatomy and arthroscopic surgical techniques, graft
failure rates remain high, occurring in up to 20% of ACLR
[4]. There are three main etiologies of ACLR failure: trauma,
technical failures, and biology [5].

Rotatory knee instability is a complex, three-dimensional
problem thought to be the result of damage to the ACL and
other extra-articular structures. Over the past decade, rota-
tory knee instability has become increasingly implicated as a
cause of graft failure, reported in up to 25% of patients who
have undergone ACLR [6, 7]. Recently, there is an increased
interest in injury to the extra-articular structures of the ante-
rolateral knee, known as the anterolateral complex (ALC),
as a cause of ACLR failure. Lateral extra-articular tenodesis
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(LET) has become a popular augmentation procedure for
providing added stability to the ALC and addressing persis-
tent rotatory knee instability.

Many questions exist surrounding the role of the ALC
and who may benefit from LET with ACLR. Answering
these questions requires knowledge of the anatomy of the
ALC, its biomechanical role in both ACL-intact and ACL-
deficient knees, and an understanding of results of ACLR
after lateral-based augmentation. Thus, the purpose of this
review is to provide an overview of the ALC, followed by a
discussion of the biomechanical basis of ALC augmentation,
different surgical techniques, and investigations supporting
augmentation of the ALC. Lastly, the review will conclude
with expert-level recommendations for management of the
ALC as a source of rotatory knee instability.

Anatomy of the Anterolateral Complex

Broadly, the ALC is a collection of soft tissue structures that
provide dynamic rotatory stability to the knee [8]. These soft
tissue structures, first described by Seebacher et al. [9ee], are
characterized as distinct layers of tissue. Layer one is made
up of the iliotibial band (ITB), comprised of superficial,
middle, and deep bands [10]. The superficial ITB spans from
Gerdy’s tubercle anteriorly to the anterolateral and lateral
tibia posteriorly [11].

Additionally, fibers of the superficial ITB run in conflu-
ence with the lateral patella and patellar tendon anteriorly
and reinforce the fascia of the biceps femoris posteriorly
[11] (Fig. 1). The middle layer is less distinct, and is identi-
fied as oblique fibers at the supracondylar femur region that
are visible only with sharp dissection from the superficial
layer [11].The deep ITB is made up of Kaplan fibers more
distally, which anchor to the distal femur and are thought to
function as a static restraint against internal tibial rotation
[12] (Fig. 2). Layer two is comprised of the retinacula and
aponeurosis of the lateral patellofemoral ligaments and the
quadriceps [10]. Lastly, layer three is made up of the joint
capsule, also called the capsulo-osseous layer [10] (Fig. 3).

The three layers of the ALC are largely agreed
upon; however, controversy surrounds the anterolateral
capsular thickening of the ALC, referred to by some
as the “anterolateral ligament” (ALL). In 2013, Claes
et al. published a cadaveric study identifying the ALL as
originating from the femoral epicondyle and inserting just
posterior to Gerdy’s tubercle [13ee]. In the wake of the
identification of this structure, there was a large movement
to identify its function. In 2017, an expert group reached
consensus on the ALL’s function as a resistor of forced tibial
internal rotation and rotatory knee instability, seen clinically
with the “pivot-shift” phenomenon [14].
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Fig. 1 Cadaveric dissection illustrating the first layer of the anterolat-
eral complex, including the superficial iliotibial band (sITB) and ili-
opatellar band (IPB). ***=fold at the posterior aspect of the sITB
observed at increased angles of knee flexion. GT =Gerdy’s tubercle.
Picture reproduced from Herbst et al. [11] with permission from
SAGE Publications, ©2017

Fig.2 Cadaveric dissection illustrating reflection of the superficial
layers of anterolateral complex to demonstrate the confluence of the
reflected superficial iliotibial band (sITB) and Kaplan fibers (KF),
allowing for attachment to the distal femoral metaphysis. Also dem-
onstrated in this layer are branches of the superior genicular artery
(white arrowhead), and accessory insertions of KF anterior and proxi-
mal to the femoral epicondyle (*). Additionally, at this layer the ante-
rolateral capsule is now visible. Picture reproduced from Herbst et al.
[11] with permission from SAGE Publications, ©2017
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Fig.3 Deep dissection of the anterolateral complex. A Capsulo-
osseous layer (black arrowhead) is visualized with posterior reflec-
tion of the superficial iliotibial band (sITB). Note that this structure is
separate from the Kaplan fibers (KF) and its accessory insertions (*¥).
White arrowhead =branches of superficial genicular artery. B With

While the identification of the ALL seemed to provide
an anatomical structure that could be reconstructed or
augmented to confer further stability, more recent studies
have challenged its existence as a distinct ligament. A 2017
biomechanical study evaluating the tissue properties of the
knee found that the force distribution of the anterolateral
capsule represented a fibrous sheet of tissue rather than a
distinct ligament [15¢]. In a separate cadaveric study, dis-
sections of 20 fresh-frozen cadavers identified a mid-third
capsular ligament at the layer of the anterolateral capsule.
However, this “ligament” was only found in 35% of speci-
mens, and authors concluded that it was unlikely to be a
true anatomic structure like other traditional soft tissue
stabilizers of the knee [10].

Biomechanical Role of the ALC

As early as 1981, biomechanical studies determined that
the ACL is the primary restraint against anterior—poste-
rior translation and pathologic tibial internal rotation [16].
However, recent studies have focused on the contributing
role of the ALC on rotatory knee stability and have found
varying results. A 2015 cadaveric study measured strain to
evaluate the role of the thickening of the lateral complex
identified by the authors as the ALL, and found that the
structure lengthened with knee flexion and internal rotation
and shortened with external rotation [17]. Additional stud-
ies evaluating the effect of sectioning ALC structures on
knee motion have found that in ACL-deficient knees, loss of
the ALC resulted in further increases in anterior translation

deeper, more proximal dissection, it is possible to delineate the KF
from the intermuscular septum (IS). Additionally, further retraction
of the sITB reveals the deep iliotibial band, merging with the sITB
distally. Pictures reproduced from Herbst et al. [11] with permission
from SAGE Publications, ©2017

and internal tibial rotation [18-20], suggesting that these
structures are involved in anterolateral stability of the knee.

Furthermore, a 2016 cadaveric robotic study compared
the relative contribution of anterolateral stability for differ-
ent structures of the ALC, and found that the Kaplan fibers
of the deep layer of the ITB played a greater role than the
ALL/anterolateral capsule in resisting pathologic levels of
tibial anterior subluxation and internal tibial rotation [21].
A 2018 cadaveric study reinforced the role of the Kaplan
fibers and anterolateral capsule as resistors of internal tibial
rotation and anterior translation and found that these struc-
tures become more important in resisting these pathologic
motions, as well as the pivot shift, in ACL-deficient knees
[22]. The findings of these biomechanical studies provide
an impetus for surgical reconstruction and supplementation
of the anterolateral complex, which will be the focus of the
remainder of the review.

History of the LET

The use of the ITB to reinforce the lateral knee joint
capsule was described as early as the late 1800s [23]. In the
1930s, lateral extra-articular reconstructions utilized fascia
in a combined, intra-articular loop-like configuration to
restore the anterolateral capsule [24]. In the 1960s, the
LET was first described by Dr. Lemaire as an isolated
extra-articular procedure to restore rotatory knee stability
in ACL-deficient knees [25¢]. Several modifications then
followed, which will be subsequently discussed.
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Popular Surgical Techniques

Over the last 50 years, numerous techniques for LET have
been described. Although the type of graft and method of
fixation vary by technique, all reconstructions involve the
creation of a ligament between the lateral femoral condyle
and anterolateral tibial plateau. Each technique can be
separated into one of three categories: LET with or without
separate ACLR, combined intraarticular ACLR and LET
using the same graft, and ALL reconstruction. The present
review will focus on the first two categories, which are more
commonly performed in practice.

Isolated LET

Initially described as standalone procedures for ACL
deficiency, the following LET techniques have been adapted
for use in conjunction with contemporary ACLR. While
each technique has been modified over the years, all remain
non-anatomic in design.

Lemaire Procedure

The Lemaire procedure, first described in 1967 [25e, 26],
employs a strip of ITB 18 cm in length and 1.5 cm in width.
The graft is harvested with the distal attachment to Gerdy’s
tubercle left intact. Two osseous tunnels are drilled; one just
proximal to the lateral collateral ligament (LCL) insertion
on the lateral epicondyle, and the second through Gerdy’s
tubercle. The graft is then passed under the LCL, through
the femoral tunnel, back under the LCL, and into the tibial
tunnel. The graft is subsequently fixed at 30° of knee flexion
in neutral rotation.

Modified Lemaire Procedure

A modification of the Lemaire procedure was described in
2002 by Christel and Dijan [27]. Here, a 1.2X 7.5 cm strip
of ITB is harvested, left intact distally, and twisted 180° on
top of the LCL. It is then fixed proximal to the LCL insertion
with either a screw and washer, or within an osseous femoral
tunnel. The authors’ proposed benefits include shorter
incision length, decreased morbidity due to shorter ITB
harvest, and improved isometry due to twisting of the graft
and localization of the femoral fixation point (“Krackow’s
point”) with calipers.

Since 2002, several other modifications of Lemaire’s
original technique have been reported [28, 29]. While these
techniques describe ITB harvest of a similar size (often
1x 8 cm), the graft is left flat, passed deep to the LCL, and
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fixed proximal and posterior to the femoral insertion of
the LCL between 30° [29] and 60° [28] of knee flexion in
neutral rotation.

Ellison Procedure

In contrast to the prior procedures in which the ITB is left
attached to Gerdy’s tubercle, Ellison described a distal
transfer of the ITB in 1979 [30]. A 1.5 cm sliver of bone is
elevated from Gerdy’s tubercle, after which a 1.5 cm strip of
ITB is mobilized proximally. The capsule beneath the LCL
is then vertically incised and plicated. Finally, the ITB with
attached bone block is passed deep to the LCL and secured
anterior to the harvest site in a bony trough with the knee
flexed to 90°.

Combined LET and ACLR

Although the prior procedures were developed in isolation
to address ACL deficiency, such techniques failed to restore
anteroposterior stability, with associated poor outcomes
[31-33]. This resulted in adaptation of the above techniques
for use in combination with ACLR, as well as the develop-
ment of combined intra- and extra-articular techniques.

Macintosh Lateral Substitution with Over-the-Top
Technique

MaclIntosh described a combined extra- and intra-articular
reconstruction for ACL deficiency, the results of which were
published in 1985 [34]. In this procedure, a distally based,
25 x4 cm ITB graft is harvested. The graft is passed deep to
the LCL from distal to proximal, and subsequently shuttled
through a subperiosteal tunnel to exit anterior to the lateral
intermuscular septum. The graft is then passed around the
lateral femoral condyle, into the knee joint, and through a
tibial tunnel back to its insertion on Gerdy’s tubercle. It is
fixed with suture at Gerdy’s tubercle, the tibial tubercle,
the aperture of the subperiosteal condylar tunnel, and the
proximal aspect of the LCL.

Marcacci Procedure

Since the introduction of the combined MaclIntosh technique,
several modifications have been described [35, 36]. One of
the more commonly performed is the Marcacci procedure,
published in 1998 [37]. Rather than using an ITB graft, this
technique employs a hamstring harvest. The semitendinosus
and gracilis tendons are procured, left attached at the pes
insertion, and sutured together. A tibial tunnel is drilled, and
the graft is passed intraarticularly through the tibial tunnel,
around the lateral femoral condyle in “over-the-top” fashion,
and out laterally through the ITB. The graft is then tensioned
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and fixed proximal to the flare of the lateral condyle with
two staples in 90° of knee flexion. Finally, the graft is passed
deep to the fascia and fixed just inferior to Gerdy’s tubercle
to complete the lateral tenodesis.

Biomechanical Effect of LET

With renewed interest in the anterolateral structures of
the knee and their role in rotatory knee instability, the
biomechanical effects of LET procedures have been
meticulously examined. This contribution is highlighted
by multiple biomechanical cadaveric studies demonstrating
that in the presence of combined ACL and anterolateral
lesions, ACLR alone resulted in residual anterior
translation and internal rotation laxity. This laxity was
significantly decreased when ACLR was combined with
ALL reconstruction or LET [38—40].

In addition to eliminating rotatory knee instability,
LET procedures offload the strain sustained by ACLR
grafts. During simulated pivoting loads, the addition of
LET resulted in decreased ACL graft force with up to 80%
decreased load seen at 30° of flexion [41]. These findings
were replicated in a subsequent study of six cadaveric knees,
which found that the modified Lemaire technique reduced
ACL graft forces by 61% [42]. The authors concluded that
the LET could be considered protective of the ACL graft and
suggested that it be considered for use in high-risk patients.

Technical aspects of the procedure have also been
biomechanically studied. One cadaveric study examined
the knee flexion angle at which the graft was fixed. The
LET (modified Lemaire) procedure restored native knee
kinematics when fixed at 0, 30, and 60° of knee flexion
[43]. In comparison, ALL reconstruction only restored knee
kinematics when fixed in full extension. Regarding femoral
attachment sites, Kittl et al. examined various femoral
attachment sites and graft courses and found favorable graft
length changes with a graft deep to the LCL and attached
proximal to the lateral femoral epicondyle [44]. These
findings, when evaluated in conjunction with the length
change measurements reported in the original anatomic
study of Claes et al. [13ee], are notable, as they suggest the
described ALL was lax in lower flexion angles, where the
pivot shift most commonly occurs.

While the LET may be successful in reducing tibial
translation and excessive tibial rotation, there is some
concern that the procedure may constrict anteroposterior
tibial translation and internal tibial rotation. Jette et al.
found that, while both ALL reconstruction and LET
restored native internal rotation, there was decreased
internal tibial rotation as the knee flexion angle increased
[38]. Marom et al. analyzed cadaveric specimens and
found that the addition of LET to ACLR resulted in

anteriorization of the center of contact stress in the lateral
compartment [45]. While this may be beneficial in patients
with anterior subluxation of the lateral tibia, it was also
noted that both the mean and the peak lateral compartment
contact stresses were increased. Xu et al. studied the
effect of cortical fixation on knee kinematics and found
that femoral tunnel fixation decreased internal rotation
and anterior tibial translation more than femoral cortical
fixation in cadaveric models [46].

The biomechanical effects of LET have been studied
in vivo as well. Multiple kinematic studies using gait analysis
have demonstrated the restoration of pre-injury gait dynam-
ics and baseline knee translation with the addition of LET to
ACLR [47, 48]. Another recent in vivo analysis examined
the change in cartilage contact pressure with and without
LET and found that while LET resulted in a larger lateral
compartment cartilage contact center at 6 months, there was
no significant difference at 12 months post-operatively [49].

Indications and Contraindications

LET has been employed in both the primary and revision
ACLR setting. Criteria for the addition of LET to primary
ACLR that have shown favorable outcomes include
patients with one or more of the following: younger
individuals <25 years old [50ee] with goals of return to
contact, pivoting sports [51], high-grade anterolateral
rotatory laxity with grade 2 or higher pivot shift [52],
generalized ligamentous laxity (Beighton score >4)
[50ee, 53], knee hyperextension > 10° [50ee, 53], lateral
coronal plane laxity [54], increased posterior tibial slope
[55¢], concomitant lateral meniscal deficiency [56], and
MRI evidence of anterolateral capsular injury [50ee, 57,
58]. Furthermore, in the revision setting, LET may aid in
prevention of subsequent failure, particularly in high-risk
patients with the characteristics discussed above [59, 60].
While these indications have been cited extensively in the
literature, it is important to note that their development
originates from studies limited by their low level of
evidence (expert opinion or retrospective studies with
short-term follow-up and no direct comparison group) and
by the exclusive use of hamstring autograft, limiting the
generalizability of LET with different ACLR grafts.

Conversely, the addition of an LET is contraindicated in
ACL-deficient knees with concomitant posterolateral corner
injury/laxity, as the lateral augmentation may fix the tibia
in a subluxated position. Lastly, LET should be cautiously
considered in those with lateral compartment knee osteo-
arthritis as well as in the skeletally immature due to risk of
injury to the femoral physis [28, 61]. Table 1 lists common
indications and contraindications.
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Table 1 Indications and
contraindications for LET

augmentation with ACLR, When to consider adding LET

Indications and contraindications for LET

When to consider avoiding LET

based on previous literature [28,
50ee, 51-54, 55, 56-61] and

authors’ preference
higher pivot shift)

Generalized ligamentous laxity (Beighton score >4)

Knee hyperextension (>10°)
Lateral coronal plane laxity
Increased posterior tibial slope

Younger individuals (<25 years of age)
High grade anterolateral rotatory laxity (Grade 2 or

Concomitant posterolateral corner injury/laxity
Pre-existing lateral compartment knee osteoarthritis

Skeletally immature individuals

Concomitant lateral meniscal deficiency

MRI evidence of anterolateral capsular injury

MRI, magnetic resonance imaging

Clinical Outcomes

The original LET was performed in isolation and led to sub-
optimal clinical outcomes with persistent inability to return
to preinjury level of sport in over half of cases [33, 62]. How-
ever, after the standardization of concomitant intra-articular
ACLR, reported clinical and functional results have improved.
A systematic review from Hewison et al. found that
the addition of LET to ACLR results in a statistically
significant reduction in rotatory knee laxity as measured by
the pivot shift test [63]. However, despite this reduction,
there was no difference in KT-1000/2000 measured anterior
translation, suggesting the dominant role of the ACL graft
in resisting anterior translation [63]. Moreover, there was no
difference in clinical outcomes, though the means by which
patient reported clinical outcomes were measured varied
considerably and were difficult to analyze [63]. The results
from this review are consistent with subsequent systematic
reviews [64, 65], which also found improvement in the pivot
shift test but no statistical improvement in patient outcome
scores. It should be noted that the subsequent studies again
did not attempt to pool clinical scoring systems due to the
small number of individual studies utilizing each one, and
that a prospectively collected database of patients treated
with LET in addition to ACLR did show improved patient
reported outcomes at 2 years post-operatively [66].
Clinical outcomes have also been examined in high-risk
patients, such as those undergoing revision ACLR [67—-69].
In the revision ACL setting with high grade knee laxity
(defined by high grade pivot shift or side-to-side difference
greater than 6 mm), Alm et al. reported that the addition
of LET led to decreased failure rates as well as increased
postoperative functional scores [68]. These benefits may be
present through mid-term follow-up as well, as a systematic
review from Grassi et al. exhibited improved subjective out-
come scores and high return to play rates at 5-year follow-up
in a similar high-risk cohort of revision patients [67]. These
findings may be confined to patients with high preoperative
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laxity, however, as a case series from Eggeling et al. found
no difference in graft failure rate with the addition of LET in
revision ACLRs with low preoperative anterior laxity (less
than 5 mm) [69].

Another group of high-risk patients are female athletes
who participate in cutting and pivoting sports. Guzzini et al.
reported a case series of sixteen elite female soccer players and
found high subjective clinical outcomes with no residual laxity
or graft failures following combined LET with ACLR [70].

Perhaps, the best clinical evidence in high-risk patients
to date stems from the STABILITY trial, a multicenter ran-
domized controlled trial comparing hamstring autograft ACLR
with and without LET [71ee]. The trial includes patients aged
14-25 years with ACL deficiency and two of the following: a
high-grade pivot shift (grade two or higher), desire to return to
high-risk sports, generalized ligamentous laxity, or knee recur-
vatum exceeding 10°. In one of the earliest STABILITY I stud-
ies, the addition of LET to ACLR significantly reduced graft
rupture and rotatory knee instability at 2 years post-operatively
[50ee]. In a 2022 case-control study utilizing STABILITY 1
data, a logistic regression analysis found once again that LET
was protective of graft rupture, while younger age, increased
posterior tibial slope, early return to sport, and high-grade
knee laxity had increased odds of graft rupture [55¢]. Finally,
while the addition of LET resulted in slightly increased pain
and reduced subjective functional recovery up to six months
post-operatively, these differences resolved by 12 months [72].

Despite overall positive patient outcomes, the increased
lateral compartment pressure observed in biomechanical
studies has led to clinical concern for the development of
osteoarthritis. Devitt et al. [73] performed a systematic
review of studies examining this and found insufficient
evidence to suggest there is an increased rate of osteoarthritis
with the addition of LET. Long term follow-up studies
have also examined the potential correlation. Prospective
case series consisting of 20-year [74e] and 24.5-year [75]
follow-up both show high subjective patient satisfaction and
no association of osteoarthritis development with LET. An
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additional recent cohort study also reported a significantly
higher risk of osteoarthritis with ACLR alone compared to
LET augmentation at 15-year follow-up [76].

Future Directions

As discussed, the current literature supports the efficacy
of LET in reducing failure of hamstring autograft ACLR
[50ee]. However, there is limited evidence to suggest
that these same benefits are present with the use of other
commonly used grafts such as bone-patellar tendon-bone
(BTB) or quadriceps tendon autograft. The STABILITY II
trial [77], currently underway, is a high-level, prospective,
randomized study that will compare BTB and quadriceps
tendon autograft ACLR with and without LET. This
study, including others focusing on long-term, prospective
outcomes evaluating the role of LET on ACL graft rupture
in the primary and revision settings, will help to further
elucidate the utility of LET as a tool for restoring knee laxity
and preventing ACL graft re-rupture.

Authors’ Preferred Approach

The authors perform primary autograft ACLR with BTB or
quadriceps tendon, reserving hamstring autograft for cases
of extensor mechanism insufficiency or patient preference.
As there currently exists no high-level prospective evidence
to guide the use of lateral augmentation procedures in pri-
mary ACLR with quadriceps or BTB autograft, at present, the
authors perform combined primary ACLR and LET predomi-
nantly in patients enrolled in the STABILITY II trial. LET
is also considered adjunctively in revision ACL cases with
no other identifiable causes of failure (tunnel malposition,
increased posterior tibial slope, posterolateral laxity, coronal
malalignment). The preferred technique is a modified Lemaire
extraarticular tenodesis, due to the procedure’s simplicity, low
complication rate, and excellent clinical outcomes [S50ee, 78].

Surgical Technique

The patient is positioned supine with a tourniquet on the
proximal thigh. A leg holder is placed around the tourniquet,
and the contralateral leg is placed in the lithotomy position.
The foot of the bed is then dropped, allowing the operative
extremity to hang free at 90° of knee flexion. The extremity
is prepared and draped in sterile fashion.

Following completion of knee arthroscopy and ACLR,
attention is turned to the LET. A 3-cm incision is made over
the lateral aspect of the thigh, starting just posterior to the
lateral epicondyle and extending proximally in line with
the fibers of the ITB. Dissection is carried to the level of
the ITB, and the posterior border is identified. A 0.8 X 1 cm
strip of ITB is incised, centered slightly posteriorly yet tak-
ing care to preserve the posterior Kaplan fibers. A graft
8 cm in length is harvested and left attached distally to Ger-
dy’s tubercle. The free end of the graft is then whipstitched
with a braided, absorbable size 0 suture. The anterior and
posterior borders of the LCL are identified and marked with
electrocautery. A tonsil is then placed deep to the LCL,
and the ITB graft is passed deep to the LCL from distal to
proximal. The point of graft fixation is subsequently marked
with electrocautery just proximal to the flare of the lateral
condyle, and proximal and posterior to the lateral epicon-
dyle. The site is debrided of soft tissue with a rongeur and
electrocautery. The knee is then flexed to 60° with neutral
rotation, and the graft is fixed with a Richards staple at
approximately 20 Newtons of tension. Staple position is
confirmed with intraoperative fluoroscopy, and any remain-
ing graft is sutured onto itself. The wound is then irrigated,
and the ITB closed with absorbable size O suture. The skin
and subcutaneous tissue is then closed in a layered fashion.
Table 2 lists pearls and pitfalls of the authors’ preferred
approach of ACLR and LET.

Full weightbearing and range of motion is permitted
immediately, with rehabilitation and restrictions dictated
by concomitant meniscal pathology.

Table 2 Pearls and pitfalls of LET with ACLR, based on authors’ preferred approach

Pearls and pitfalls of LET with ACLR

Pearls

Pitfalls

Center ITB incision slightly posteriorly to identify and preserve
posterior Kaplan fibers

Mark the anterior and posterior borders of the LCL with electrocautery
for easy identification

Pass the ITB deep to the LCL to prevent excess movement of the graft

Graft fixation with Richards staple at 20 Newtons of tension

Avoid too posterior and deep of incision during ITB graft harvest to
protect posterior Kaplan fibers

Fixation with Richards staple in too much knee flexion/extension and
non-neutral rotation of foot — doing so may result in over constraint
or laxity of graft at final fixation

LET, lateral extra-articular tenodesis; ACLR, anterior cruciate ligament reconstruction; /7B, iliotibial band; LCL, lateral collateral ligament
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Conclusion

The anterolateral complex of the knee works synergistically
with the ACL to prevent rotational instability. While ALC
augmentation procedures were initially developed to address
ACL deficiency in isolation, biomechanical and clinical data
have led to use of the LET as a procedure that both augment
and protect the ACL graft. Recent studies highlight the
utility of adjunctive LET in high-risk patients undergoing
primary and revision ACLR, as it appears to decrease failure
rates and improve patient outcomes. However, further high-
quality studies are needed to elucidate the precise indications
for and outcomes of combined ACLR and LET.

Data Availability All relevant data generated or analyzed during this
study are included in this published article.
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