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Abstract

Purpose of Review The importance of the posterolateral corner (PLC) with respect to knee stability, particularly in the setting of
anterior cruciate ligament (ACL) deficiency, has become more apparent in recent years. The purposes of this article are to review
the current concepts of PLC injuries and to address their role in the ACL-deficient and ACL-reconstructed knee.

Recent Findings Recent literature demonstrates that a single staged, combined reconstruction is optimal. Studies further provide
more thorough insight into avoidance of tunnel collision during the multiligament reconstruction. In total, reconstruction proce-
dures have demonstrated successful outcomes in over 90% of patients.

Summary In summary, we report that in the setting of suspected concomitant PLC and ACL injury, it is essential to address both
injuries; appreciating the local anatomy, diagnostic modalities, and surgical techniques are each crucial to achieving desirable
clinical outcomes.

Keywords Posterolateral corner - Lateral (fibular) collateral ligament - Anterior cruciate ligament - Multiligament injury -

Ligament reconstruction

Introduction

With an estimated 175,000 anterior cruciate ligament (ACL)
reconstructions performed annually, the ACL is the most fre-
quently reconstructed ligament in the human knee [1]. Long-
term outcome analysis of ACL reconstructions has demon-
strated at best an 80-90% return to preinjury function, and
there is a reported 15% risk of reinjury to the reconstructed
graft [2, 3]. Concomitant ligament damage in acute knee in-
juries can be difficult to assess secondary to patient guarding
due to swelling and poor visualization on routine magnetic
resonance imaging (MRI) scans, and, as such, surgical chal-
lenges increase significantly with multiple ligament involve-
ment. Further improvements in ACL reconstruction outcomes
may be dependent on proper diagnosis of concomitant
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ligament damage at initial presentation and an improved un-
derstanding and implementation of current surgical
techniques.

The posterolateral corner (PLC) was once considered the
“dark side” of the knee due to the relatively poor understand-
ing of its local anatomy, subjective clinical exam findings,
unvalidated diagnostic imaging findings, and a lack of
evidence-based approaches for reconstruction. Partly because
of an evolving appreciation for its relationship with the ACL,
recent literature on the topic has improved our understanding
of the PLC and has paved the way for biomechanically vali-
dated surgical reconstruction techniques that are supported by
very successful clinical outcomes. PLC injuries have been
reported to account for up to 16% of all knee ligament injures
and are commonly associated with cruciate ligament injuries,
with only 28% of all PLC injuries occurring in isolation [4—6].
The purposes of this article were to review the current con-
cepts of PLC injuries and to address their role in the ACL-
deficient and ACL-reconstructed knee.

Anatomy and Function

The PLC consists of three major static stabilizing structures
and several secondary dynamic and static stabilizers which
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collectively provide both the primary restraint against varus
translation and also resist posterolateral rotation of the tibia
relative to the femur. The three major static stabilizers are the
fibular collateral ligament (FCL), the popliteus tendon (PLT),
and the popliteofibular ligament (PFL) [7].

Fibular (Lateral) Collateral Ligament (FCL)

The FCL is the primary varus stabilizer of the knee. The fem-
oral attachment is located slightly proximal (1.4 mm) and
posterior (3.1 mm) to the lateral epicondyle in a small bony
depression (Figs. 1 and 2). This attachment site is approxi-
mately 18.5 mm proximal and posterior to the PLT attachment
site when the knee is at 70°; this relationship is important to
appreciate in anatomic reconstruction techniques. The primary
distal attachment site is located in a bony depression on the
fibular head: 8.2 mm posterior to the anterior margin of the
fibular head and 28.4 mm distal to the tip of the fibular styloid
process. The remaining portion of the distal insertion blends
with the peroneus longus fascia. On average, the FCL is
69.6 mm in length [7].

Popliteus Tendon (PLT)

The femoral insertion of the PLT constitutes the most anterior
femoral insertion of the PLC (Fig. 2). The popliteus muscle
originates on the lateral aspect of the femur and extends pos-
terior and distally in an oblique fashion to insert at a broad

Fig. 1 Dissection of the major structures of the PLC from a lateral
perspective with the long head of the biceps femoris resected. PFL,
patellofemoral ligament; FCL, fibular collateral ligament; LM, lateral
meniscus
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Fig. 2 Dissection of the major structures of the PLC with the knee at 90°
flexion. PLT, popliteus tendon; LG, lateral gastrocnemius; FCL, fibular
collateral ligament; ALL, anterolateral ligament; LHB, long head of
biceps

attachment site on the posteromedial aspect of the tibia. This
femoral attachment footprint is located posterior to the margin
of the lateral femoral condyle articular cartilage and at the
anterior fifth of the popliteal sulcus. It becomes tendinous in
the lateral third of the popliteal fossa and intra-articular as it
courses deep to the FCL. The average total length of the PLT is
54.5 mm [7].

Popliteofibular Ligament (PFL)

The PFL, formerly called the arcuate ligament, has distinct
anterior and posterior divisions and anchors the
musculotendinous junction of the popliteus muscle to the fib-
ular head (Figs. 1 and 2) [8]. The distolateral attachment of the
anterior division is located on the anterior downslope of the
medial aspect of the fibular styloid process. Similarly, the
posterior division attaches at the apex and posteromedial as-
pect of the fibular styloid process. The posterior division
(5.8 mm) has a larger width than the anterior division
(2.8 mm). Significant for anatomic reconstruction, the PFL
and PLT form an 83° angle, on average, at their junction [7].

Secondary Structures—Dynamic and Static
Stabilizers

Secondary structures help stabilize the knee in a static and
dynamic manner. From deep to superficial, these structures
include the mid-third lateral capsular and anterolateral liga-
ment, coronary ligament, lateral gastrocnemius tendon,
fabellofibular ligament, long head of the biceps femoris,
iliotibial band, and the anterolateral ligament.

»  The midthird lateral capsular ligament is a thickening of
the lateral capsule. It attaches to the femur near the lateral
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epicondyle, has a capsular attachment to the lateral menis-
cus, and attaches to the tibia just distal to the lateral artic-
ular cartilage between the posterior border of Gerdy’s tu-
bercle and the anterior edge of the popliteal hiatus. It is
composed of two subcomponents: meniscofemoral and
meniscotibial ligaments [9, 10].

» The coronary ligament of the lateral meniscus is defined
as the meniscotibial portion of the posterolateral joint cap-
sule. It begins laterally at the tibial attachment of the pos-
terior cruciate ligament and forms the medial border of the
popliteal hiatus [11, 12].

» The lateral gastrocnemius tendon arises from the most
lateral portion of the gastrocnemius muscle belly at or near
the posterior aspect of the supracondylar process of the
distal femur. The femoral attachment site is an average
of 13.8 mm posterior to the FCL attachment site. The
tendon courses distally to fuse with the medial gastrocne-
mius and the solus muscles to form the sural triceps (Figs.
1 and 2) [7].

» The fabellofibular ligament is the distal thickening of the
capsular arm of the short head of the biceps femoris. In the
majority of patients, it extends vertically from the fabella
at the lateral head of the gastrocnemius to the lateral aspect
of the fibular styloid process. Of note, the fabella is a
sesamoid bone in the minority of cases, and more often a
cartilaginous analog, that is found within the proximal
lateral gastrocnemius tendon [7, 13, 14].

» The long head of the biceps femoris originates at the
ischial tuberosity of the pelvis and extends distally
through the posterior and lateral aspects of the thigh
until it attaches using both a direct and anterior arm.
The direct arm attaches laterally to the fibular sty-
loid on the lateral aspect of the fibular head. The
anterior arm attaches laterally to the FCL fibular
attachment on the fibular head. Between the two
arms’ attachment sites lies the biceps bursa, or
FCL-biceps bursa, which must be accessed in order
to assess the distal FCL attachment [7].

» The iliotibial band (ITB) is the most superficial layer of
the lateral aspect of the knee. It originates at the anterolat-
eral external lip of the iliac crest and extends distally to the
anterolateral aspect of the tibia at Gerdy’s tubercle.
Throughout its course, there are numerous peripheral at-
tachments. Significantly, during an open PLC procedure,
the ITB must be incised longitudinally to properly assess
the FCL and PLT attachment sites [7].

» The anterolateral ligament (ALL) comes under tension
during internal rotation of the tibia when the knee is at
30° of flexion. The femoral attachment is located posterior
and proximal to the lateral femoral epicondyle and the
FCL; the anterolateral tibia attachment is approximately
midway between the center of Gerdy’s tubercle and the
anterior margin of the fibular head [15]. Studies have

shown that Segond fractures can occur from the tibial
attachment site of the ALL [16].

Other Important Components

The common peroneal nerve innervates the anterior and lateral
compartments of the lower extremity and is supplied by spinal
nerve roots L4-S2. It emerges from a bifurcation of the sciatic
nerve in the posterior thigh and courses along the biceps
femoris and around the neck of the fibula until it splits into
the superficial and deep peroneal nerve. The peroneal nerve is
injured in 13—16.7% of PLC injures; the injury mechanism is
most likely secondary to the initial traction injury on the nerve
with a hyperextension or varus force and also due to hemato-
ma formation and subsequent nerve compression (Fig. 3) [6,
17, 18].

The lateral inferior genicular artery emerges from the pop-
liteal artery and courses extra-articularly along the lateral joint
capsule. Along the lateral aspect of the knee, the artery winds
anteriorly, coursing anterior to the fabellofibular ligament and
posterior to the PFL. It is important to identify this artery
during PLC procedures because it can serve as both an aid
in anatomical identification of important structures and be-
cause bleeding from this artery can cause hematoma formation
and transient peroneal neuropraxia [19].

Evaluation

Mechanism The most common mechanisms of injury to the
PLC involve a posterolateral-directed force to the

Lateral |
Capsule

]

Fig. 3 Dissection of a left lateral knee at 90° of flexion, identifying the
common peroneal nerve (CPN). Important to identify and protect
intraoperatively. ITB: Iliotibial band; LHB: long head of the biceps
femoris
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anteromedial tibia, knee hyperextension, and/or severe exter-
nal rotation of the tibia while the knee is partially flexed. This
most commonly occurs in the setting of athletic trauma, motor
vehicle accident, and falls [20]. Only 28% of PLC injuries
occur in isolation and are typically associated with ACL or
posterior cruciate ligament (PCL) tears [5, 6].

Presentation Patients with acute injuries of the PLC most
frequently present with pain over the posterolateral aspect of
the knee, perceived side-to-side instability near extension,
posterolateral rotary instability, difficulty walking on uneven
ground, ecchymosis and swelling, and/or foot drop. Chronic
injures present with instability with side-to-side activities, an
inadvertent hyperextension or a varus thrust gait, difficulty
maintaining full extension, and a limited ability to resume
sports [21]. Current literature reports injury to the common
peroneal nerve in 16.7% of patients with isolated PLC injuries
and 13—-16% in combined PLC-cruciate ligament injuries [17,
22, 23]. Localized swelling and pain can limit the diagnostic
capabilities of the clinical exam.

Physical Exam Upon presentation of a possible PLC injury, a
thorough physical examination should include the Lachman
test, pivot shift, dial test at 30° and 90° (Fig. 4), posterolateral
drawer test with the knee at 90° of flexion and 30° of external
rotation, heel height differences compared to the contralateral
knee and varus stress examination at 0° and 30°. When the
presentation is suspicious for a multi-ligament knee injury, it is
essential to also perform the external recurvatum test (mea-
sured via heel height differences in cm) and the reverse pivot
shift test [6, 23, 24]. The literature demonstrates that increased
recurvatum suggests a combined PLC or FCL and ACL injury
[19]. The reverse pivot shift test is performed with the knee
flexed to approximately 80-90°, with a valgus and external
rotational force applied. In this position, a positive test would
be identified if the tibia became subluxed posterolaterally. The
knee is then extended; if the tibia is posterolaterally subluxed,
the ITB will reduce it as it goes from functioning as a flexor to
an extender of the knee and a visible reduction of the tibia on
the femur can occur. However, a positive reverse pivot shift
test can be found in 35% of normal physiologically lax knees,
highlighting the importance of performing the clinical knee

Fig. 4 Demonstration of the dial
test with the knee at 30°. a The
patient at neutral tibial rotation on
left and increased tibial external
rotation on the right. b > 10°
difference on side-to-side com-
parison, significant for a positive
dial test and suggestive of PLC

injury
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exam on the contralateral knee for comparison and also con-
sidering the physical exam finding in the setting of the injury
as a whole [25].

Imaging Acute PLC injuries are difficult to identify on stan-
dard anteroposterior and bent knee patellofemoral x-ray radio-
graphs. Thus, it is essential to obtain bilateral varus stress
radiographs for a reliable diagnosis of the objective amount
of side-to-side differences in lateral compartment gapping.
The literature demonstrates that varus stress radiographs are
both a reliable and reproducible method to evaluate the sever-
ity of PLC lesions [26]. Varus stress radiographs should be
performed with the knee at 20° flexion. Lateral compartment
gapping is determined by measuring the shortest distance be-
tween the subchondral bone surface of the most distal aspect
of the lateral femoral condyle and the corresponding lateral
tibial plateau. LaPrade et al. have reported that an isolated,
complete FCL tear can be identified by a spatial difference
of 2.7-4.0 mm (Fig. 5), while a side-to-side difference of
greater than 4 mm corresponds to an associated grade III
PLC injury [26]. It should be noted that a 2016 biomechanical
study suggested that an isolated FCL tear could be identified
by a side-to-side increase of 1.99 mm on varus stress radio-
graphs and a 2.71 mm increase in an ACL-deficient knee [27].

Additionally, Chahla et al. conducted an expert consensus
study on injuries to the PLC and concluded that experts be-
lieve that MRI should always be performed in the assessment
of suspected acute posterolateral corner injuries [28]. The
MRI should be a minimum 1.5 T in magnetic power. MRI
has been reported to have 90% sensitivity and specificity for
IT band, biceps tendon, FCL, and popliteus tendon injury
(Fig. 6). The only PLC structure with poor reported diagnostic
accuracy on MRI was the PFL, with 68.8% sensitivity and
66.7% specificity [4, 29, 10]. Among patients with an ACL
injury diagnosed on MRI, 19.7% were found to have a con-
comitant PLC injury [30].

As previously discussed, PLC injuries in the setting of an
acute ACL tear are often misdiagnosed or missed completely.
As such, the conclusion reached by Geeslin et al. in 2010
about the implication of MRI bone bruises is significant.
They showed that bone bruises were frequently found in pa-
tients with both acute isolated and combined PLC injuries.
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Fig. 5 Varus stress radiographs
showing a likely FCL tear
according to the accepted values
by LaPrade et al. [26]. a The
affected knee, while b the healthy
knee. There is a side-to-side dif-
ference of 3.7 mm

Among patients with combined ACL and PLC injuries, 50%
had anteromedial femoral condyle bone bruises, 39.5% had
posterolateral tibial plateau bone bruises, and 28.9% had
posteromedial tibial plateau bone bruises identified on MRI.
Thus, in the setting of an ACL tear, when the presence of an
anteromedial femoral condyle bone bruise is identified on
MR, there should be an increased level of suspicion for a
concurrent PLC knee injury (Fig. 7) [31¢].

Classification Posterolateral corner injuries are most common-
ly classified by either the Hughston scale, which is a subjec-
tive classification system that considers the amount of per-
ceived varus stress opening when compared to the contralat-
eral limb, or the Fanelli classification system, which stratifies
by the degree of combined posterolateral rotational instability
noted [23] (Table 1).

FCL

Fig. 6 This magnetic resonance image of a right knee shows a complete
tear of the fibular collateral ligament (FCL). It further shows increased
signal intensity at the femoral attachment site of the popliteus tendon
(PLT) suggesting PLT injury as well

Treatment

When the workup indicates a combined acute PLC and ACL
injury, reconstruction or a combined hybrid repair should ide-
ally be performed within 3 weeks of injury [32]. There are two
primary reasons to ensure that the surgery is performed within
this time frame: (1) failure to address the PLC immediately
leaves the ACL graft under increased tension and (2) acute
reconstruction/repair allows for the native anatomic land-
marks to be properly identified for most anatomic
reconstructions.

Non-surgical management of PLC injuries is not robustly
described in the literature, but positive results with

Fig. 7 This magnetic resonance image of a right knee demonstrates the
classical bone bruise pattern associated with PLC injuries. This image
shows an anteromedial femoral condyle and tibial plateau bone bruising
pattern
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Table 1 PLC classification systems

Classification Rating scale

Finding suggestion

Fanelli Classification

Type B: 10° increase in external rotation of the tibia. Slight varus

relaxation (5—10 mm in varus load test)

Type C: 10° increase in external rotation of the tibia. Severe varus

relaxation (> 10 mm in varus load test)
Grade I: 05 mm or 0-5°

Grade II: 6-10 mm; 6-10°
Grade III: > 10 mm or > 10°

Hughston scale

Type A: 10° increase in external rotation of the tibia.

PFL, PLT
PFL, PLT, FCL

PFL, PLT, FCL, capsular avulsion, cruciate ligament

-Minimal ligament tearing with no abnormal motion
-Partial tearing with slight/moderate abnormal motion

-Complete tearing with marked abnormal movements

conservative management and early-mobilization of acute
grade I or Il isolated PLC injuries have been reported [33, 34].

Surgical options to address a combined PLC and ACL injury
include either repair or reconstruction of the PLC. Westermann
et al. concluded that similar outcomes can be achieved with
either repair or reconstruction of PLC injuries treated concur-
rently with ACL reconstruction at 6-year follow-up [35].
However, the majority of current literature suggests that recon-
struction techniques are associated with significantly superior
patient outcomes. Historically, end-to-end isolated
midsubstance repair of the injured PLC structures was only
applied to acute cases; however, due to the higher failure rates
in comparison to reconstruction (40% versus 6% in one cohort
and 37% versus 9% in another cohort, respectively), PLC repair
is not recommended [32, 36, 37]. A systematic review by
Moulton et al. that included 456 knees described a 10% total
failure rate using reconstruction techniques in chronic injuries
[38e¢]. Currently, repairs are reserved for [1] injuries that in-
volve avulsions, especially of structures avulsed off the fibular
head (i.e., FCL, the PFL, and the biceps tendon) or PLT, which
need to be reattached to the bone, and (2) injuries involving the
capsule and the lateral meniscocapsular ligaments that are an-
chored and sutured to the underlying bone [5].

Some authors are proponents of the multistage ligament
reconstruction approach, suggesting that multiligamentous in-
juries to the PCL and/or posterolateral corner should be
repaired 6 weeks prior to the ACL reconstruction due to the
reported length of the surgery itself [37], while other studies
provide evidence to support a single staged approach. A sys-
tematic review reported that the repair of acute grade 111 PLC
injuries with multi-staged reconstruction was associated with
a 38% failure rate, whereas a more robust, single-stage recon-
struction technique for PLC injuries with concurrent recon-
struction of cruciate injuries resulted in an overall 9% failure
rate [38ee].

The authors of the current review are proponents of a single
stage surgery for all acute knee injuries which involve PLC
injuries. In addition to the aforementioned reasons, a single
staged procedure allows for all torn structures to be addressed
in one operation, leading to a decreased risk of attenuation of
surgically reconstructed structures due to untreated or

@ Springer

unrecognized structures which are codependent on each other.
Further, a single stage surgery allows the patient to begin
rehabilitation and have the opportunity to resume activities
sooner. A prospective study described equivalent post-
operative clinical outcomes using an early partial weight-
bearing protocol when compared to a non-weight-bearing pro-
tocol following either an isolated FCL reconstruction or a
combined FCL and ACL reconstruction [39]. Further, a reha-
bilitation program focused on early knee motion can help to
prevent the arthrofibrosis that has been associated with single-
stage multiple ligament reconstruction procedures [40+¢].

The current authors do support a multistaged reconstructive
technique for chronic ACL/PLC injuries in the setting of con-
current genu varus malalignment. Genu varus in the setting of
a chronic PLC injury leads to increased tension on the PLC
and is associated with a significant risk of PLC graft failure if
not properly addressed. The first stage should be a proximal
tibial osteotomy, which in isolation has been shown to address
the PLC laxity in 38% of cases- particularly those cases with
low velocity knee injuries and isolated chronic PLC injuries
[41]. When the proximal tibial osteotomy does not adequately
address the laxity, a combined PLC/ACL reconstruction
should be performed at least 6 months after the first procedure
and after the osteotomy has healed [40e°].

Surgical Technique

The current authors recommend the use of an anatomic PLC
reconstruction for grade I tears that was derived from a com-
bination of quantitative analysis and biomechanical studies.
Ideally, the reconstruction is performed with an Achilles ten-
don allograft or semitendinosus autografts, because these
grafts have demonstrated favorable outcomes in clinical stud-
ies [41]. The preferred technique begins with a hockey stick
incision along the lateral aspect of the knee followed by a
neurolysis of the common peroneal nerve, and subsequently
a dissection of the posterolateral knee (Fig. 8). From there, the
remnant of the FCL and its attachment site on the lateral aspect
of the fibular head are identified. The fibular head tunnel is
reamed first, followed by the tibial tunnel and passing sutures
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Fig. 8 A right knee lateral view showing a hockey stick incision
extending from the femoral shaft and lateral femoral condyle to the area
between Gerdy’s tubercle and fibula head is performed to develop a
posterior-based skin flap

are placed. The femoral insertion of the FCL and PLT are then
identified and eyelet pins are drilled through the center of their
attachment sites. After confirmation of the 18.5 mm distance
between these two femoral attachments, the FCL and PLT
tunnels are drilled, passing sutures are placed, and the grafts
are fixed proximally before being passed distally. Finally, the
distal ends of the grafts are fixed (fibular head first followed
by the tibia) (Fig. 9) [42].

An isolated PLC reconstruction has been reported to pro-
duce similar outcomes when compared to combined single

Fig. 9 Right knee posterior (a)
and lateral (b) view
demonstrating the anatomic
reconstruction. One can see the
restoration of the native anatomy
in this reconstruction technique

a

stage PLC and ACL reconstructions [43¢°]. Some studies sug-
gest that the PLC structures should be reconstructed and ten-
sioned prior to the ACL reconstruction to prevent a surgically
induced external tibia rotation deformity [44, 45¢].
Conversely, a biomechanical study by Moatshe et al. conclud-
ed that the PLC should be tensioned last in a multiligament
reconstruction in order to avoid tibial internal rotation at lower
flexion angles [46¢°].

A potential complication for single staged anatomical re-
construction techniques is the risk of collision between the
FCL and PLB-ACL tunnels [47, 48]. Camarda et al. reported
that the risk of tunnel collision can best be avoided by limiting
the proximal angulation of the FCL tunnel and directing the
tunnel anteriorly with an axial angulation between 20 and 40°.
Further, the study demonstrated that tunnel collision can be
avoided by reaming parallel to the tangent line to the distal
ends of the medial and lateral femoral condyle [49°].
Similarly, Moatshe et al. concluded that to avoid convergence
with the ACL tunnel, the FCL and PLT tunnels should be
aimed 35° anteriorly and 0° proximally on the lateral aspect
of the knee [50]. This study also showed a 100% tunnel col-
lision rate when the FCL tunnel was aimed 0° in the axial
plane and 0° in the coronal plane.

PLC in ACL-Deficient Knees

The functional diversity of the PLC structures becomes appar-
ent in the ACL-deficient knee. In a healthy knee, the PLC has

b

FCL
(gradt)

PLY
(grak)
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a minimal role in the prevention of anterior tibial translation
[51]. However, in an ACL-deficient knee, the medial menis-
cus and the PLC function as secondary stabilizers, with the
PLC acting to prevent anterior translation mostly in the early
degrees of flexion.

In 2000, Kanamori and colleagues conducted a biomechan-
ical study that utilized a robotic/universal force-moment sen-
sor testing system to analyze the forces on the PLC structures
after transection of the ACL [52]. They showed that in the
ACL-deficient knee, the in situ forces on the PLC structures
increased by 123% at full extension and 413% at 15° of flex-
ion. They also concluded that the PLC has a minor role in
resisting anterior tibial loads. This biomechanical analysis
was supported by the clinical study from Noyes et al. who
described patients with ACL deficiency and varus
malalignment. They reported that these patients have in-
creased tension of the PLC, which was noted by observing
an increased laxity of the structures during manual testing
[53]. They also suggested that in the setting of a triple-varus
knee (deformity of the joint/bone plus lateral laxity and
hyperextension/external rotation), chronic ACL deficiency
can theoretically cause secondary PLC injury. Further biome-
chanical studies have shown minimal difference in external
rotation after the transection of the ACL, supporting the asser-
tion that the PLC structures are the primary stabilizers for
external rotation [54].

PLC in ACL-Reconstructed Knees

Biomechanical data about the role of the PLC in a native knee
has demonstrated the intimate relationship between the PLC
and ACL [44]. When the static structures of the PLC were
sectioned in cadaveric knees, a significant increase in force
on the ACL was found when varus moments and a coupled
varus-internal rotation moments were applied to the joint; spe-
cifically, these forces were greatest when the knee was at 30°
of flexion. Thus, when the static structures of the PLC remain
deficient after ACL reconstruction, one can expect increased
tension on the ACL reconstruction graft and thus an increased
risk for both acute and chronic graft failure. Additionally, a
study by Plaweski et al. demonstrated similar results; their
study initially analyzed the native knee biomechanics, then
sectioned both the static PLC structures and the ACL, before
ultimately reconstructing the ACL [55]. Once the ACL recon-
struction was complete, the authors showed increased varus
and external rotation displacement. From there, the study
demonstrated a return to native kinematics after reconstruction
of the PLC static structures.

This conclusion about the role of the PLC in ACL recon-
structions has also been supported in clinical practice. A study
examined ACL reconstructions with concomitant PLC inju-
ries treated conservatively. In this study, both PLC injuries
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with > 10° of increased tibial external rotation compared to
the normal knee at 30° of flexion and those injuries with > 10°
of increased tibial external rotation with varus opening of 5—
10 mm and a firm endpoint at 30° of knee flexion were man-
aged conservatively. They showed that those knees with ad-
ditional varus opening did far worse, suggesting that conser-
vative management of more severe PLC injuries significantly
impacts the reconstructed ACL graft [56]. Meanwhile, Fanelli
et al. demonstrated successful outcomes in 97.1% of patients
and a mean Lysholm score of 91.8 in patients who underwent
concomitant ACL and PLC reconstructions [57].

Conclusions

The posterolateral corner of the knee has garnered an increase
in academic interest in recent years because of its relationship
to the ACL and its role in providing stability to the knee.
Biomechanical data has demonstrated the intimate relation-
ship that these structures share and the reliance that ACL
grafts have on PLC stability. Further, surgical reconstruction
techniques to restore the native anatomy have been both val-
idated biomechanically, and also supported with strong clini-
cal outcome studies. With these results, recent literature is
encouraging for the up to 15% of ACL injury patients with
concomitant PLC injury who are indicated for concurrent
ACL and PLC reconstruction.
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