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The lateral retinaculum of the knee plays an important role in balancing the forces on the
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patella. The lateral retinaculum is a complex structure with elements coursing from with
quadriceps tendon, iliotibial band as well as dedicated fibers from the patella to the femur.
This complex can provide stability and restraint to both medial and lateral translation in the
knee, but in patients with patellofemoral pain or arthritis it can be overly tight and contribute
to discomfort. Surgical treatments of the lateral retinaculum include lateral release as well
as lateral lengthening. After an exhaustive trial of physical therapy, bracing, medication, or
injections, this cohort of patients may also benefit from surgical intervention. Therefore, a
thorough understanding of the indications, technique, and outcomes of these procedures is
important in the clinical decision-making when treating this subset of patients.
Oper Tech Sports Med 27:150685 © 2019 Elsevier Inc. All rights reserved.
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including patellofemoral pain due to lateral restraint patholo-
Introduction

The patella is stabilized through a combination of
dynamic and static restraints.1,2 Disruption of the bal-

ance of these stabilizers can lead to patellofemoral pain or
instability. The native lateral retinaculum aids in normal
patellar tracking; however, an excessively tight retinaculum
may lead to increased lateral force on the patella resulting in
maltracking of the patella within the trochlear groove and
potentially increased lateral patellar contact pressures. Mala-
lignment increased lateral patellar tilt, and lateral patellar dis-
placement due to tight lateral retinacular structures can
increase the risk of patellar chondrosis and subsequent osteo-
arthritis due to the overloading of forces onto the lateral
patella as first described by Ficat and Hungerford, known as
excessive lateral pressure syndrome.3-5 In addition, the com-
bination of incompetency of the medial patellofemoral liga-
ment (MPFL) and tight lateral retinacular structures can
result in lateral patellar instability and pain.
Lateral retinacular lengthening and lateral release are pro-

cedures that can be used to treat a range of conditions
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gies, such as malalignment from significant patellar tilt, or
lateral patellar hypercompression syndrome.6-9 It can also be
used as an adjunct procedure in treating chronic lateral patel-
lar maltracking.10 This chapter will explore the indications,
surgical techniques, and outcomes of lateral lengthening and
lateral release procedures in the presence and absence of lat-
eral patellar instability.
Diagnosis
The surgical indication for lateral retinacular lengthening or
release procedure is still debated and attitudes toward these
surgeries have changed over the past decade. A survey study
conducted by Fithian et al found that members of the Inter-
national Patellofemoral Study Group rarely perform lateral
releases, with most surgeons only performing 1-5 of these
surgeries per year.11 In addition, there were mixed opinions
on the appropriate indications for performing a release or
lengthening procedure, with the most common indications
being instability, malalignment, and patellofemoral pain.
Patient History
There are several factors that are important to review poten-
tially indicating a patient for lateral retinacular procedures.
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Determining if the patient suffers from medial or lateral insta-
bility is paramount at the outset. If instability is present, it
should be clarified if this occurs only during events or also
between them. The latter suggests there is an underlying
cause of pain separate from the instability symptoms. If there
is pain only with instability, typically there is resolution of
the pain with resolution of the instability. Patients with pri-
mary pain complaints typically mention issues with stairs,
particularly descending stairs, as well as after prolonged sit-
ting. Reports of swelling may denote cartilage damage lead-
ing to synovitis. The physician should also obtain a clear
history of prior surgical procedures including lateral release,
chondroplasty, and debridement.
Physical Exam
The physical exam should begin with inspection which
includes evaluation of the skin for prior surgical scars along
with evaluating the patient’s gait. Specifically, the clinician
should evaluate for the thigh-foot progression angle, signs of
an antalgic gait, as well as coronal plane and rotational stabil-
ity and control with a single-leg squat. The Q-angle can be
evaluated in both extensions as well as throughout range of
motion. The Q angle, which is defined as the angle from the
anterior superior iliac spine to the center of the (reduced/cen-
tral positioned) patella to the tibial tubercle (TT). Evaluating
the dynamic Q-angle can allow for visualization of the J-sign.
This sign occurs due to the patella disengaging from the
trochlear groove during extension and translating laterally in
full extension. The source of a J-sign can be multifactorial
and include osseous deformity such as trochlear dysplasia,
femoral anteversion, or valgus. A Q-angle greater than 15° is
associated with an increase in lateral patellar contact pres-
sures and has been shown to increase a patient’s risk of devel-
oping patellofemoral pain and subluxation.12 Some potential
causes of increased Q-angle can be due to an excessively lat-
eral TT, tight lateral retinaculum, external tibial torsion, and
valgus deformity. The single-leg squat can be very beneficial
in determining the patient’s ability to control coronal and
axial plane stability with dynamic stabilizers including the
gluteus medius and abductors. This maneuver can also be
used to evaluate for Trendelenburg hip drop during squat-
ting. Before beginning with palpation, an evaluation of
hyperlaxity should be performed by determining the patient’s
Beighton criteria.
Palpation should start with evaluation for effusion

through ballottement, followed by range of motion includ-
ing active and passive hyperextension and during flexion
evaluation of crepitus, popping, or clicking.13 Patients who
present with focal lateral facet or lateral retinacular pain
may have lateral patellar hypercompression syndrome,
these patients often present with inferomedial patella pain
and pain along the anteriormedial joint line during palpa-
tion of the joint. In addition, lateral patellar hypercompres-
sion syndrome can be specifically evaluated by evoking
pain relief when centering the patella within the trochlea at
45° of flexion. Patellar grind is performed in extension with
distal and posterior pressure to elicit pain due to
patellofemoral cartilage damage. This should be checked
bilaterally as typically the patient will find the exam uncom-
fortable but not painful in the asymptomatic knee.

When evaluating patients with patellofemoral pain, it is
crucial to determine their patellar mobility. Similarly, per-
forming this exam on patients with nonpatellofemoral com-
plaints can aid the clinician in determining normal findings.
Patellar tilt is tested with the knee in 0°-20° of flexion. The
examiner first attempts to evert the patella both medially and
laterally. If the patella is unable to be everted on the lateral
side to neutral this may be due to an overly tight lateral reti-
naculum. Patients with a prior limited lateral release can be
everted to neutral while those with an excessive lateral release
may evert 30°-90° and should be tested for medial apprehen-
sion/instability. Medial and lateral displacement of the patella
can be tested with a patellar glide test, which utilizes a quad-
rant system between 1 and 4. Scoring ranges from 1, which
suggests lateral retinacular tightness, and 4 which suggests
hypermobility. In addition, there are “A” and “B” modifiers
where “A” represents a firm endpoint and “B” represents a
soft endpoint. Asymptomatic patients typically have 1-2A of
lateral displacement and 2B of medial displacement. Finally,
an apprehension test is critical to evaluate in patients with
perceived patellar instability. The lateral and medial appre-
hension tests are performed with the knee in throughout
range of motion including full extension and moving
through flexion. The test is considered positive when the
patient feels a reproduction of their symptoms of instability
during patellar translation.
Imaging
Knee imaging is useful in gathering clinical evidence of lateral
retinacular tightness or patellar malalignment. Initial imaging
typically consists of standard conventional anteroposterior,
Rosenberg posteroanterior (45° of flexion), lateral, and Mer-
chant views. The lateral view can be used to calculate patellar
height using the Caton-Deschamp, Insall-Salvati, or Black-
burn-Peel methods.14 Caton-Deschamp has been suggested
to be a more reliable method due to its low interobserver var-
iability and that it is unaffected by TT movement unlike the
Insall-Salvati.15 The lateral radiograph is more useful for eval-
uation of trochlear dysplasia than the Merchant view and is
typically classified using the Dejour classification.12 The mer-
chant view may suggest patellar tilt (but true tilt needs
referencing to the posterior condylar plane) and tracking (yet
tracking is most abnormal in early flexion, not the 45° of
most Merchant views) (Fig. 1). Obtaining a true lateral is cru-
cial as measurements of patellar tilt, as described by Mal-
dague and Malghem in 1985, patellar height, a and trochlear
dysplasia can be affected by a poor radiograph (Fig. 2).16 AP
and PA views can help rule out tibiofemoral arthritis while
also demonstrating changes associated with femoral antever-
sion. Hip to ankle radiographs are used to measure the
mechanical axis and anatomical axis, in order to determine
varus or valgus deformity of the limb.

Magnetic resonance imaging allows assessment of the
soft tissues surrounding the patella, such as the proximal



Figure 1 Lateral patellofemoral angle.
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and distal patellar restraints and lateral retinaculum with
extensions to the IT band. Axial and sagittal views are
useful in assessing patellofemoral cartilage pathology,
dysplasia and/or maltracking. Measurements of TT-tibial
groove and TT-posterior cruciate ligament distances help
assess the TT position that may contribute to patellar mal-
tracking.
Figure 2 Analysis of normal (left) and increased
Anatomical Basis of Lateral Retinacular
Surgery
The lateral retinaculum is a complex structure with multiple
attachments. Merican and Amis reported their anatomical
dissections of the lateral retinaculum in 35 cadavers and
described multiple layers.17 Several of these layers merge and
change as the dissection courses from proximal to distal. Ful-
kerson and others have simplified the approach to these
layers by labeling 2 key layers: the superficial oblique and the
deep transverse (Fig. 3).18 The superficial layer consists of
the iliotibial band, the patellar tendon, and the vastus latera-
lis. While, the deep layer consists of the lateral patellofemoral
ligament (LPFL), lateral patellotibial ligament, and the patel-
lotibial band.17 The anatomy of the LPFL is poorly under-
stood but it acts analogously to the MPFL in maintaining
patellar tracking and alignment. A recent study by Capkin
et al described the fan like nature of the femoral and
patellar osseous attachment sites of the LPFL.19 Further-
more, they identified the insertion site on the femur to
be along the superior or middle aspect of the vertical axis
and along the middle aspect on the sagittal axis. Further
studies are needed to further characterize the exact loca-
tion and size of the LPFL attachment sites and their rela-
tionship to anatomical landmarks for surgeries of the
lateral retinaculum.
(left) patellar tilt on lateral radiograph.



Figure 3 Anatomy of the lateral retinaculum.
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Lateral Lengthening
Indication
Lateral retinacular lengthening may be indicated in patients who
present with patellar lateral facet/lateral retinacular pain with a
clinical and imaging findings (true lateral or magnetic resonance
imaging) of a tight retinaculum that fails extensive conservative
treatment including physical therapy and mobilization. In
recent years, lateral lengthening has taken the place of lateral
release when used in conjunction with medial patellar restraint
reconstruction and for chronic lateral patellar maltracking.
Surgical Technique
The patient is positioned supine on a regular operating room
table and a tourniquet is placed on the operative leg and the
nonoperative leg is padded appropriately. An examination
under anesthesia is conducted to evaluate medial and lateral
patellar translation as well as hip internal and external rota-
tion. Standard inferolateral and medial portals are estab-
lished, and diagnostic arthroscopy is performed, with
particular attention being paid to the mobility of the patella
and integrity of the cartilage surfaces.
After arthroscopy, a lateral incision approximately 3 cm in

length is made from the proximal to distal border of the
patella about 2-3 cm posterior to the patella. Subcutaneous
tissues are then dissected, and the lateral retinaculum is iden-
tified. The superficial oblique fibers of the lateral retinaculum
are carefully identified and then sectioned from the deep
transverse fibers. This is performed through a longitudinal
incision 1 cm posterior to the patellar border, the superficial
oblique fibers are then elevated from deep transverse fibers
posteriorly for a distance of 1-2 cm to allow for adequate
lengthening. At this level, the transverse fibers are easily pal-
pated as a separate robust structure and are transected in par-
allel (2 cm posteriorly) with the original incision through the
oblique fibers. Depending on the indication, the cut ends of
the superficial oblique and deep transverse fibers can then be
closed either at this time or at the end of the procedure. Typi-
cally, the length can be set with the patella centrally engaged
in the trochlea and should be checked through a full range of
motion to ensure that there is no significant tension on the
repair. (Figs. 4 and 5). Displacement and tilt of the patella
should be examined after repair to ensure the patient does
not have pathologic tilt and that displacement is normalized.
Lateral Release
Indications
Similar to lateral lengthening, precise indications for a lateral
release procedure remain unclear. Historically, lateral release
was commonly utilized in a variety of situations including
patellofemoral pain, retropatellar crepitus, patellar instability,
and lower extremity malalignment.20 A common indication
was patellar instability and it was performed in conjunction
with MPFL reconstructive surgeries in patients with lateral
patellar instability. However, as our understanding of the
importance of the lateral patellar stabilizers grows, using lat-
eral release as an adjunct procedure for instability is falling
out of favor. Current indications for lateral release include
patients with a tight lateral retinaculum and lateral patellar
hypercompression syndrome that has failed conservative



Figure 5 Lateral lengthening.Figure 4 Lateral lengthening.
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management, consisting of physical therapy and bracing or
taping.21 Lateral release is also performed in patients under-
going total and partial knee replacement to improve tracking.
However, even in this setting patients can develop iatrogenic
medial instability and care should be taken to determine if a
lengthening procedure is more appropriate. While the proce-
dure was historically performed in an open fashion, most
surgeons currently perform lateral release through an arthro-
scopic approach. It should be noted that even patients with
an arthroscopic release can still have a functionally significant
release even though the incisions will appear smaller.
Surgical Technique
The initial steps of the procedure are identical to that
described in the lateral lengthening technique section. Lateral
release can be performed arthroscopically or open depending
on the severity of the contracture. Historically, the open pro-
cedure involved release from the tibia distally to the vastus
proximally. More commonly, the procedure is performed
arthroscopically to allow for a more limited approach. The
lateral retinaculum is visualized arthroscopically, and manual
lateral translation is preformed while viewing the patellofe-
moral joint arthroscopically to determine the degree of tight-
ness. If the lateral retinacular appears tightened, it will be
sectioned approximately 1 cm lateral to the patella layer by
layer until the patella releases to neutral (Fig. 6). Typically,
the surgeon can visually and though palpation determine the
specific location of the LPFL which is the main structural
component that is sectioned during release. The transection
is approximately the length of the patella, about 3 cm and
should not enter the vastus lateralis tendon.22 It is essential
to achieve hemostasis with the tourniquet deflated.
Complications
The use of lateral release still remains controversial, largely in
part due to the complications associated with this procedure.
The most commonly cited complication is postoperative iatro-
genic medial patellar instability, however, other complications
such as hemarthrosis have also been noted in the literature.23

A meta-analysis found the complication rate of medial instabil-
ity to be 57%.24 Furthermore, a patient is more likely to
develop this complication if the vastus lateralis is also sec-
tioned (OR = 16.49) or if there was no preoperative clinical
evidence of tight lateral retinaculum (OR = 14.37). Medial
patellar instability often presents as anterior knee pain with a
positive medial apprehension test on physical exam and can
be associated with medial dislocation or subluxation events.
Treatment for this complication begins with conservative man-
agement, and surgery may be indicated if conservative man-
agement fails. Procedure options include lateral retinacular
repair or reconstruction and LPFL reconstruction.25-27
Outcomes
Outcomes of lateral retinacular lengthening procedures have
been mixed, which may be due to the heterogeneity of the
underlying indication for the procedure. This is illustrated by a
study conducted by Panni et al, which retrospectively reviewed
outcomes of patients who underwent lateral release for either



Figure 6 Lateral release.
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pain (n = 50) or instability (n = 50).28 The pain group had sig-
nificantly greater satisfaction with the surgery (P< 0.05), sug-
gesting outcomes may be related to preoperative diagnosis.
Lateral Release vs Lateral Lengthening
The outcomes of both lateral patellar retinacular lengthening
and lateral retinacular release have also been compared. An
early randomized control study by O’Neill et al evaluated dif-
ferences in this procedure in a cohort of 86 patients who had
increased lateral patellar tilt and symptomatic anterior knee
pain.29 No differences were seen at the final follow-up at an
average of 46 months in terms of return to sport, range of
motion, quadricep circumference, or postoperative complica-
tions. However, the lateral release group reported inferior
Lysholm and Tegner scores (P = 0.028). In addition, a ran-
domized control study by Pagenstert et al compared these 2
operations in 28 patients with lateral patellar hypercompres-
sion syndrome.30 At an average of 2-year follow-up, medial
patellar stability, quadriceps atrophy, and patient reported
outcomes were compared. LR release had a higher likelihood
of medial subluxation as tested with the patellar glide test
(P = 0.041), quadriceps atrophy (release: 1.8 cm, lengthen-
ing: 0.2 cm, P = 0.001), and Kujala scores (release: 77.2,
lengthening 88.4, P = 0.035).30 Based on these studies, lateral
retinacular release may produce inferior outcomes compared
to lengthening procedures.
Lateral Release Outcomes
As mentioned, lateral retinacular release can be used in
patients with lateral patellar compression syndrome or in
cases of patellofemoral pain that fail conservative
management options. Outcomes in both scenarios have been
investigated. For example, in a retrospective study by Kramer
et al, they found that at a mean follow-up of 4.4 years, 36%
of patients no longer reported having any pain with an 87%
return to sport rate, suggesting the modest success of the sur-
gery in this population.31

Long-term failure of the lateral release procedure has also
been investigated. A retrospective study by Gerbino et al of
140 knees evaluated long-term outcomes, with follow-up
between 5 and 22 years after surgery.32 They found that the
Kaplan-Meier survival, where failure was defined as reopera-
tion, was 78% at 15 years. No risk factors that increased risk
of failure were identified. This suggests a positive success of
the procedure, however, risk factors that increase risk of fail-
ure still need to be investigated.

Lateral release outcomes have been explored in patients with
recurrent lateral dislocation. As many as 43.7% of patients who
undergo medial restraint surgery have been reported to undergo
lateral retinacular release.33 One study by Malatray et al investi-
gated the clinical effect of lateral retinacular release in 43
patients.34 No significant differences were seen in IKDC score
or patellar tilt 12 months postoperatively. Generally, lateral
release is not to be used in isolation to treat lateral patellar dislo-
cation but can be used in association with an MPFL procedure
in patients with patellar tilt over 20°. A study by Richetti et al
conducted a systematic review of 14 studies with 247 knees
evaluating the outcomes of patients who underwent lateral
release compared to those who underwent lateral release with
medial soft-tissue realignment.35 Patients who underwent iso-
lated lateral retinacular release had significantly inferior results:
success with isolated release was 77.3% compared to 93.6% in
lateral release with medial soft-tissue realignment. Furthermore,
patients who underwent isolated lateral release were more likely
to have postoperative instability (P< 0.001). This study sup-
ports that isolated lateral release should not be utilized in isola-
tion for patellar instability.
Future Directions
There remains ambiguity in the literature regarding a consen-
sus on the proper indications for lateral release and lateral
lengthening surgery and this is exacerbated by the lack of
studies in the past decade. High-level evidence is needed to
support the use of lateral retinacular lengthening in patients
with patellofemoral pain that fail conservative management.
Furthermore, future research is needed to address the lack of
outcome studies in these patients.
Conclusion
Lateral release and lateral lengthening have been utilized in
patients with patellofemoral pain and a tight retinaculum.
The main conclusions from this chapter include:

- The lateral retinaculum is an important lateral stabilizer
of the patella
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- Lateral release is rarely performed but may be utilized
in severe cases of lateral patellar hypercompression
syndrome and patients with maltracking after a TKA

- Lateral lengthening is preferred when treating a symp-
tomatic, tight lateral retinaculum or patellar instability

- Limited lateral lengthening outcome studies exist, but
the few that do have shown that lateral lengthening pro-
vides superior outcomes and decreases the risk for iatro-
genic medial instability compared to lateral release.
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