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1. Introduction

Acute patellar dislocations, most commonly in the lateral direction,
carry high risk of recurrent patellar instability. The medial patellofe-
moral ligament (MPFL) is one of multiple ligaments found surrounding
the patella and is one of the primary stabilizers of the patella. Up to
94–100% of patients suffer from medial patellofemoral ligament rup-
ture after first time patellar dislocation.1 Due to a six degree valgus
angle between the femur and tibia in the coronal plane along with a
similar angle between the trochlear groove and the tibial tubercle, there
is a lateral force vector acting on the patella with the contraction of the
quadriceps.2 The primary role of the MPFL1 is to resist this lateral mi-
gration of the patella and to keep the patella centered within the pa-
tellofemoral groove.

The MPFL is the primary ligamentous restraint of the patella, pro-
viding 50–60% of the restraining force against lateral displacement.3 It
is most effective between 0–30° of flexion, with the trochlea becoming
the primary restraint to lateral migration beyond this range. The MPFL
is most commonly injured during lateral patellar dislocation. This ty-
pically occurs when the foot is planted and an internal rotatory force is
applied to the flexed knee in valgus.4 It is the most important structure
that is injured in cases of acute dislocation of the patella.5

2. Anatomy

The MPFL is located within layer two of the three soft tissue layers
of the medial aspect of the knee.2 It originates between the medial

epicondyle of the femur and the adductor tubercle, superior to the su-
perficial medial collateral ligament origin (Fig. 1). The patellar at-
tachment occupies 2/3 of the proximal patellar border in 56.9% of
cases, the proximal half in 41.2%, the distal end in 1.3% and extends
across the entire patella in 1.3% of patients.6,7 The proximal insertion
of the MPFL extends to the quadriceps tendon while distally the liga-
ment passes deep to the distal vastus medialis obliquus (VMO) that also
inserts on the medial border of the patella. The MPFL contacts the
aponeurosis of the vastus intermedius as well as the VMO2. This creates
an anatomical aponeurosis that is important for medial patellofemoral
joint stability, as it facilitates a dynamic system that guides and pushes
the patella into the trochlear groove during active flexion.6,7

The location of the ligament’s origin can be identified radio-
graphically at “Schottle’s point.”8 On a lateral x-ray, this is found
anterior to the intersection of the posterior femoral cortical line and the
posterior margin of the medial femoral condyle or anterior to the
posterior cortex of the femur and proximal to Blumensaat’s line (Fig. 2).
It is found one millimeter anterior to the posterior cortical line, 2.5mm
distal to the posterior margin of the medial femoral condyle, and
proximal to the level of the posterior point of Blumensaat’s line.

3. Etiology

The incidence of primary patellar dislocation is 6 in every 100,000
and may approach 29 in 100,000 in patients between 10 and17 years of
age.9,10 Lateral patellar dislocations occur frequently in teenage ath-
letes and young adults, with patients younger than 20 years of age
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being at the highest risk. Taller adolescent females appear to be at in-
creased risk compared to a shorter age-matched cohort. Overweight
males and children younger than 15 are at high risk for recurrence.4,11

Other predisposing factors for patellar dislocation may include patella
alta, lateral patellar tilt, trochlear dysplasia, increased Q-angle, genu
valgum, vastus medialis muscle hypoplasia, ligament hyperlaxity, ex-
ternal tibial torsion, subtalar joint pronation and increased femoral
anteversion.3,12

Rupture of the MPFL typically occurs at the femoral origin, resulting
in lateral dislocation with injury to the medial patella and lateral fe-
moral condyle (Fig. 4). Associated tearing of the VMO and the medial
retinaculum may also occur with dislocation of the patella, as the MPFL
and VMO share common meshing fibers (Fig. 5).1 Additionally, os-
teochondral fractures may be seen with dislocation as the trochlea of
the patella impacts the femur (Fig. 6).

4. Clinical presentation

Acutely, patients with MPFL rupture will present with pain and
tenderness along the medial retinaculum. They typically have a large
hemarthrosis and tenderness to palpation at the medial border of the
patella or at the ligament’s femoral origin. There may also be a block to
motion should a displaced osteochondral fragment be present.13 In
addition to patellar instability, the presence of apprehension with la-
teralization of the patella and the absence of a firm end point to lateral
translation suggests previous dislocation and damage to the MPFL.14

MPFL injuries have been classified into four categories based on
location either at the level of the MPFL patellar insertion, within the
midsubstance of the ligament, at the femoral origin, or in more than one
location.1 Patellar insertion MPFL injuries can be further subdivided
into three categories: type P0 with purely ligamentous disruption, type
P1 with a bony avulsion fragment, and type P2 with bony avulsion in-
volving the articular surface from the medial facet of the patella.15

5. Diagnosis

Rupture of the MPFL can be diagnosed by lateral and sunrise view
radiographs along with MRI for identification of associated soft tissue
injury or bony contusions. Lateral subluxation of the patella will be seen
on sunrise views with tearing of the MPFL (Fig. 3). MRI is particularly
useful in demonstrating the specific region of the MPFL that is injured.
As previously mentioned, injury patterns have been identified and ca-
tegorized into 4 types based on MRI findings: injuries located at the
patellar insertion, within the mid-substance, at the femoral origin or
injury in multiple locations.16 MRI appears to be more accurate than
arthroscopy in identifying femoral disruption of the MPFL and has
proven a reliable test for the detection of injury patterns with a sensi-
tivity and accuracy of 85% and 80%, respectively, when compared to
open exploration.1,3,16 While there is still no definitive evidence that
primary MPFL repair following first-time dislocation reduces the in-
cidence of recurrent dislocation, determination of the site of injury is
crucial to achieve satisfactory results.

Fig. 1. Medial view of the tibial-femoral articulation highlighting the femoral
insertion of the MPFL inferior to the adductor tubercle of the femur, but su-
perior to the medial epicondyle of the femur.

Fig. 2. Lateral view of “Schottle’s point” which represents the femoral insertion
of the MPFL. It is located just distal and anterior to the intersection of the
posterior femoral cortical line and posterior margin of the medial femoral
condyle.

Fig. 3. Sunrise view radiograph of a lateral patellar dislocation with associated
MPFL disruption.
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6. Treatment

Conservative management has traditionally been widely regarded as
the most appropriate treatment after an initial lateral patellar disloca-
tion. In general, rehabilitation with physical therapy and bracing tends
to be the mainstay of treatment, and surgical interventions are em-
ployed upon failure of non-operative management. Late MPFL re-
construction with an autologous tendon has been widely accepted for
the treatment of chronic patellar instability caused by MPFL dysfunc-
tion. Although first-time traumatic patellar dislocations have tradi-
tionally been treated non-operatively, there has been a recent increase
in the rate of initial surgical management in the acute setting due to
high rates of redislocation and findings of late symptoms such as
anterior knee pain.1

While conservative treatment after a first-time dislocation is typi-
cally pursued, several circumstances may warrant surgical intervention.
These include the presence of osteochondral fragments suitable for re-
pair, significant cartilage damage, disruption of the medial ligamentous
stabilizers with subluxation of the patella and normal patellar tracking
in the contralateral knee, or in instances of substantial disruption of the

MPFL-VMO mechanism.12 MPFL reconstruction may be a more reliable
method of stabilizing the patella than MPFL repair, which has limita-
tions related to MPFL injury location.1 Failure to reconstruct the medial
structures, including the MPFL, can result in a high risk of recurrent
dislocation and suboptimal outcomes following patellar dislocation.5

Other causes of patellar instability may need to be addressed at the time
of ligamentous repair in order to improve outcomes. These causes may
include the previously mentioned anatomic factors such as trochlear
dysplasia and patella alta that can predispose a patient to recurrent
patellar instability regardless of MPFL injury location.15

When indicated, a number of different procedures can be under-
taken in order to surgically correct an MPFL disruption and subsequent
patellar instability. Among the most common are chondroplasty, tibial
or femoral osteotomy, tendon transfers, MPFL repair, or MPFL graft

Fig. 4. Bony contusion patterns commonly observed with lateral patellar dislocations.

Fig. 5. Anterior depiction of the right knee illustrating associated tearing of the
medial retinaculum and vastus medialis obliquus muscle following disruption
of the MPFL.

Fig. 6. Medial patellar facet fracture and lateral osteochondral injury as a result
of lateralization of the patella due to MPFL mechanism disruption.
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reconstruction. Chondroplasty and osteotomies are performed pri-
marily in the setting of underlying anatomic abnormalities that have led
to patellar instability. These techniques do not address some of the
primary pathology of traumatic patellar instability, such as medial re-
tinaculum damage.17 Many surgeons recommend primary osseous
procedures with or without MPFL reconstruction in the setting of high-
grade trochlear dysplasia.18

As mentioned above, reconstruction of the MPFL is indicated with
recurrent patellar instability following dislocation or failure of con-
servative management.18 Graft reconstruction recreates the passive
restraint to lateral displacement of the patella by utilizing bone tunnels
and/or anchors for graft fixation on the patella. Complications such as
implant breakage, patellar fracture through bone tunnels, and loss of
motion have all been described with reconstruction procedures.19

A number of MPFL reconstruction techniques have been described
with no general consensus as to which is best. Several different types of
grafts have been described in the literature, including semitendinosus,
gracilis, quadriceps or adductor magnus tendons, part of the patellar
tendon, allografts, and synthetic grafts. Hamstring grafts consisting of
semitendinosus tendon are currently the most commonly utilized type
of graft and can be single or double bundle.18,19 Although the gracilis
tendon is weaker than the semitendinosus tendon, its strength is suffi-
cient for reconstructive procedures and the stiffness is similar to that of
the native MPFL.7 In recent times, using a portion of the quadriceps
tendon for ligamentous reconstruction has been popularized. This op-
tion may be better for patients with trochlear dysplasia and the gross
morphological appearance of the “MPQFL” more closely resembles the
native MPFL than a hamstring graft.17,19 Harvesting of quadriceps
tendon grafts has traditionally resulted in less cosmetic surgical scars,
but newer subcutaneous harvesting techniques have reduced these
concerns.19 In general, the literature demonstrates that reconstruction
of the MPFL provides equal or superior functional outcomes to other
operative techniques, with less peri-operative morbidity and fewer
complications.20

7. Summary

The MPFL is one of the primary ligamentous stabilizers of the pa-
tella, playing an essential role in resisting the natural lateral migration
of the patella. It is often ruptured in patellar dislocations, especially
lateral dislocations occurring in younger patients subjecting the flexed
knee to inward twisting forces. Disruption of the MPFL most commonly
occurs from its femoral origin, but injuries of the mid-substance region
and patellar insertion may be seen as well. The clinical presentation of
lateral patellar instability along with lateral migration of the patella on
sunrise view x-rays can be used to diagnose MPFL disruption, with MRI
and arthroscopy being used as more specific means of determining li-
gamentous injury. Injury to the MPFL can result in an increased risk for
future patellar instability and recurrence of patellar dislocation. For this
reason, surgical repair or reconstruction of the MPFL has been gaining
attention, although further clinical studies are needed to demonstrate
the long-term benefits of surgical versus non-operative management.
Successful surgical outcomes are seen with various types of grafts for
reconstruction, with no general consensus as to which specific type is
best.
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