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Summary. Background and aim: The medial patellofemoral ligament (MPFL) is the most important structure
commonly injured during lateral patellar dislocation and its rupture accounts for 3% of total knee injuries.
MPFL reconstruction (MPFLR) is a reliable procedure with good results but variable rates of recurrent
instability. The aim of this study is to underline the proper indications for the MPFLR reconstruction and
to explain all the pearls and pitfalls regarding the MPFLR both in our experience and found in the latest lit-
erature. Methods: A comprehensive search in the latest literature using various combinations of the keywords
MPFL, MPFLR, dislocation, treatment was performed. The following data were extracted: diagnosis meth-
ods, indications and contraindications for isolated MPFLR, type of management, recurrence of instability,
outcomes and complications. Resu/ts: History of multiple patellar dislocations is the most relevant indication
for ligament reconstruction especially after a failed course of conservative treatment in presence of persistent
patello-femoral instability. Gold standard technique for MPFLR has not been clearly defined yet. Conclusions:
There is still poor literature about outcome comparisons, therefore it is challenging to decide which technique
is the most appropriate as surgical procedures are continuously developing. The ideal candidates for MPFLR
have to be decided after a throughout evaluation and careful planning and, with nowadays knowledge, it is
possible to put indication for a reconstruction exposing the patient to minimal risks. (www.actabiomedica.it)

Key word: MPFL; MPFLR; patello-femoral instability; patellar dislocation; MPFL reconstruction

Introduction

The MPFL is the most important structure com-
monly injured during lateral patellar dislocation. The
typical injury pattern that leads to a patellar disloca-
tion consists in a trauma without direct contact, with
the knee performing a movement in flexion, internal
rotation and with application of a valgus force.

MPFL lesions account for 3% of total knee inju-
ries. It is commonly found in young females between
10-17 years old, probably due to a major ligamentous
laxity and a minor support from the muscular mass
compared to the male gender (1). 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, external tibial torsion, subtalar
joint pronation and increased femoral anteversion (2).

Rupture of the MPFL typically occurs at the fem-
oral origin. Associated tearing of the vastus medialis
oblique (VMO) and the medial retinaculum may also
occur with dislocation of the patella, as the MPFL and
VMO share common meshing fibers. Additionally,
osteochondral fractures may be seen with dislocation
as the patella impacts the femur (1,3).

Up to 10 years ago, there was not a reliable surgi-
cal treatment for patellar luxation. In the recent years
MPFLR configures as the best option, for suitable
patients, to regain the pre-lesion activity. Along with
the MPFL there are other neighboring structures that
prevent lateral displacement of the patella. For in-
stance, the VMO is a patellar dynamic stabilizer; Its
contraction aids the proper patellar tracking in the
trochlea groove (3). Multiple anatomic and biome-
chanical studies have proved the MPFL performs its
restraining action in the range of movements from full
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knee extension (0°) until the patella engages the troch-
lear groove (at roughly 30°) which corresponds to the
“Screw Home Mechanism” (1,4).

More recently the roles of the other medial soft
tissue restraints have been highlighted. The medial
quadriceps tendon-femoral ligament (MQTFL), the
medial patella-tibial ligament (MPTL), the medial
patella-meniscal ligament (MPML), and the VMO
have distinct yet closely related functions to MPFL
that contribute to medial patella support, and many
new reconstruction techniques have emerged that use
the isolated or combined reconstruction of the differ-
ent knee medial ligamentous structures (5).

The aim of this study is to underline the proper
indications for the MPFLR since there are many con-
ditions that are not suitable for this specific procedure.
Moreover, our purpose is to explain all the pearls and
pitfalls regarding the MPFLR both in our experience
and found in the latest literature.

Methods

We performed a comprehensive search of the latest
literature using various combinations of the keywords
MPFL, MPFLR, patellar dislocation and patellar
dislocation treatment. We then extracted the follow-
ing data to underline the proper indications and ex-
plain all the pearls and pitfalls regarding the MPFLR.
In addition, we included a small chapter on the anato-
my of the interested area to give a better understanding
of the MPFL and the surrounding structures.

Anatomy

Nomura et al. (6), in a study on a total of 20 knee
specimens, reported a description of the MPFL. The
length was 58.8+4.7 mm, while the width and thick-
ness were respectively 12+3.1 mm and 0.44+0.19 mm
at the middle point. Two functional bundles were de-
scribed: an inferior-straight and a superior oblique
one, with the latter closely associated to the VMO.
(6) The structures of the MPFL originate from the
medial femoral condyle, just distal to the adductor tu-
bercle and proximal to the attachment of the medial

collateral ligament (MCL) and insert on the medial
and superior margin of the patella. The superior fib-
ers merge with the patellar tendon and the VMO
(Figure 1) (1,3,6-8).

The medial patellar stabilizers, as already stated,
are composed of the medial retinaculum the MPFL,
the MQTFL, the MPTL, the MPML, and the VMO.

MQTFL is a separate independent anatomic
structure which extends from the distal deep quadriceps
tendon to the adductor tubercle region, just proximal
to the MPFL insertion, which ensures a static connec-
tion between the medial femur and the extensor mech-
anism of the anterior knee throughout the ROM. (9)
The proximal medial patello-femoral complex (MPFC)
consists of the MPFL and the MQTFL (10).

In the coronal plane there are 6 degrees of valgus
between femur and tibia, and a similar angle is present
between the trochlear groove and the anterior tibial
tubercle. Due to these, there is a lateral force vector
acting on the patella while the quadriceps contracts.
The MPFL is the main medial stabilizer of the patella,
providing about 50-60% of the counteracting mecha-
nism (3,6,11-13).

mGT

sMCL

Figure 1. MPFL attachment areas in darker shading; AT Ad-
ductor Tubercle; AMT Adductor Magnus Tendon; GT Gas-
trocnemius Tubercle; mGT medial Gastrocnemius Tendon;
sMCL superficial Medial Collateral Ligament; MFE Medial
Femoral Condyle.
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Dejour and Lecoutre (14) first described the con-
dition known as trochlear dysplasia, which is a con-
genital condition consisting in a progressive filling of
the trochlear groove and leads to displacement of the
patella even during the normal mobility of the knee.
Trochlear dysplasia presents with MPFL laxity and

subsequent multiple patellar dislocations.

Diagnosis

Clinical examination is essential, and it is the first
step to take to formulate a diagnosis. In case there is
a dislocated patella it is necessary to reduce it by fully
extending the affected knee and medializing a lateral-
ized patella. In case this is an inaugural trauma it is
likely for the patient to experience hemarthrosis which
can be drained; by drawing blood we relieve the pain
and facilitate the following clinical and radiological
examinations (1).

Physical examination consists in evaluation of
range of motion, apprehension sign and pain with pa-
tellar compression. If we divide the patella in 4 areas
longitudinally on the coronal plane and have more
than 2 of lateralization it is a positive sign of patellar
instability (1,3,6,10).

In the acute setting, patients with MPFL rupture
will present with pain and tenderness along the medial
retinaculum. There may also be a block to motion due
to an osteochondral fragment displacement. The pres-
ence of apprehension with lateralization of the patella
and the absence of a firm end point to lateral translation
suggests previous dislocation and damage to MPFL.

A classic antero-posterior (AP) view x-ray can be
useful to evaluate the bone quality and correct align-
ment but not a direct correlation with patello-femoral
instability. A true lateral, on the other hand, shows
radiographic signs of trochlea dysplasia, such as: the
crossing sign and the double contour (16). The Mer-
chant view (weight bearing with knees at 45° of flex-
ion) grants the possibility to evaluate the patello-fem-
oral alignment and can also reveal bone avulsion from
the medial side of the patella (3).

In order to confirm the diagnosis, it is necessary
an MRI to directly study the MPFL and the remain-
ing medial stabilizers of the knee (Figure 2-3) (1).

Figure 2. Left Knee MPFL injury of a 34years old man.
A transverse T2-FSE MR image of the knee shows attenuation
of signal of the MPFL.

Figure 3. Right Knee MPLF injury of a 41lyears old woman.
A transverse T2 MR image of the knee obtained at the level
of the MPFL patellar insertion shows complete avulsion of the
MPFL from its patellar insertion.
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In case we suspect underlying knee conditions
closely related to the injury that are identified as
contraindications for MPFL reconstruction, such as
trochlea dysplasia or tibial tubercle misalignment, the
CT scan following the Lyon protocol can facilitate the
diagnosis.

Classification

MPFL injuries have been classified into four
categories based on location either at the level of the
MPFL patellar insertion, within the mid-substance of
the ligament, at the femoral origin, or in more than
one location. Patellar insertion MPFL injuries can be
further subdivided into three categories: type P, with
purely ligamentous disruption, type P; with a bony
avulsion fragment, and type P, with bony avulsion in-
volving the articular surface of the medial facet of the
patella. A schematic representation of the latter clas-
sification is reported in Figure 4 (2).

Patellar MPFL avulsion injury comprised two
different types of osteochondral avulsion fractures:
P, without articular cartilage involvement (only bone
from medial patellar margin) and P, with articular car-
tilage involvement (medial patellar facet articular sur-
face). In chronic instability cases, medial patellar ossi-
cles can occasionally be observed as a sign of previous
patellar MPFL avulsion fracture.

Between 40 and 90 % of MPFL injuries are lo-
cated in the femoral attachment, whereas some studies
have reported figures up to 50 to 60 % at the patellar
insertion (17-19).

Figure 4. Three types of patellar MPFL injuries: a type P, with
ligamentous disruption at the patellar attachment; b type P,
with bony avulsion fracture from medial margin of the patella;
c type P, with bony avulsion involving articular cartilage from
the medial facet of the patella.

Indications

According to the latest literature the most com-
mon indication for isolated Medial Patellar-Femoral
Ligament Reconstructionis recurrent patello-femoral
instability (20-22), while common reasons for not
performing it include bony malalignment, trochlear
dysplasia and patella alta.

MPFLR in presence of patello-femoral instability
is usually indicated after 2 or more episodes of patellar
dislocation; while MPFLR after the first episode of
dislocation is sometimes considered, depending on the
authors, in presence of ongoing symptoms of instabil-
ity (as lateral subluxation), osteochondral fracture or
failure of conservative management, such as bracing
and physiotherapy.

Many authors set many other indications for iso-
lated MPFLR (Table 1), such as symptomatic patel-
lar-femoral instability associated with pain, positive
physical examination findings, positive imaging, and
participation in sport (22-25).

Gold standard treatment for MPFLR have not
been clearly defined yet. Surgical techniques are con-
tinuously developing, and the relative credits versus
non-operative management will become clear as more
data become available. In the meantime, there are cer-
tain principles to which the orthopedic surgeon should
adhere to perform an MPFLR:

1 Evaluate each patient for factors that predispose to
patellar instability;

2 The location of injury to the MPFL should be
identified and the repair should be focused on this
site if possible;

3 Based on the available literature, open techniques
seem to outperform arthroscopic ones. Proper ten-
sioning of the MPFL is critical. Overtightening of
the MPFL should be avoided.

4 Suture repairs should be stout, and anchors used
to further strengthen the repair when feasible. In a
bio-mechanical evaluation, MPFL repairs using su-
ture anchors in addition to sutures failed at 142 N,
whereas suture repair alone failed at 37 N (15).

The ideal candidate for an isolated MPFLR
should fit the following profile (15), with regards to
potential risk factors for recurrent patellar dislocation:
- Trochlear morphology: normal or type A dysplasia



132

D. Carlo, E. Nicholas, et al.

Table 1. Indications for isolated MPFLR

Table 2. Reasons to not perform an isolated MPFLR

Recurrent patellar instability

Bony malalignment

Failed conservative measures

- Excessive femoral anteversion

Primary patellar dislocation

- Increased knee valgus angle

Patellar instability— positive clinical examination

- Increased Q-angle

Patellar dislocations

- Excessive tibial torsion

- With ongoing instability symptoms

- Increased TT-T'G distance

- Associated osteochondral fracture

- Abnormal pelvic geometry

Painful subluxation

- Abnormal hind foot position

- Excessive lateral mobility/laxity on examination Dysplasias
- Positive patellar apprehension - Trochlear dysplasia
Patellar instability—Imaging positive CT-MRI - Patellar dysplasia

Loose osteochondral lesion

Patella alta

Participation in sports

Neurogenic abnormality

- Tibial tuberosity—trochlear sulcus angle of 0 to 5°
valgus or a tibial tuberosity-trochlear groove dis-
tance less than 20 mm with the knee at 0° of flexion

- No excessive increase in the patellar height ratio
(Caton-Deschamps index <1.2 or Insall-Salvati in-
dex <1.4)

- Patellar tilt less than 20° when measured on an axial
image, using the posterior femoral condyles as a ref-
erence line, or some tilt but no lateral tightness on
physical examination with the patella reduced

In presence of underlying causes, isolated MP-
FLR is not recommended because without the resolu-
tion of the underlying condition, there would not be
benefit for the patient (Table 2).

In this perspective, bony malalignment is the
most common reason for not performing an isolated
MPFLR. There is no agreement between authors for
the specific Q angle, according to different authors the
cut-off spans from a minimum of 15° to 25° (23,26-27).
In presence of an increased tibial tubercle-trochlear
groove (T'T-TG) distance there is no indication to per-
form an isolated MPFLR. Even in this case there is no
agreement in literature for a specific distance thresh-
old since multiple cut-offs are reported: 22mm (28),
20mm (29), and 15mm (22).

Other malalignments are stated as reasons to avoid
an isolated MPFLR, among these we find increased
knee valgus, excessive femoral anteversion (EFA) and
excessive tibial torsion (ETT). Even for these there is

General ligamentous laxity

Contralateral patellar instability

Obesity

Patellofemoral arthrosis

Severe osteochondral lesion

Patellofemoral arthritis

Other ligamentous or meniscal injury

Patellofemoral crepitus

Associated fractures

Inability to comply to treatment protocol

Joint infection

not a univocal threshold, in fact different cutoffs are
considered for the knee valgus, (greater than 10, 7 or
5° (22, 25, 30)), and for EFA (greater than 35 or 20°)
(22, 31).

Patella alta is often considered as a contraindica-
tion for isolated MPFLR, and as before, different cut-
offs are set by different authors: accounting the Insall-
Salviati ratio, there is a threshold that varies from 1.2
to 1.3 mm (25,32). Whereas the Caton-Deschamps
index presented cut-offs from 1.2 to 1.35 mm (33,34).

Dysplasia of both the trochlea and patella are de-
scribed as a contraindication to perform an isolated
MPFLR, and the Authors do not agree with the spe-
cific amount of dysplasia. In case of trochlear dysplasia,
a trochlear-sulcus angle greater than 150° (23) or 145°
(32) can be considered viable for surgery.
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Discussion

An injury to the MPFL occurs with a rate between
94-100% following a patellar dislocation (3,6,11).
Traumatic lesions to this ligament, if not treated, can
lead to recurring dislocation in 14-44% of cases, osteo-
chondral lesions and, eventually, to early osteoarthritis
(35). In order to avoid any future complication, a sur-
gical procedure to re-establish the normal anatomy, is
mandatory due to the high chances to experience more
recurrent episodes of dislocation compared to conserv-
ative treatments of any sort (11).

According to a 2015 Cochrane review, the differ-
ence between non-operative and operative treatment it
is not in the functional scores, which are similar, but in
a lower risk of recurrent dislocations with surgery at the
price of surgical complications (36). As already stated, it
is strong opinion for patients who experience multiple
patellar dislocations, to undergo MPFL reconstruction.
This might be the most relevant indication for ligament
reconstruction (20,23,36) especially after a failed course
of conservative treatment. Usually only elite athletes un-
dergo MPFLR after only one dislocation.

Patella alta, trochlear dysplasia or increased T'T-
TG distance are predisposing factors which can def-
initely spike the risk of traumatic first events but at
the same time their recurrency (3,4,12,29). All the
aforementioned conditions preclude the possibility of
a simple MPFL reconstruction due to a high risk of re-
rupture of the graft. Therefore, associated procedures
must be performed to decrease the likelihood of re-
injury. It is not in the purpose of this paper to discuss
trochleoplasty or tibial tubercle transposition, but per-
sistent instability beyond 30° of knee flexion suggests
bony malalignment (29,37).

Around 130 surgical techniques have been pro-
posed since 1915, the year of the first ever published
manuscript about this topic (21,38-39), and there is no
universal consensus yet about the best procedure. In
fact, multiple variations in graft sources have been sug-
gested in literature, including semitendinous, gracilis,
partial quadriceps, partial patellar tendon, allograft or
artificial tendons (40-41), and none of them proved
to have better results over the others. Moreover, there
are variations in both patellar and femoral fixation
and angle of knee flexion during fixation. Because of

the many variables, it is still an endeavor to find the
best surgical treatment, even though the technique has
been refined thanks to a better understanding of the
origin and insertion of the ligament.

Fortunately, the surgical procedures are more re-
producible because there is consensus about the ne-
cessity to recreate an accurate and isometric ligament
through an anatomical placement, especially, of the
femoral bone tunnel (15,43). The Schéttle point, this
is the exact area where to place the femoral tunnel dur-
ing the reconstruction procedure in order to restore the
isometry of the ligament (44).

As stated, every technique has its complications.
In literature, sutures for MPFL are considered easier
to be performed but are not as stable as trans-patellar
bone tunnels (24% vs 8.6% of hypermobility respec-
tively). On the other hand, bone tunnels carry the risk
of iatrogenic fractures (0,9-3.6%) and highest compli-
cation rate (21.6%) (11,45-46).

Opverall the cumulative rate of complications fol-
lowing reconstruction is 26.1% according to Shah et al.
(46) which might be affected by possible misdiagnosed
predisposing conditions and, especially, by technical
errors that account for 50% of graft failures.

Re-dislocations following a reconstruction have a
low and variable rate. In the cohort of 209 patients eval-
uated by Howells et al. (21) the re-dislocation rate was
a surprising 0% with a single patellar tunnel technique
and the use of a suspensory button. Mayer et al. (45)
had only 3 cases out of 104 (2,9%) using an implant-free
V-shaped patellar tunnel. While Enderlein et al. (40)
experienced a 4.5% in a pool of 240 cases with a par-
ticular type of transpatellar tunnel and no graft fixation.

Conclusion

In conclusion there is still sparse literature about
outcome comparisons, therefore it is challenging to
decide which technique is the most appropriate. At the
same time the ideal candidates for MPFL reconstruc-
tion have to be decided after a throughout evaluation
and careful planning. In the past predisposing pathol-
ogies were overlooked but, with nowadays knowledge,
it is possible to put indication for a reconstruction ex-
posing the patient to minimal risks.
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