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Medial Patellofemoral Ligament Reconstruction in a
Revision Setting: Anchor and Interference

Screw Fixation

Marcio B. Ferrari, M.D., George Sanchez, B.S., Angela Chang, B.A., Sami Ferdousian, B.S.,

and Matthew T. Provencher, M.D.
Abstract: Recurrent patellar instability is a common pathology and typically affects younger and more active patients. To
prevent complete lateral dislocation of the patella, several osseous and soft-tissue procedures have been previously
described, including reconstruction of the medial patellofemoral ligament (MPFL), which has been identified as the pri-
mary medial stabilizer of the patella. Several techniques have been reported for reconstruction of the MPFL, sometimes in
conjunction with other procedures, with the majority showing success in the treatment and resolution of patellar
instability. However, MPFL reconstruction is not free of complications, with previous reports of recurrence of medial
patellar instability and patellar fracture after surgery. The objective of this Technical Note is to describe our preferred
technique, comprising anchor as well as interference screw fixation, for reconstruction of the MPFL in a primary or
revision setting.
atellar instability is a relatively common and
Pparticularly limiting pathology, occurring as a
result of osseous or soft-tissue abnormalities including
excess valgus of the knee, femoral anteversion or tibial
torsion, patella alta, trochlear dysplasia, and insuffi-
ciency of the medial patellofemoral ligament (MPFL).1,2

The MPFL is the primary medial stabilizer of the patella.
Ultimately, the MPFL maintains patellar stability and
helps avoid lateral subluxation and/or dislocation of
the patella; therefore, reconstruction of this ligament
is often needed in the setting of patellar instability,
whether as an isolated procedure or in combination
with other procedures.3-5
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The MPFL originates from the superomedial aspect of
the patella. Then, from the patella, the ligament
consistently inserts on the femur, in the area between
the medial femoral epicondyle, adductor tubercle, and
gastrocnemius tubercle. The length varies between 45
and 74 mm, with an average of 56 mm; however, it
remains unclear whether the length of the ligament is
related to patellar instability.6 The objective of this
Technical Note is to describe our preferred technique,
comprising anchor as well as interference screw fixa-
tion, for reconstruction of the MPFL in a primary or
revision setting.
Surgical Technique

Preoperative Setup and Patient Positioning
The patient is placed supine on the operating table

(Video 1). After the induction of general anesthesia, a
bilateral knee examination is performed to evaluate for
any concurrent pathology, as well as to assess for knee
range of motion, patellar mobility and instability, and
patellar crepitus during knee flexion. After an exami-
nation with the patient under anesthesia, a well-
padded thigh tourniquet is placed on the upper thigh
of the operative leg. The surgical leg is prepared and
draped in a sterile fashion. Afterward, the leg is
exsanguinated, and the tourniquet is inflated to
200 mm Hg.
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Fig 1. To perform a medial patellofemoral ligament recon-
struction in a left knee, the medial border of the patella (P) is
used as a reference. Usually, a 5-cm parapatellar incision is
made to access and prepare the patella for graft fixation. In
this case the incision was extended to the tibial tubercle as a
result of a concomitant osteochondral allograft transplant
onto the patella.

Fig 2. Following the skin incision, blunt dissection of the
subcutaneous tissue is performed to expose the medial reti-
naculum of the left knee. A 5-cm medial arthrotomy is per-
formed to evaluate the medial border of the patella (P).
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Diagnostic Arthroscopy
A diagnostic arthroscopy is performed using the

standard anterolateral and anteromedial portals. Any
areas of synovitis are resected. After this, the patellar
and trochlear cartilage is evaluated. If any concomitant
pathology is present, it is addressed at this time.

Exposure of Medial Patella
A 5-cm longitudinal parapatellar medial incision is

performed, followed by blunt dissection of the subcu-
taneous tissue layer (Fig 1). In this case, the incision is
larger than 5 cm as a result of a concomitant procedure.
Therefore, there is greater visualization (Video 1) of the
surrounding anatomy and overall technique than in the
setting of an isolated MPFL reconstruction. Next, a
5-cm medial arthrotomy is made in line with the skin
incision to expose the medial border of the patella
(Fig 2). Once properly exposed, the femoral attachment
of the MPFL is evaluated. In our case, the patient had a
previous failed MPFL reconstruction with an extensive
amount of scar tissue.
The identification of the adductor tubercle is key and

will be used for the positioning of the femoral tunnel. It
is important to note this bony landmark for an
anatomically accurate reconstruction. By use of Met-
zenbaum scissors or hemostatic clamps, the layers
between the MPFL are identified. The MPFL and sur-
rounding anatomy are then cleared of all scar tissue to
allow for optimal passage of the graft (Fig 3). The
femoral tunnel is created between the superficial layer
(medial retinaculum) and the deep medial layer
(medial patellomeniscal and patellotibial ligaments).
Afterward, the medial border of the patella is evalu-
ated. By use of a combination of a rongeur and coag-
ulator, all scar tissue is resected, thereby forming a
bleeding bony surface (Fig 4). The positioning of the
patella in relation to the patellar groove is also evalu-
ated at this time.

Tendon Harvest and Preparation
After preparation of the medial patella, attention is

turned to the harvest of the semitendinosus autograft to
be used in replacement of the native MPFL. A 2-cm
incision is made directly above the pes anserinus,
which is carefully dissected. After this, the semite-
ndinosus tendon is identified. The semitendinosus is
then released from the gracilis and sartorius with all
adhesions removed. With use of a tendon stripper, the
tendon is harvested and prepared on the back table
prior to fixation. As part of the necessary preparation,
the tendon is doubled over. Then, the width of the graft
is measured. In this case the tendon measured 7 mm in
width.

Femoral Fixation
Once the semitendinosus graft has been prepared, the

adductor tubercle is identified. By use of an acorn
reamer (Arthrex, Naples, FL), a tunnel is made 3 mm
distal to the adductor tubercle (Fig 5). If the adductor
tubercle is not easily identifiable, the adductor magnus



Fig 3. After the medial arthrotomy is performed in the left knee, the adductor tubercle is identified and, through palpation, the
previous graft location is evaluated. (A, B) Metzenbaum scissors are used to release the graft (arrows), which is first removed
from its femoral attachment. (C) The layers between the previous graft are released from any adhesions through use of Met-
zenbaum scissors and a Mixter clamp (arrow) with the goal of creating a soft-tissue tunnel that will accommodate the graft.
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tendon is used to find the position of the adductor
tubercle. In this case an 8-mm tunnel is made and the
graft is fixed in the femur with an 8 � 23emm bio-
screw (Arthrex). After fixation onto the femoral tun-
nel, the limbs of the graft are left unconstrained for
subsequent posterior fixation at the patella. By use of a
Mixter clamp, the two limbs of the graft are passed
inside the previously formed soft-tissue tunnel.

Patellar Fixation
Once the graft is secured on the femur, attention is

turned to patellar fixation. The superior one-third and
the central area of the patella are identified at the
medial border of the patella. Noting the length of the
patella, especially the superior one-third and central
portions of the patella, is key to arrive at an anatomi-
cally accurate reconstruction. The width is also evalu-
ated to ensure optimal positioning of the anchors, as
well as to avoid damage to the patellar cartilage. By use
of a 3.2-mm drill, followed by a tap, both limbs of the
semitendinosus graft are secured to the patella with two
4.75-mm SwiveLock anchors (Arthrex) with FiberTape
Fig 4. (A) The medial border
of the patella (dotted line) in
the left knee is identified. By
use of a combination of a ron-
geur and coagulator, all soft
tissues are removed from the
medial patella to create a bony
bleeding surface. (B) Once the
patella is prepared, two deep
closed-socket tunnels are
formed using a 3.2-mm drill
(arrow).
as well as No. 2 suture (Ethicon, Somerville, NJ). We
recommend tying the sutures at 30� of flexion and then
tensioning at 45� to ensure that patellar mobility is
preserved to the normal one-quarter while also avoid-
ing over-tensioning of the medial side, which conse-
quently may result in iatrogenic medial instability.
Once the reconstruction is completed (Fig 6), the
medial retinaculum is closed with a No. 2 Ethibond
suture (Ethicon) and a No. 0 Vicryl suture (Ethicon).
After the medial retinaculum is closed, the knee is
taken through its full range of motion. Patellar tracking
is then evaluated. Closure of the subcutaneous tissue
layer and the skin layer is performed in standard
fashion. Although we identify the optimal position of
the MPFL for reconstruction through use of bony
landmarks, C-arm imaging is an alternative method to
intraoperatively verify the position of the MPFL for
reconstruction. Again, this is our preferred technique
for MPFL reconstruction in a primary or revision
setting. Relevant advantages and disadvantages
regarding the technique are listed in Table 1, and pearls
and pitfalls are presented in Table 2.



Fig 5. To prepare the femoral attachment of the medial patellofemoral ligament in the left knee, the adductor tubercle is used as
a reference. (A) A guide pin (arrow) is drilled 3 mm distal to the adductor tubercle and passed to the other side of the thigh.
Fluoroscopic imaging can be used to ensure optimal positioning at this time. By use of an acorn reamer, the size of which varies
depending on the width of the semitendinosus tendon graft harvested, a closed-socket tunnel is performed. (B) A passing suture
(arrow) is passed inside the tunnel to allow for graft fixation. (C) The graft is secured onto the femur (green arrow), whereas the
two limbs of the graft are left unconstrained for further fixation on the patella (black arrows).
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Rehabilitation Protocol
With regard to postoperative rehabilitation, early

passive range of motion (PROM) of the knee is sug-
gested. During the first 2 weeks after surgery, PROM is
restricted from 0� to 90� of flexion. However, after this
period, full PROM is permitted. From the first to the
eighth week, rehabilitation exercises include flexion
and extension exercises (wall slides and seated), patella
and patellar tendon mobilization exercises, extension
mobilization, quadriceps series, and ankle pumps.
During this same period, the patient is allowed to start
biking and/or rowing using the nonoperative limb.
Then, after 6 weeks, biking exercises may be performed
with both limbs, with no resistance until week 8.
Hamstring sets, toe-heel raises, and balance series start
at week 6. Then, at week 10, balance squats and leg
presses may be initiated. The timing of a complete
return to sport is individualized on a patient-to-patient
basis, with a full return usually between postoperative
weeks 22 and 24.
Fig 6. (A) Once the semitendinosus graft is secured to the femur in
the previously formed soft-tissue tunnel. (B) The optimal positio
ulated, is identified to avoid iatrogenic medial patellar dislocation o
instability. (C) Each end of the semitendinosus graft is secured on
FiberTape and No. 2 suture. After this, excess graft (arrows) is re
Discussion
MPFL reconstruction was first described by Ellera

Gomes7 in 1992 as an alternative method for treatment
of lateral patellar instability. Using a synthetic graft
made of polyester, Ellera Gomes treated recurrent
instability of the patella in 30 patients through MPFL
reconstruction. Of the 30 patients, 25 (83.3%) showed
satisfaction with the procedure and improvement of
initial complaints at 39 months’ follow-up. Since this
initial report, several other techniques have been
described for the reconstruction of the MPFL with
various grafts used, including the gracilis tendon,8,9

quadriceps tendon,10 patellar tendon,11 and fascia
lata.12 After his initial report, Gomes13 showed that
MPFL reconstruction can be completed successfully
with a half-width semitendinosus graft, thereby
reducing morbidity associated with graft harvest and
subsequent hamstring weakness.
Although a variety of techniques for MPFL recon-

struction have been previously described, most have
the left knee, both ends of the graft (arrows) are passed inside
n of the patella, as the ends of the graft (arrows) are manip-
r an insufficient correction resulting in chronic lateral patellar
to the patella by use of two 4.75-mm SwiveLock anchors with
moved.



Table 1. Advantages and Disadvantages

Advantages
The use of anchor fixation at the patella, instead of a large intra-
bone tunnel, helps decrease the risk of a patellar fracture.

This technique can be performed in conjunction with other
procedures including tibial tubercle transfer.

An arthroscopic procedure, prior to exposure of the patella, can be
performed to confirm patellar and/or trochlear chondromalacia,
if present.

Disadvantages
Fluoroscopy may be needed to assess and confirm optimal
positioning of the MPFL attachment on the femur.

The technique is technically demanding with several steps.

MPFL, medial patellofemoral ligament.
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reported positive treatment outcomes with elimination
of patellar instability symptoms.14,15 Nevertheless, if
patellar instability is present, a thorough preoperative
evaluation is necessary to eliminate the possibility of
any concomitant injuries. If bony malalignment,
trochlear dysplasia, or patella alta is identified during
the preoperative workup, an isolated MPFL
reconstruction must not be performed.16 In a system-
atic review and meta-analysis comprising 14 articles,
Schneider et al.15 reported a 1.2% pooled total risk of
recurrent instability after isolated MPFL reconstruction
with a reoperation risk of 3.1%. Overall, most patients
were able to return to sport without incidence of recur-
rent instability after isolated MPFL reconstruction.15

However, MPFL reconstruction is also regularly
performed in conjunction with another procedure. In
these cases, positive treatment outcomes have also
been described. Mulliez et al.17 evaluated patients who
Table 2. Pearls and Pitfalls

Pearls
Trochlear dysplasia, TT-TG distance, patella index, and rotation of
the femur, as well as the tibia, must be evaluated preoperatively
to verify the possibility of >1 procedure.

The medial border of the patella must be assessed prior to anchor
fixation to ensure correct positioning of the anchors.

Placement of the graft should be performed at the superior and
central one-third position of the patella.

A thorough understanding of the femoral attachment of the MPFL
is needed to perform anatomic placement of the graft.

Careful dissection of the femoral attachment helps prevent
damage to surrounding structures.

The graft must be fixed at 30�-45� of flexion to prevent mal-
tensioning.

Pitfalls
The width of the patella may vary between patients; therefore,
care must be taken to avoid damage to the cartilage of the patella,
as well as to avoid a possible patellar fracture.

Iatrogenic medial patellar instability or recurrent lateral instability
can occur if the graft is fixed in an incorrect position or if the graft
is improperly tensioned.

Damage to the saphenous nerve during completion of this
procedure may result in numbness or pain.

MPFL,medial patellofemoral ligament; TT-TG, tibial tubercleetrochlear
groove.
underwent MPFL reconstruction either in isolation or
in combination with transposition of the tibial tuber-
cle, and they reported positive patient-reported out-
comes with no significant difference between the
groups. In a systematic review on MPFL reconstruction
with tibial tubercle transfer, Burnham et al.18 reported
a low to moderate risk of complications with positive
treatment outcomes at an average follow-up of
38 months.
Nevertheless, MPFL reconstruction is not without risk

and potential complications. Previous reports of com-
plications included fractures of the patella, persistent
lateral instability, patellofemoral osteoarthrosis, and
loss of native knee flexion.19-21 In our described
technique, the risk of a patellar fracture is decreased
through the use of 2 anchors, which in turn avoids a
large tunnel in the patella.
In conclusion, MPFL reconstruction is an effective

procedure for the treatment of recurrent patellar
instability. Regardless of the technique undertaken,
whether in isolation or in conjunction with another
procedure, positive treatment outcomes have been
reported. Although we recommend our described
technique, future long-term studies with large sample
sizes will further affirm the efficacy and positive post-
operative outcomes of MPFL reconstruction.
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