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Combined Soft Tissue Reconstruction of the Medial
Patellofemoral Ligament and Medial Quadriceps
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Abstract: Patellar dislocation is a major orthopaedic concern in pediatric and adult populations, with both conservative
and surgical options available. Several surgical techniques of the combined or isolated reconstruction of the medial
patellofemoral ligament are described in the literature using different grafts, locations, and types of fixations, providing
different advantages and disadvantages. New recent developments in cadaveric dissection studies have unveiled the
importance of structures that were neglected until recently, such as the medial quadriceps tendonefemoral ligament,
which provides a connection between the medial femur and the quadriceps tendon component of the knee extensor
mechanism. Hence, we present a surgical technique with combined reconstruction of the medial patellofemoral ligament
and medial quadriceps tendonefemoral ligament without the use of hardware and with no need for patellar or femoral
drilling (no physis compromise or risk of patellar fracture), which can be used concomitantly with other bony procedures.
atellar dislocation, most often seen in young and
Pactive patients, typically disrupts the proximal
medial patellofemoral complex (MPFC)1 and its 2
components, the medial patellofemoral ligament
(MPFL) and the medial quadriceps tendonefemoral
ligament (MQTFL). Insufficiency of the MPFC may
lead to patellar maltracking and increase patellofemoral
contact pressure, which will typically cause aberrant
focal loads and cartilage degeneration.2 MPFL recon-
struction in isolation provides good clinical and radio-
logical results with variable rates of recurrent
instability.3,4 More recently, the roles of medial soft
tissue restraints other than the MPFL have been
highlighted. The MQTFL, medial patellomeniscal
ligament, and medial patellotibial ligament have
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distinct yet closely related functions that contribute to
medial patella support along with the MPFL.5-7

The MQTFL is attached to the quadriceps tendon via
proximal fibers of the MPFC (Fig 1),8 thereby lending
substantial support to the medial patella along with
the MPFL.6 Within this line, new reconstruction
techniques have emerged that use the isolated or
combined reconstruction of the different knee medial
ligamentous structures9 and specifically use the
MQTFL.10 In light of these recent developments, we
present a surgical technique for reconstruction of the
both MPFL and MQTFL for patellar instability to pro-
vide a more anatomical, less invasive, and safer
reconstruction for both skeletally immature and
mature patients (Video 1).
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Fig 1. Cadaveric illustration, right knee. Anatomical dissection of the medial patellofemoral ligament and the medial quadriceps
tendonefemoral ligament, where it is possible to clearly identify fibers extending into the quadriceps tendon (above the patella)
and vastus medialis obliquus aspect. (A) Medial patellofemoral ligament fibers extending into quadriceps tendon (intermedia)
above the patella and inferior of the medial patella femoral complex fibers attach to medialis tendon, not the patella. (B) Medial
quadriceps tendonefemoral ligament fibers extending and connecting with vastus medialis obliquus undersurface fascia.
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Surgical Technique

Preoperative Planning and Patient Setup
The surgical decision is made after a careful imaging

evaluation of the patellofemoral joint (computed
tomography, magnetic resonance imaging, and radiog-
raphy exams) in conjunction with physical examina-
tion and clinical history suggestive of patellar instability.
The choice of anesthesia is made in conjunction with
the patient, the anesthesiologist, and the surgeon, tak-
ing into account the different factors influencing the
Table 1. Surgical Procedure Key Points

Position patient supine with the tourniquet at the proximal thigh.
Correct identification of surgical landmarks on the skin.
Careful harvesting of the gracilis and semitendinosus tendons and

subsequent cleaning and preparation by suturing both extremities.
Identification of the adductor magnus tendon and careful dissection

until its insertion.
Correct placement of the incisions in the quadriceps tendon and 1 cm

medial to the border of the patella.
Kocher’s forceps are passed through the 2 medial patellar incisions

and 1 of the quadriceps tendon incisions in the direction of the
adductor magnus tendon insertion within the subvastus space in
the second layer.

The grafts extremities (looped around the adductor magnus tendon)
are pulled 1 at a timedthe gracilis tendon in the direction of 1 of
the incisions made in the quadriceps tendon and the
semitendinosus in the direction of the 2 incisions made in the
medial retinaculum of the patella.

The gracilis graft extremities are pulled through the quadriceps
tendon incisions and then crossed and sutured to their own
substance and quadriceps tendon, under proper tension with the
knee in extension.

The semitendinosus 2 extremities are also sutured to the adjacent
retinaculum and tensioned with the knee at full extension.
preferred anesthesia technique such as the patient co-
morbid medical problems.
The patient is positioned supine with (or without) the

tourniquet at the proximal thigh, and the limb is dis-
infected (Table 1). Using a marker key, skin anatomical
Fig 2. With the patient supine, skin landmarks are drawn to
identify skin incision points (right knee). MBATT, medial
border of the anterior tibial tuberosity; ME, medial epi-
condyle; PMB, patellar medial border.



Fig 3. Patient supine, right knee. After careful dissection, the
semitendinosus and gracilis tendons are identified and isolated
at the pes anserine insertion. Subsequently, harvesting is per-
formed using a tendon stripper. ST, semitendinosus tendon.

Fig 4. Patient supine, right knee. Both semitendinosus and
gracilis autografts of at least 22 cm are cleaned and sutured at
both ends. Gr, gracilis tendon; ST, semitendinosus tendon.
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landmarks are drawn on the medial border of the
patella, hamstrings insertion, and medial epicondyle of
the femur (Fig 2).

Harvesting Procedures
Using an oblique incision of 4 cm medial to the

anterior tibial tuberosity, the semitendinosus and gra-
cilis tendons are harvested. The tendons are identified
and isolated at the pes anserine insertion after careful
dissection. The semitendinosus tendon is identified and
harvested using a tendon stripper (Fig 3). The same
Table 2. Pearls and Pitfalls

Pearls

Correct identification of the adductor tubercle is important to
perform the correct skin incision.

Careful dissection of the insertion of the adductor magnus tendon to
avoid proximal graft placement and consequently a nonanatomic
insertion of the medial patellofemoral ligament.

When performing the harvesting of the semitendinosus and gracilis
tendons, care must be taken to avoid stripping the tendons. A
tendon length of 22 cm is needed for reconstruction.

Placing the surgical string loop around the adductor magnus tendon
insertion site will help in the later passage of the autografts

Appropriate tension is required in the patella and quadriceps tendon
during the suture of the grafts to avoid loosening or overtension.
procedural steps are followed for the gracilis tendon
harvesting. Both autografts are cleaned and prepared
for placement by suturing both ends with a no. 2 Vycril
(Ethicon, Somerville, NJ). Make sure that both auto-
grafts are at least 22 cm in length (Fig 4).

Surgical Approach
Before skin incision, palpation of the adductor

tubercle and adductor magnus tendon should be per-
formed with the leg in a figure-of-4 position (knee
flexed on about 60� and hip flexed and externally
rotated). A 3-cm longitudinal incision is made 4 cm
proximal to the medial epicondyle and over the
adductor tubercle. After careful distal dissection, the
vastus medialis and the adductor magnus tendon are
identified. It is important to perform the dissection
carefully and as distally as possible until the insertion of
the adductor magnus tendon insertion because it rep-
resents the quasi-anatomical point of the MPFL femoral
insertion (Table 2).11 Caution must be taken to not
disinsert the adductor magnus tendon of the adductor
tubercle as it will serve as pulley. A surgical string is
then looped around the adductor magnus tendon
insertion site to serve as reference for the later passage
of the autografts (Fig 5).
The next step is to perform a 5-cm longitudinal inci-

sion on the medial aspect of the patella with careful
dissection of the medial insertion of the quadriceps
tendon and medial retinaculum of the patella. Land-
marks are drawn to identify the correct placement of
both autografts. Three incisions are then made on the
previously drawn landmarks: 1 at the quadriceps
tendon substance, close to the vastus medialis obliquus,
and the other 2 on the medial retinaculum 1 cm away
from the medial aspect of the patella, with superior and
inferior insertion of the MPFL (Fig 6). Kocher’s forceps
are passed through these small incisions, in the sub-
vastus space (layer 2) in the direction of the adductor
magnus tendon insertion. Care is taken to not damage
the capsule or violate the intra-articular space. In the
quadriceps tendon, just 1 of the incisions is used to pass
the Kocher’s forceps (Fig 7).
Pitfalls

Overtensioning the graft can cause loss of range of motion and
patellofemoral arthrosis, leading to residual pain.

Not recognizing other anatomical predisposal factors for patellar
instability may lead to potential failure.



Fig 6. Patient supine, right knee. Two incisions are made at
the medial aspect of the patella and 1 at the quadriceps
tendon. MP, medial patella; QT, quadriceps tendon.

Fig 5. Patient supine, right knee. Surgical reference is looped
around the adductor magnus tendon. AMT, adductor magnus
tendon.

Fig 7. Patient supine, right knee. Kocher’s forceps are passed
through the 2 medial patellar incisions and another at the
quadriceps tendon incision in the direction of the adductor
magnus tendon insertion within the subvastus space in the
second layer.

Fig 8. Patient supine, right knee. The semitendinosus autograft is
looped around the adductor tendon. The arrow indicates the graft
passage. AMT, adductor magnus tendon; ST, semitendinosus.

Fig 9. Patient supine, right knee. The semitendinosus autograft
is passed through the 2 incisionsmade in themedial aspect of the
patella.

Fig 10. Patient supine, right knee. The gracilis autograft is also
looped around the adductor tendon. AMT, adductor magnus
tendon; Gr, gracilis tendon; ST, semitendinosus tendon.
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The semitendinosus graft is looped around the
adductor magnus tendon as distally as possible (Fig 8),
and both extremities are pulled through layer 2, in the
direction of the patella, and passed within the first 2
incisions in the medial retinaculum (Fig 9). Then the
gracilis graft is also looped around the adductor magnus
tendon (Fig 10), and both extremities are pulled in the
direction to the quadriceps tendon through the previ-
ously made incisions (Fig 11).
The 2 extremities of the gracilis graft are crossed on

each other (Fig 12) and sutured to their own substance
(Fig 13) and to the quadriceps tendon (Fig 14) with a 2-0
FiberWire (Arthrex, Naples, FL) while applying proper



Fig 11. Patient supine, right knee. The gracilis autograft
extremities are pulled into the quadriceps tendon incision. Gr,
gracilis tendon; ST, semitendinosus tendon.

Fig 12. Patient supine, right knee. The 2 arms of the gracilis
autografts are crossed on each other. Gr, gracilis tendon; ST,
semitendinosus tendon.

Fig 13. Patient supine, right knee. The 2 crossed arms of the
gracilis autografts are sutured to their own substance under
proper tension. Gr, gracilis tendon; ST, semitendinosus
tendon.

Fig 14. Patient supine, right knee. After it is sutured to its
own substance, the gracilis autograft suture is reinforced by
suturing to the quadriceps tendon. Gr, gracilis tendon; QT,
quadriceps tendon; ST, semitendinosus tendon.

Fig 15. Patient supine, right knee. The 2 arms of the sem-
itendinosus autograft that have been previously passed
through the 2 incisions placed just medial to the patella are
now sutured to the adjacent retinaculum with the knee at full
extension. Gr, gracilis tendon; ST, semitendinosus tendon;
VMO, vastus medialis obliquus.

Fig 16. Patient supine, right knee. Revision of all sutures have
been placed correctly. Gr, gracilis tendon; ST, semitendinosus
tendon; VMO, vastus medialis obliquus.
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tensioning in the patella with the knee in extension. The
graft tips are resected. Then the 2 arms of the semite-
ndinosus graft that have been passed by the 2 medial
patellar incisions are sutured to the adjacent retinaculum
with 2-0 FiberWire (Fig 15), while applying proper
tensioningwith the knee in full extension.A total of 25%
of lateral patellar displacement is allowed. The remaining
graft tips are cut off, and the final revision of the pro-
cedure is made (Fig 16). Patellofemoral examination is



Fig 17. Two-arm fixation of the semitendinosus and gracilis
autografts and the quasi-anatomical point of the MPFL
insertion. AMT, adductor magnus tendon; AT, adductor tu-
bercle; MPFL, medial patellofemoral ligament. *Under medial
retinaculum. **Under medial retinaculum via vastus medialis
obliquus.
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performed to confirm optimum tension. Subcutaneous
Vicryl sutures and staples are used for skin closure.

Postoperative Rehabilitation
The patient is allowed to immediately start active

flexion of the knee. However, during the first 4 weeks
flexion is limited to 90�. Partial weight bearing is
maintained during the initial 6 weeks. After 6 weeks,
Table 3. Advantages, Risks, and Limitations of the Presented Tec

Advantages

Allows the reconstruction of both the medial patellofemoral
ligament and medial quadriceps tendonefemoral ligament.

Reduced risk of overtensioning, patellofemoral pain, and
degenerative changes because of the soft tissue attachments.

Can be used with open physis.

No use of anchors or screws for fixation (less cost).

No risk of patellar iatrogenic fracture (no patella or femoral drilling).

More reliable for femoral fixation insertion than the radiographic
Schöttle point.

No radiation exposure for either the surgical staff or the patient.
Can be used concomitantly with other bony procedures (e.g.

trochleoplasty or anterior tibial tuberosity realignment).
Simplifies revision procedures as it does not use tunnels or

hardware.
range of motion is increased as tolerated and full
weight bearing is gradually permitted. Rehabilitation is
focused on restoring full knee range of motion, patellar
mobilization, preoperative quadriceps muscle activa-
tion and strength, effusion control, and pain manage-
ment. Return to sport is restricted to a minimum of
4 months and only allowed when isokinetic and
functional testing are 90% of the contralateral lower
limb.
Discussion
Several techniques for the treatment of patellar

instability have been developed over the years, and
multiple options are described in the literature.3,9 The
most commonly used autografts are the gracilis or
semitendinosus tendon autografts, frequently using
an interference screw for femoral fixation and bone
tunnels for patellar fixation.3 The traditional “1-arm”

fixation to the patella has been the current standard,
although the “2-arm” fixation method has gained
ground due to a more anatomical reconstruction and
potentially provides improved outcomes compared
with the single-bundle MPFL reconstructions.9 The
use of the adductor magnus tendon insertion as a
quasi-anatomical point of the MPFL insertion has
shown isometry from 0� to 90� of knee flexion,
providing biomechanical behavior similar to bony
femoral insertion of the MPFL.11 The distance from
the femoral insertion of the MPFL to the adductor
tubercle is less variable than the distance to the medial
femoral epicondyle,12 which makes the adductor tu-
bercle often used for femoral fixation in MPFL re-
constructions. Moreover, radiographic identification of
Schöttle points does not guarantee the precise
anatomic location of the femoral fixation site.13
hnique

Risks and Limitations

Inherent residual pain resulting from harvesting the semitendinosus
and gracilis tendons.

Improper identification of the subvastus space in the second layer
can lead to capsule lesion and an inadequate graft position.

Soft tissue fixation is biomechanically weaker than the traditional
bone fixation.

Improper adductor magnus tendon dissection can lead to a
nonanatomical graft placement as wekk as to a iatrogenic tendon
rupture.

Improper graft tensioning may lead to postoperative complications
and recurrent instability (surgeon experience and “sensibility”).
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Besides providing a stronger fixation (bony attach-
ment), placing the femoral fixation more proximally
at the adductor magnus tendon will increase the dis-
tances between the femoral and patellar attachments
points during knee flexion and augment the tension to
the patella.14 Using the adductor tubercle for femoral
fixation has been shown to not change the patellofe-
moral joint contact area and pressure.15 Similarly,
using the adductor magnus tendon as a pulley for
femoral fixation has been previously described16 and
does not lead to clinical signs of patellofemoral over-
load or radiographic osteoarthritis, and the quasi-
isometric behavior produced may prevent over-
constraining of the patellofemoral joint.16

This technique uses a 2-arm all soft tissue recon-
struction (Fig 17), decreasing the risk of over-
tensioning, patellofemoral pain, and degenerative
changes. The overtension can be compensated by the
mobility of the medial retinaculum and adductor
magnus tendon. Since no drilling, anchors, or screws
are used, there is no risk of patellar fracture, articular
cartilage damage, or physis compromise in skeletally
immature cases (Table 3). Moreover, this technique
simplifies revision procedures in case of failure as it
does not use tunnels or hardware. Despite the
changes to the traditional MPFL reconstruction tech-
nique, the associated distal realignment bony pro-
cedures can still be performed concomitantly.
Another important advantage is that it is not neces-
sary to use concomitant radiological procedures,
eliminating the exposure to radiation for the surgical
staff and the patient.
A potential limitation of this technique is related to

the graft tensioning, which is influenced by the sur-
geons’ experience and “sensibility.” Thus, it crucial to
not apply too much tension to avoid overtensioning the
grafts and consequently overload the medial patellar
facet, leading to pain and degenerative changes. An
important step is the careful dissection of the adductor
magnus tendon insertion to avoid residual pain.
Nevertheless, residual pain from gracilis and semite-
ndinosus tendon harvesting is a potential complication.
The use of soft tissue suture fixation rather than the
traditional tunnels or suture anchor fixation is prone to
fail with lower loads. Nonetheless, there are no statis-
tically or clinically significant differences in functional
outcomes over time.17

In conclusion, we present an alternative technique
combining the reconstruction of the MPFL and MQTFL
using soft tissue fixation, avoiding the inherent risks of
drilling and screw fixation. It is a simple and effective
technique, with reduced associated hardware costs, and
can more closely recreate the medial patellofemoral
complex.
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