
Technical Note
From the
Medical Cen

The autho
and publica
available for

Received J
Address co

Medicine Di
cinnati Medi
E-mail: yehi

� 2018 b
Elsevier. Thi
creativecomm

2212-6287
https://doi
Anatomic Medial Patellofemoral Ligament
Reconstruction Without Bone Tunnels or Anchors in

the Patella

Yehia H. Bedeir, M.B.B.Ch., M.Ch.(Orth), Melissa A. Summers, M.D.,

Dhavalkumar J. Patel, M.D., Brian M. Grawe, M.D., and Angelo J. Colosimo, M.D.
Abstract: Medial patellofemoral ligament reconstruction is an essential component of surgical treatment for recurrent dislo-
cation of the patella. Various techniques have been described, most of which potentially increase the risk of patellar fracture.We
present a new technique for anatomic medial patellofemoral ligament reconstruction without using suture anchors or patellar
tunnels, therefore, eliminating the risk of iatrogenic patellar fracture and making a revision procedure easier in case of failure.
ateral dislocation of the patella is fairly common in
1
Lthe athletic population. The incidence of lateral

patellar dislocation is 5.8 per 100,000, and it most
commonly occurs in females between the age of 10 and
17.1 Osseous and soft tissue restraints maintain patellar
stability and normal patellar tracking throughout the
range of motion. During the first 30� of flexion, the
patella does not fully engage within the trochlea, which
decreases the contribution of osseous stability, and the
medial patellofemoral ligament (MPFL) becomes the
primary restraint to lateral patellar translation. A lateral
patellar dislocation is essentially pathognomonic for
disruption of the MPFL.2 Reconstruction of the torn
ligament is indicated in recurrent instability, whereas
surgical reconstruction in first time dislocators is
controversial; some surgeons are inclined to surgically
reconstruct the MPFL after a single patellar dislocation in
athletes.3 Numerous surgical techniques have been
described for MPFL reconstruction with no consensus,
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because a single technique has not yet shown superiority
in the literature. Most of the techniques described
include passing the graft through patellar tunnels, which
potentially increases the risk of iatrogenic fracture of the
patella. We describe a simple technique for MPFL
reconstruction that is effective, without the need for
patellar tunnels, therefore decreasing the risk of iatro-
genic patellar fracture reported with other techniques.
Surgical Technique
Details of the surgical procedure are shown in

Video 1.

Patient Positioning and Graft Preparation
The patient is placed in a supine position, and a

tourniquet is applied to the upper thigh. A semite-
ndinosus allograft with 6.5 mm diameter and approxi-
mately 250 mm length is prepared, and the free ends
are controlled with a running locking stitch that uses a
strong number 2 nonabsorbable suture material
(Ethibond; Ethicon, Somerville, NJ). The graft is
pretensioned at 20 pounds of pressure.

Examination Under Anesthesia and Knee
Arthroscopy
The procedure begins with examination under

anesthesia to confirm lateral patellar instability. A sterile
skin marker under fluoroscopic guiding is used to draw
out bony anatomic landmarks, specifically over the
superior aspect of the patella and over the adductor
tubercle on themedial side of the knee. Knee arthroscopy
is routinely performed before MPFL reconstruction to
assess articular cartilage and patellar tracking.
6 (June), 2018: pp e611-e615 e611

http://crossmark.crossref.org/dialog/?doi=10.1016/j.eats.2018.02.008&domain=pdf
mailto:yehiabedeir@hotmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.eats.2018.02.008


Fig 1. Incisions along the medial border of the patella (left knee). (A) A 2-cm longitudinal incision (arrow) 1 cm off the medial
border of the patella (P) and superior to the equator. (B) A superior stab incision (arrow) along the medial border of the patella
(P) above the junction between the upper and middle thirds. (C) An illustration showing the locations of the 3 incisions in the
medial retinaculum. (PT, patellar tendon; QT, quadriceps tendon.)
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Lateral Retinacular Release and Preparation of the
Patellar Attachment Site for the MPFL
The open surgical procedure begins with a longitu-

dinal midline incision that is approximately 3 cm in
length overlying the patella, followed by subcutaneous
dissection to expose retinacula on both sides. A longi-
tudinal 5-cm incision is made 1 cm off the lateral border
of the patella to release the lateral retinaculum. We
routinely perform lateral release because we believe
that it is necessary to allow a centered glide of the
patella. The wound is then retracted medially to expose
the medial retinaculum where a longitudinal 2-cm
incision is made 1 cm off the medial border and
superior to the equator of the patella. The junction
between the upper third and lower two-thirds of the
medial border of the patella is then identified, and 2
stab incisions are made superior and inferior to that
point, just medial to the medial border of the patella,
using a No. 11 blade (Fig 1).

Graft Attachment and Tubularization
The previously prepared graft is then brought to the

front table, placed through the initial 2-cm incision,
then through the 2 stab portals, and pulled until the
ends are brought even (Fig 2). Ethibond single stitches
Fig 2. Passing the semitendinosus graft through the retinaculum
(*) along the medial border of the patella (P), and then pulled unti
is passed through the medial retinacular incisions. (PT, patellar te
are used to attach the graft to the medial border of the
patella, and 2-0 FiberWire (Arthrex, Naples, FL) is used
to tubularize the whipstitched ends of the graft to
prevent rupture of the graft inside the femoral tunnel.
The 2 ends of the graft are pulled together toward the
mark previously made on the skin over the adductor
tubercle. The graft is cut off leaving at least 3 cm of the
graft beyond the adductor tubercle so that enough
length is available to go into the femoral tunnel (Fig 3).

Medial Approach and Locating the Femoral
Attachment Site
The knee is then flexed to approximately 20� and an

incision is made at the area that has been marked out
over the adductor tubercle and dissected posterior to the
vastus medialis and down to the adductor tubercle itself.
Retractors are used to better visualize the adductor tu-
bercle. A Beath pin is inserted at a point just distal to the
adductor tubercle and used to create a femoral tunnel
from medial to lateral. It has been shown that the
anatomic femoral attachment site for theMPFL is 10mm
distal to the apex of the adductor tubercle.4 Fluoroscopy
can be used to confirm the accurate placement of the
Beath pin at the anatomic femoral attachment site of the
MPFL, as described by Schöttle et al.,5 1.3mmanterior to
(left knee). (A) The graft (G) is passed through the 3 incisions
l both ends are even. (B) An illustration showing how the graft
ndon; QT, quadriceps tendon.)



Fig 3. Suturing the graft to the retinaculum and tubularizing the free ends (left knee). (A) Suturing the graft (G) to the medial
border of the patella (P) using nonabsorbable Ethibond sutures (*). (B) Graft tubularized using 2-0 FiberWire (black arrow) to
prevent its rupture inside the femoral tunnel. (C) An illustration showing suturing the graft to the medial border of the patella
using Ethibond sutures (E) and tubularizing the graft using FiberWire (F). (PT, patellar tendon; QT, quadriceps tendon.)

Fig 4. Locating the Schöttle point under fluoroscopy, 1.3 mm
anterior to the posterior cortex extension, 2.5 mm distal to the
posterior origin of the medial femoral condyle and just
proximal to the level of the posterior-most point of the Blu-
mensaat line.
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the posterior cortex extension, 2.5 mm distal to the
posterior origin of the medial femoral condyle, and just
proximal to the level of the posterior-most point of the
Blumensaat line (Fig 4).

Drilling the Femoral Tunnel and Passing the Graft
The femoral tunnel is reamed with a 7-mm-diameter

reamer and a depth of approximately 50mm. The graft is
passed subcutaneously to the medial wound, and the
ends of the suture are placed through the Beath pin. The
Beath pin is pulled from the lateral aspect of the knee
bringing the graft inside the tunnel and then tensioned.
Accurate femoral tunnel placement and optimum graft
tensioning are crucial for restoring the normal patello-
femoral joint kinematics and contact stresses.6

Tension Adjustment and Fixation to the Anatomic
Femoral Attachment Site
In acute traumatic dislocations, the tension is adjusted

so that the patella can be displaced laterally between 1
and 2 quadrants of the patellar width. In patients with
hyperlaxity, we tighten the patella a little more so that
the patella can be displaced only 10% to 20% of its
width. In general, care is taken not to excessively
tighten the patella. An interference screw (Smith &
Nephew, Andover, MA) is inserted to fix the graft in the
femoral tunnel at 30� of flexion. Before routine wound
closure, a knee examination is performed again to
confirm optimum tension. Femoral fixation can be
revised in case tension needs to be readjusted. Pearls
and pitfalls are summarized in Table 1.

Rehabilitation
Postoperatively, the knee is kept in a brace for

6 weeks while allowing passive and active assisted
range of motion and weight-bearing as tolerated. The
brace is initially locked in extension, and then flexion is
gradually permitted. Strengthening exercises begin at
8 weeks. Patients return to contact sports at 6 months
postoperatively.
Discussion
Multiple techniques have been described for MPFL

reconstruction. Femoral fixation of the graft is usually
performed using an interference screw,whereas fixation
to the patella can be achieved by bony or soft tissue
procedures. Bony procedures increase the risk of patellar
fracture, and violation of the articular surface can occur.
Soft tissue procedures generally achieve favorable results
using suture anchors or nonabsorbable sutures. Drez
et al.7 used nonabsorbable sutures, in addition to a suture
anchor, to fix the graft to the patella. Schöttle et al.8

performed a bony groove into the patella and 2 suture
anchors into that groove. Sillanpää et al.9 used the



Table 1. Pearls and Pitfalls

Pearls Pitfalls

Longitudinal incision in the
medial retinaculum at least
1 cm off the medial border to
leave adequate soft tissue to
attach the graft to

Small distance between any 2 of
the 3 incisions in the medial
retinaculum can lead to failure

Two stab incisions along the
medial border of the patella
above the equator to replicate
the native anatomy

Overtightening of the graft can
lead to pain, arthrosis, and
decreased range of motion

The graft is tubularized using 2-
0 FiberWire to prevent its
rupture inside the femoral
tunnel

Inaccurate placement of the
femoral tunnel can lead to
postoperative stiffness or graft
rupture

NOTE. Tension adjustment is performed in 30� of kneeflexion.A total
of 25% to 50% lateral patellar displacement is allowed in acute trau-
matic dislocations and 10% to 20% in patients with hyperlaxity.
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adductor magnus tendon with its distal insertion still
attached to reconstruct the MPFL. They fixed the prox-
imal cut end to the periosteum of the medial border of
the patella with nonabsorbable sutures. Steensen et al.10

used a quadriceps tendon graft, leaving its patellar
insertion intact, to reconstruct the MPFL.
The main advantage of our technique is that it is a

simple, anatomic, and effective procedure with minimal
cost and complications (Table 2).Weattach the graft at the
anatomic patellar attachment site without doing tunnels
or inserting anchors in the patella. Passing the graft
through 2 separate stab incisions in the soft tissue repli-
cates the broad attachment of the native MPFL on the
patella, whereas tendon transfer procedures described to
the patella9 or to the femur10 are nonanatomic recon-
struction procedures. The fact thatwedonot pass the graft
through patellar tunnels nor insert suture anchors has
several advantages; first, this provides more length of the
graft available for MPFL reconstruction, which is impor-
tant in the cases in which the graft is not long enough.
Second, it eliminates the risk of patellar fracture and al-
lows the use of allografts with larger diameters without
worrying about drilling wide tunnels in the patella. Third,
it makes a revision procedure much easier in case of fail-
ure. In patients who have had several surgeries, multiple
Table 2. Advantages and Disadvantage

Advantages Disadvantage

Simple technique Biomechanically weaker than
bony fixation

Anatomic
No tunnels or anchors

Graft length not wasted in
tunnels

No risk of patellar fracture
Large-diameter grafts can be
safely used

Revision is easier in case of
failure
patellar tunnels or the presence of suture anchors
implanted in the patella adds to the risk of patellar fracture
and makes a revision procedure more challenging.
A potential limitation of this technique might be a

decreased load to failure of the patellar attachment
compared with bony fixation with tunnels or suture
anchors. Suture fixation has been proven to be
biomechanically weaker than bony fixation.11 Howev-
er, the biomechanical difference does not imply a
clinical difference. Sillanpää et al.9 reported excellent
clinical results with suture fixation. A recent random-
ized controlled trial comparing soft tissue and bony
fixation showed similar clinical outcomes in both.12

In conclusion, an alternative technique for MPFL
reconstruction is fixing a semitendinosus allograft to the
soft tissue along the medial border of the patella using
nonabsorbable sutures, and to the anatomic attachment
site on the femur using an interference screw. We believe
that this technique is simple, relatively cheap, andeffective.
It also eliminates the risk of iatrogenic patellar fracture and
makes a revision procedure easier in case of failure.
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