Technical Note

All-Soft-Tissue Medial Patellofemoral Complex ®

Reconstruction for Revisions and Skeletally

Check for
updates.

Immature Knees

Miho J. Tanaka, M.D., Ph.D.

Abstract: The medial patellofemoral complex provides the primary static restraint to lateral patellar translation and is
composed of the medial patellofemoral ligament and medial quadriceps tendon femoral ligament. Multiple techniques
including medial patellofemoral ligament and/or medial quadriceps tendon femoral ligament reconstruction have
demonstrated good results; however, modification of the femoral fixation technique is required for skeletally immature
patients or revision cases in which anatomic bony fixation on the femur is not possible. This technique describes an all-
soft-tissue procedure for single-bundle medial patellofemoral complex reconstruction in which the graft is fixed on the
adductor tendon while using the medial collateral ligament as a distalizing pulley, for anatomic and isometric recreation of

the native ligament.

he medial patellofemoral complex (MPFC) provides

the primary restraint to lateral patellar translation
and is composed of the medial patellofemoral ligament
and medial quadriceps tendon femoral ligament fibers.""
* The midpoint of this complex anteriorly has been
shown to be at the junction of the medial border of the
quadriceps tendon and patella, which can serve as an
anatomic landmark for graft fixation.”

For femoral fixation, anatomic reconstruction has been
shown to be critical to recreate the function of the
MPFC, and numerous techniques to identify proper
femoral tunnel positioning have been described. How-
ever, in revision cases or in skeletally immature knees,
bone tunnel or anchor placement at the anatomic loca-
tion on the medial femur may not be feasible. In these
cases, several soft-tissue fixation options have been
described. The adductor tendon can be used as a graft for
reconstruction, or with a free graft attached to this
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structure.”® However, this fixation is more proximal

than the anatomic footprint and can cause tightening
with knee flexion.” The medial collateral ligament
(MCL) pulley technique also has been described; how-
ever, the MCL is more anterior to the native footprint,
and anteriorization of the femoral fixation point has
been shown to lead to abnormal length changes with
tightening in extension® (Fig 1).

The current technique describes an all-soft-tissue
MPEC reconstruction technique that allows for
anatomic reconstruction and isometric function of the
graft, without placing bone tunnels or implants in the
medial femur. This technique can be useful for skele-
tally immature knees or revision cases in which
anatomic bony fixation cannot be achieved.

Surgical Technique

Preoperative Preparation

This procedure is performed with the patient in the
supine position. A semitendinosus allograft 6 mm in
diameter is used. Arthroscopy is performed before the
procedure in order to address chondral defects and
concurrent pathology as needed.

Quadriceps Tendon Fixation

A 1-inch longitudinal incision is made centered over
the anterior midpoint of the MPFC, which is identified
at the junction of the medial border of the quadriceps
tendon and the superomedial border of the patella.”
The superomedial corner of the patella is exposed,
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Tendon

Epicondyle

Fig 1. Medial view of a right knee dissection demonstrates the
MPEC footprint attaching distal to the adductor tendon
insertion and posterior to the medial epicondyle. (MPFC,
medial patellofemoral complex.)

and a l-cm longitudinal incision is placed through
layers 1 and 2, with care taken to keep layer 3 intact.
The distal quadriceps tendon is exposed, and a 1-cm
incision is made in a partial-thickness fashion at the
junction between the medial and central thirds of the
distal quadriceps tendon attachment.

A right-angled clamp is passed from the incision on
the distal quadriceps, exiting through the incision at the
superomedial corner of the patella. The graft is
retrieved with the clamp and pulled through the
quadriceps tendon (Fig 2A). The graft is then folded
over on itself (Fig 2B) and secured using a looped su-
ture used to place locking sutures from medial to lateral
over the overlapped graft, ending at the superomedial
corner of the patella (Fig 2C). One limb of the suture is
then passed through the periosteum at the super-
omedial corner of the patella from an anterior to pos-
terior fashion using a free needle. The suture limbs are
tied to each other to secure the graft to the patellar
periosteum. The incision in the distal quadriceps tendon
is closed to prevent propagation proximally using an
interrupted nonabsorbable suture (Fig 3 A and B).

Femoral Fixation
On the medial femur, a 1-inch incision is made on the
anterior margin of the adductor tubercle. The adductor

tendon is identified just posterior to the posteromedial
aspect of the distal femoral shaft and exposed (Fig 4).
Using a right-angled clamp, a passing suture is placed
around the adductor tendon for later passage of the
graft, ensuring that this suture is as distal as possible
near the adductor tubercle.

The MCL fibers are then identified using palpation
during valgus stress on the knee, distal to the medial
epicondyle. The posterior fibers of the superficial MCL
are exposed and elevated to create a tunnel under the
MCL fibers (Fig 5). A curved clamp is passed under the
MCL to exit through the anterior incision previously
made through layers 1 and 2 at the MPFC midpoint (Fig
6A), and the free end of the graft is retrieved and passed
between layers 2 and 3 to exist posterior to the MCL
(Fig 6B).

Once retrieved posterior to the MCL, using the pass-
ing suture previously placed around the adductor
tendon, the free end of the graft is then shuttled to loop
around the adductor tendon (Fig 7A). The knee is
brought to 60° of knee flexion, and slack is removed
from the graft. The free graft end is sutured to the
remainder of the graft to loop around the adductor
tendon, and preliminary fixation is attained using the
interrupted nonabsorbable suture (Fig 7B). Graft func-
tion is assessed to confirm 2 quadrants of lateral
translation in extension, less than half quadrant around
30°, and demonstrating slackening in flexion. Once
confirmed, the remainder of the sutures are placed in
an interrupted fashion, to secure fixation of the graft
too itself, creating a loop around the adductor tendon
(Fig 8).

Discussion

Several alternatives to bony fixation on the medial
femur for medial patellofemoral ligament or medial
quadriceps tendon femoral ligament reconstruction
have been described. Fixation using a loop around the
adductor tendon, or alternatively using part of the
adductor tendon as a graft, has been described by
several authors.”® However, Black et al.” demonstrated
unfavorable length changes with these techniques,
consistent with the fact that fixation on the adductor
tubercle is more proximal than the anatomic location of
the femoral attachment of the MPFC.

Fixation of the graft using an MCL sling also has been
described, in which the graft is looped around the MCL
and fixed anteriorly on the patella.”'® Although the
MCL technique can ensure that the graft is adequately
distalized, biomechanical studies have demonstrated
that anteriorization of the tunnel can lead to abnormal
length changes, with increased tightening of the graft in
extension when compared with the anatomic MPEC
footprint.®

The use of anchors in skeletally immature knees re-
quires careful use of fluoroscopy to avoid the risk of
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Fig 2. Intraoperative view of a right knee
demonstrates an MPFC graft that has been
passed from the incision at the MPFC
midpoint, exiting through an incision in the
quadriceps tendon (A) and is folded over onto
itself (B). (C) The graft is secured to itself with
locking sutures. (MPFC, medial patellofe-
moral complex.)

injuring the physis. Complications of inappropriate
anchor placement have demonstrated proximal migra-
tion of the anchor during growth, leading to subsequent
failure, emphasizing the need for appropriate anchor
placement.'’ However, considerable variability has
been demonstrated in the location of the MPFC foot-
print in relation to the distal femoral physis,'” and
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therefore the optimal location for anchor placement has
not been identified.

The current technique provides an anatomic,
implant-less option for MPFC reconstruction using soft-
tissue fixation on both the extensor mechanism and the
medial femur. In comparison with previously described
soft-tissue fixation techniques on the femur, the
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Fig 3. Schematic drawing of a right knee. (A)
The graft is passed from the incision at the
MPFC midpoint through an incision in the
quadriceps tendon. (B) the graft is sutured to
itself, secured to the superomedial patella,
and passed deep to the VMO, existing poste-
rior to the MCL fibers. (MCL, medial collat-
eral ligament; MPFC, medial patellofemoral
complex; QT, quadriceps tendon; VMO,
vastus medialis oblique.)
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Fig 4. Intraoperative view of a right knee
demonstrates exposure of the adductor
tendon.
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Fig 5. Intraoperative view of a right knee
demonstrates exposure of the posterior fibers
of the MCL. (MCL, medial collateral
ligament.)
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Fig 6. Intraoperative view of a right knee. The graft is passed between layer 2 and layer 3 of the medial knee (A) and retrieved
posterior to the MCL (B). (MCL, medial collateral ligament; VMO, vastus medialis oblique.)
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Fig 7. Intraoperative view of a right knee. The graft end is looped around the adductor tendon (A) and sutured to itself (B).
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Adductor
Tendon

Fig 8. Schematic drawing of a right knee demonstrates the
MPEFC graft passed deep to the VMO, exiting posterior to the
MCL, and looped around the adductor tendon. (MCL, medial
collateral ligament; MPFC, medial patellofemoral complex;
VMO, vastus medialis oblique.)

current technique provides anatomic function with
minimal length changes throughout knee range of
motion due to the posteriorizing fixation on the
adductor tubercle while using the MCL as a distalizing
pulley. The advantage of this soft-tissue technique is

Table 2. Advantages and Disadvantages

Advantages

Disadvantages

All-soft-tissue fixation requires
no implants.

Low cost because of the lack of
implants needed.

No risk of patella fracture.

Excellent option for revision
MPEFL cases in which
adequate bone stock on the
medial femur is not
available.

Excellent option for skeletally
immature knees without
abnormal graft function or
risk of violating the physis.

No radiographic confirmation
of femoral fixation required.

Looping the graft through both
the extensor mechanism
and for femoral fixation
may require longer graft
lengths than in other
techniques.

Placement of a defect in the
quadriceps tendon may
limit future quadriceps
tendon procedures (e.g.,
ACL graft).

The looped graft may feel
more prominent on the
femur than with the use of
bone tunnels.

This technique may not be
useful in cases of severe
medial knee (i.e., MCL
injury).

ACL, anterior cruciate ligament; MCL, medial collateral ligament;
MPFL, medial patellofemoral ligament.

Table 1. Pearls and Pitfalls

Pitfalls

Pearls

Improperly placed incisions
can make it difficult to
access or visualize the
anatomic fixation sites.

The graft should be passed
between layers 2 and 3 and
not subcutaneously or into
the joint.

An appropriate soft-tissue
bridge on the distal
quadriceps tendon should
be maintained for adequate
graft fixation.

Overtightening of the graft can
lead to medial instability or
increased patellofemoral
contact pressures.

The MCL fibers can be
identified by palpating the
fibers while placing valgus
stress on the knee.

Arthroscopic visualization
after graft passage can
confirm that the graft has
not been passed intra-
articularly.

Preliminary suture fixation
can be used to confirm
appropriate graft length
before final fixation.

The length of the graft can be
set with the knee at 60°
flexion to ensure that the
patella is adequately
centered within the
trochlear groove.

MCL, medial collateral ligament.

that it allows for appropriate recreation of graft function
without the need for anchors or bone tunnels on the
femur, which can be useful in the setting of skeletally
immature patients or in revision cases in which an
additional bone tunnel on the medial femur in the
anatomic location may not be feasible (Table 1). In
addition, the entirely soft-tissue fixation minimizes the
need for, and costs related to, implants. Disadvantages
of this technique may include limitations in subsequent
procedures that may require an intact quadriceps
tendon or adductor tendon (Table 2).

This technique describes an implant-less, all-soft-tissue
MPFC reconstruction that includes anatomic soft-tissue
fixation on the medial femur. In addition to the previ-
ously described soft-tissue fixation method on the
extensor mechanism, this technique additionally in-
corporates all-soft-tissue fixation on the medial femur that
is more anatomic than previously described techniques.
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