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Arthroscopic Patella Realignment for Children And
Adolescents: A Single Incision Technique
Nikolaos K. Paschos, M.D., Ph.D.
Abstract: Management of patellofemoral conditions in children and adolescents can be extremely challenging. Apart
from the patellofemoral instability patients, there are several other disorders that can cause significant morbidity, patel-
lofemoral maltracking, patellar tilt, and Hoffa’s fat pad impingement syndrome are common problems that may not
respond to nonoperative management. Understanding the exact pathology and apply the appropriate management is
critical for successful outcome. Identification of novel surgical interventions that can provide symptom relief in a safe
manner is important. This technical note describes a surgical technique for patella realignment in young patients that
combines safety, simplicity, and reproducibility.
atellofemoral conditions are extremely common in
Pchildren and young adults with a point prevalence
ranging between 5.7% to 28% for patellofemoral pain.1

Patellofemoral instability is also extremely common,
with incidence rates ranging from 23 to 69 per 100,000
person per year but can be much higher in adolescence,
identified as 147.7 per 100,000 persons per year.2,3

Patellofemoral conditions can result in severe
morbidity and inability to participate in athletic activ-
ities but may also affect daily life activities. Persistent
patellofemoral instability, maltracking, and cartilage
lesions can lead to osteoarthritis long term.4-7 Several
different techniques have been described for recurrent
patellofemoral instability, with medial patellofemoral
ligament (MPFL) reconstruction recently gaining a
leading role in the management of recurrent
instability because of its effectiveness and ability to
restore anatomy and isometry.8-11

Pediatric patients with first-time dislocation can also
be treated with MPFL reconstruction with good results
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depending on associated risk factors such as age,
hyperlaxity, trochlear dysplasia, and more.8 However,
for very young pediatric patients with open physis,
there is a risk of growth disturbance with the bone
tunnels and concerns for graft isometry with the
growing skeleton.12,13 When these risk factors are not
present, typical management of young patients with
first-time instability is nonoperative, unless there is a
specific reason to intervene, such as an avulsion frac-
ture or a loose body. For these young patients with a
single instability event, the role of MPFL reconstruction
is controversial. Similarly, there are patellofemoral
conditions, such as patella maltracking, patellar tilt, and
Hoffa pad impingement syndrome where there are no
frank instability events, and therefore an MPFL recon-
struction is not indicated. In these conditions, a
minimally invasive arthroscopic intervention can result
in favorable outcome for cases refractory to nonopera-
tive management. Hereby, this article presents an
arthroscopic patella realignment technique via a single
portal incision.
Surgical Technique
The patient is positioned supine on the operating table

with a lateral knee post to assist for arthroscopy. A
nonsterile tourniquet can be used for adequate visual-
ization based on surgeon’s preference. The arthroscopy
is performed in a standard manner via anterolateral and
anteromedial portals. After a complete diagnostic knee
arthroscopy confirming the presence of the associated
pathology and its indicated treatment, such as removal
of loose body, plica excision, etc., the arthroscopic
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patella realignment can be performed. Please see the
details of the technique in Video 1.
An outside-in technique configuration like that used

for meniscus repair can be used. The outside-in
meniscus repair system (Smith and Nephew, Andover
MA) can be applied for this technique, using straight
and curve arthroscopic needles for suture passing.
Under arthroscopic visualization the attachment sites of
the MPFL are recognized as well as the anatomic
landmarks of the patella and the MPFC. Then,
depending on the degree of patella maltracking, a
different number of PDS no. 0 sutures (typically 2-7)
are placed at the attenuated medial patellofemoral lig-
ament. Extreme care should be taken to place the su-
tures close to the attachment points of the MPFL to
allow proper tensioning of the repair. The sutures are
inserted via 1 needle and are retrieved using a loop
retriever via a different arthroscopic needle (Fig 1). The
configuration of the sutures can differ depending on the
degree of maltracking or the condition treated (Fig 2).
After all sutures are passed, a small 1 cm longitudinal
incision was made just medial to the medial border of
the patella (Fig 3). Via this small incision, a straight
Kelly clamp is used to bluntly dissect into the medial
aspect of the knee, reaching into the second layer.
Extreme care is taken to protect the capsule and avoid
dissection into the joint. Then all sutures are retrieved
via this incision with a suture loop retriever and an
arthroscopic probe (Fig 4). Then, under direct visuali-
zation and with the patella being positioned at the
center of trochlear groove, the sutures are tied at the
level of the capsule. Direct arthroscopic visualization is
necessary to ensure proper tension of the repair that
confirms proper tension, normal tilt, and normal
tracking of the patella. The knee is placed at 30� to 40�

of flexion. After the repair, the knee undergoes full
range of motion assessment to ensure proper patella
tracking and positioning without overload.
After surgery, patients are partial weightbearing for

2 weeks and then advance to weightbearing as toler-
ated with crutches. A hinged knee brace is used for the
first 2 weeks, and, after demonstrating adequate
quadriceps strength recovery and control, the patient is
weaned off the brace, under the directions of physical
therapy. At 8 to 10 weeks, depending on meeting the
strength criteria, the patient is allowed to start impact,
and a return to running protocol is provided. Pivoting
and cutting is allowed at 3 months, and return to all
athletic activities is allowed at 4 months after surgery.
Discussion
The arthroscopic patella realignment technique

described in this article offers the advantages of mini-
mally invasive approach via a single incision, direct
arthroscopic visualization of the repair, and use of
absorbable sutures without intra-articular knots. This
technique can be used for cases of patella maltracking
and patellofemoral pain and offers a safe alternative for
anatomic restoration of the patellofemoral kinematics.
Pearls and pitfalls for the details of this technique are
presented in Table 1.
Fig 1. Arthroscopic visualization of the
medial aspect of the patellofemoral joint of
the right knee, viewing from the anterolateral
portal. (A) The arthroscopic needles are
inserted at the patella attachment and the
midsubstance of the medial patellofemoral
ligament. (B). The loop is used to assist suture
passage. (C). A PDS suture is retrieved from
one side with the use of the loop. (D). The
needles are removed, and the repair suture
has been placed intra-articularly.



Fig 2. Parallel (A) or crossover (B) configu-
ration of suture placement for patella
realignment can be used depending on the
condition treated. In this example, the right
knee is viewed from the anterolateral portal.
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Open and arthroscopic medial plication has been
described in the past for patellofemoral instability.14,15

There are certain limitations for these techniques, and
in the past they were used for patella instability com-
bined with lateral release. Lateral release has shown
that it may increase the risk of patella instability and is
associated with poor outcomes.16-18 The technique
described here is not designed to act as an alternative
procedure for recurrent patella instability. MPFL
reconstruction is probably a better solution due to its
effectiveness and the use of a graft that restores the
medial patellofemoral complex.9,19 However, MPFL
reconstruction has some limitations, such as the need
for use of autograft with the associated morbidity and
Fig 3. With the patient supine, standard arthroscopic portals
are made. The patella realignment portal is marked just
medial to the medial border of the patella (arrow). In this
example, the left knee is treated.
invasiveness, and the risk of complications, including a
low risk for growth disturbance in skeletally immature
patients.13,20 As a result, in patients with patellofemoral
symptoms of maltracking without frank instability, the
arthroscopic patella realignment described above can be
a safe and effective solution in a carefully selected pa-
tient population. Additional advantages and disadvan-
tages are presented in Table 2.
Several patellofemoral conditions apart from patello-

femoral instability can cause significant morbidity in
young patients.1 Patellofemoral pain presenting one of
the most common conditions in adolescents, reaching an
annual prevalence of 28.9%.1 During growth patellofe-
moral anatomy appears to change and influences mal-
tracking in adolescents with patellofemoral pain.21

Hoffa’s fat pad impingement, patella tilt and plica
Fig 4. All sutures are retrieved via a single incision. Care
should be taken to avoid overlap or crossing of the sutures. In
this example, the left knee is treated.



Table 1. Pearls and Pitfalls

Pearls
Ensure that the level of the capsule is reached, so the sutures will be between layers 2 and 3.
Place the sutures close to the attachment of the MPFL at the patella to allow proper control and tensioning.
Test the mobility of the patella to ensure that the sutures are addressing patella maltracking and add a lateral releasedonly if necessary.

Pitfalls
Do not over tighten your repair.
Place the knee at 30� 40� of flexion and do not forget to complete a full ROM assessment after the repair is done.

MPFL, medial patellofemoral ligament; ROM, range of motion.

Table 2. Advantages and Disadvantages

Advantages
Minimally invasive with a single incision
Direct arthroscopic visualization of the repair
Use of absorbable sutures without intra-articular knots
Safe for skeletally immature patients

Disadvantages
The technique is not designed to treat patellofemoral instability
Extreme care is required to ensure isometry
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syndrome have been associated with anterior knee
pain in children and young adults, but their association
with patella maltracking remains unclear.21-25

Understanding the spectrum of conditions under the
term patellofemoral pain syndrome is critical to
providing patient care with successful outcome. When
nonoperative management fails, application of
minimally invasive and safe surgical techniques such
the one described in this technical note could be
considered.
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