
Technical Note
From Lyo
Received A
Address c

Ortho-Clinic
Gourion, 69

� 2023 T
Arthroscopy
the CC BY
4.0/).

2212-6287
https://doi
Medial Closing-Wedge Patellar Osteotomy in Patients
With Patellofemoral Instability
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Abstract: Trochlear dysplasia is the main anatomical risk factor for objective patellar instability. Surgical correction of
trochlea dysplasia via a trochleoplasty has been described with good clinical results reported. Concerns remain for who
have abnormal patellofemoral tracking post a trochleoplasty due to incongruence between the two articulating surfaces.
We described a medial closing wedge patellar osteotomy to improve congruency of the patellofemoral joint post-
trochleoplasty.
espite being widely studied, patellofemoral
Ddysplasia still represents a highly challenging
condition. Trochlear dysplasia is the main anatomical
risk factor for objective patellar instability (OPI), with
an incidence of 96% in patients with OPI compared
with 3% of patients without OPI.1 Surgical correction of
trochlea dysplasia via a trochleoplasty has been
described with good clinical results reported.2

Patellofemoral stability is determined not only by the
trochlear morphology but also the patella, in agreement
with the fundamental principle that the primary sta-
bility of a joint is determined by the congruence of the 2
articulating joint surfaces.3 Abnormal patellar shape
can cause incongruency between the 2 articulating
surfaces and play a role in patellofemoral
dislocations.4,5

The patella has 2 main articulating surfaces, a medial
and lateral facet. In patients with OPI and trochlear
dysplasia, the patellar shape is modified. The medial
facet is relatively smaller and the lateral facet relatively
larger.5,6 The patellar shape was first classified by
Wiberg in 1941.7 The classification uses axial
n-Ortho-Clinic: Clinique de la Sauvegarde, Lyon, France.
ugust 1, 2023; accepted September 23, 2023.
orrespondence to Edoardo Giovannetti de Sanctis, M.D., Lyon-
: Clinique de la Sauvegarde, Ramsay Santé, 8, avenue Ben
009 Lyon, France. E-mail: edoardo.giovannettids@gmail.com
HE AUTHORS. Published by Elsevier Inc. on behalf of the
Association of North America. This is an open access article under
-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

/231096
.org/10.1016/j.eats.2023.09.023

Arthroscopy Techniques, Vol 13, N
radiographs at 30� of knee flexion to classify the patella
into 3 types:

� Type I: The medial facet is concave and has almost
the same area as the lateral facet.

� Type II: The medial facet is still concave but is
smaller than the lateral facet.

� Type III: The medial facet is convex and almost
vertical.

A type IV patella was later added by Baumgartl and is
when the medial facet is absent.8

A trochleoplasty increases the concavity of the
trochlea groove, and as a result, there is the potential
for a discrepancy between the angulation of the patellar
articular facets with the trochlear groove.9 This incon-
gruency is often seen in cases of high-grade patellar
dysplasia (type III and IV) and can result in persistence
of patellar maltracking and elevated point pressures
post-trochleoplasty.
A patellar osteotomy aims to recreate medial and

lateral patellar facets, forming an angle congruent with
the reshaped trochlear groove. Patellar osteotomies in
the case of OPI added to trochleoplasty, however, have
scarcely been described.10,11 We present the surgical
technique for performing a medial closing-wedge
patellar osteotomy (MCWPO) to improve congruency
of the patellofemoral joint post trochleoplasty.

Surgical Technique (With Video Illustration)

Indication for Surgery
The MCWPO is indicated in patients with a Wiberg

type III or IV patella who have abnormal patellofemoral
tracking post-trochleoplasty due to incongruence of the
o 2 (February), 2024: 102848 e1
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Table 1. Step-by-Step Details of the Technique

Step 1. Position
Sedation and regional anesthesia.
Patient in supine position with 2 supports (lateral and distal).

Step 2. Surgical approach and examination under anesthesia
10-cm midline skin incision.
The sulcus deepening trochleoplasty is performed.
The MCWPO is performed if there is persistence of PF maltracking

due to incongruence between the newly shaped trochlea and
patella.

Step 3. The osteotomy
A sterile marking pen is used to draw 2 medial dashed lines to set

the thickness of the osteotomy.
A third dashed line is drawn at the midline of the patella.
With an oscillating saw 2 osteotomies converging medially are

performed.
The cortical wedge of bone is removed.
The osteotomy is closed with a grasper.

Step 4. Fixation and closure
A 1.7-mm drill is used to create 2 anterior to posterior transosseous

holes
Two VICRYL no. 2 sutures (Ethicon, Somerville, NJ) are driven

from anterior to posterior through the first hole and then with an
opposite direction through the second hole.

A knot is then carried out on the anterior patellar bone surface
using the 4 ends of the suture

The new patellofemoral tracking is tested.

MCWPO, medial closing-wedge patellar osteotomy; PF,
patellofemoral.
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2 articulating surfaces. The patellar osteotomy is con-
traindicated in cases of small patella or adequate
patellofemoral tracking.

Preoperative Planning
The preoperative planning is the same as used for all

patients with OPI, which includes appropriate plan
Fig 1. Patient position. The patient is placed in a supine position o
to keep the right knee in flexion. A high thigh tourniquet is plac
positioned at 90� of flexion.
radiographs and slice imaging.12 The standard radio-
graphic views include an anteroposterior and true
lateral of the knee, along with a skyline view at 30� of
flexion.
Radiographs should be combined with slice imaging

(computed tomography scan or magnetic resonance
imaging) to determine the trochlear and patellar
articular shape. The lateral radiograph and axial slice
images allows the trochlear shape to be classified as
per the Dejour classification.13 Patellar shape is then
classified according to Wiberg and Baumgartl, allow-
ing the physician to suspect cases in which a patellar
osteotomy might be useful to improve patellar
tracking.7,8

A sulcus deepening trochleoplasty is indicated at our
institution in patients with OPI and high-grade troch-
lear dysplasia (Dejour type B or D) with a supra-
trochlear spur greater than 5 mm.12 A patellar
osteotomy is then anticipated in trochleoplasties with
high grade patellar dysplasia (type III and IV).11

The axial distance between the anterior tibial tubercle
and the trochlear sulcus (tibial tuberosity-trochlear
groove), along with the patellar height
(CatoneDeschamps index) are also assessed to deter-
mine the need for adding additional procedures based
on “menu à la carte” guidelines of the Lyon School of
Knee Surgery.13
Step 1. Position and Examination Under Anesthesia
The patient is placed in the supine position under

general or regional anesthesia (Video 1, Table 1). A
padded tourniquet is placed proximally on the
n the operating table. Two supports, lateral and distal, are used
ed to optimize the knee exposure during surgery. The knee is



Fig 2. The sulcus deepening trochleoplasty is performed first.
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operative thigh. The affected knee is positioned at 90�

of flexion with the contralateral limb in extension
(Fig 1). Two supports, lateral and distal, are used to
keep the knee in flexion. The lower extremity is prep-
ped and draped in a sterile manner.

Step 2. Surgical Approach
Beginning 5 cm proximal to the upper patellar pole, a

10-cm linear incision is made. A medial parapatellar
approach is performed to expose the articular surface of
the trochlea and patella. After performing the sulcus
deepening trochleoplasty (Fig 2), the patellofemoral
tracking and the congruence between the 2 articulating
Fig 3. Medial patellar soft-tissue release is performed to
expose the cortical bone.
surfaces is evaluated. The MCWPO is then performed if
there is persistence of PF maltracking due to incon-
gruence between the newly shaped trochlea and
patella.

Step 3. The Osteotomy
The medial patellar edge is completely exposed by

releasing any remaining soft tissue (Fig 3). The osteot-
omy is then planned with a sterile marking pen (Fig 4).
Two dashed lines are drawn on the medial edge of the
patella to set the thickness of the bone wedge to be
removed. Another dashed line is drawn on the articular
surface indicating the desired articular ridge; this is also
the medial to lateral depth of the osteotomy. With an
oscillating saw the first osteotomy is performed at least
5 mm anterior and parallel to the articular surface to
avoid any damages to the cartilage (Fig 5). A second,
more anterior osteotomy, converging medially with the
first cut at the level of the planned new articular ridge,
is then made: the tip of the wedge should end at the
midline of the patella. This cortical wedge of bone is
then removed, and the osteotomy is closed with a
grasper (Figs 6 and 7).

Step 4. Fixation and Closure
A 1.7-mm drill is used to create 2 anterior-to-

posterior transosseous holes through the patella,
slightly lateral to the medial patellar edge. Two no. 2
VICRYL sutures (Ethicon, Somerville, NJ) are driven
from anterior to posterior through the first hole and
then with an opposite direction through the second
hole (Fig 8). A knot is then carried out on the anterior
patellar bone surface using the 4 ends of the suture
(Fig 9). The improved patellofemoral tracking is then
confirmed by taking the knee through a range of
motion.
The medial patellofemoral ligament reconstruction is

then added at the end of the operation using a patellar
soft-tissue fixation. The tourniquet is then released,
hemostasis is confirmed, and a layered closure is
performed.

Postoperative Rehabilitation
The postoperative protocol for patellar medial closing-

wedge osteotomy is the same used for sulcus-deepening
trochleoplasty. Physical therapy begins the day after
surgery. The patient is allowed to bear weight as
tolerated using crutches. Early muscle activation with
isometric strengthening exercises and passive knee
flexion from 0 to 90� is encouraged immediately. This
applies compression to the patellar and trochlear
osteomized bone, helping to promote healing of the
osteotomized bone and re-model the articulating sur-
faces. At day 45 postoperatively, the patient is allowed
to start closed kinetic chain strengthening exercises
(e.g., cycling). At 3 months, light jogging may be



Fig 5. With an oscillating saw the first osteotomy is performed at least 5 mm anterior and parallel to the articular surface to avoid
any damages to the cartilage (left). A second, more anterior osteotomy, converging medially with the first cut at the level of the
planned new articular ridge is then made (right).

Fig 4. A sterile marking pen is used to draw 2 dashed lines to set the thickness of the bone wedge to be removed (left). Another
dashed line is drawn on the articular surface indicating the desired articular ridge (right).

Fig 6. The cortical wedge of bone is removed.

Fig 7. The osteotomy is closed with a grasper.
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Fig 8. A 1.7-mm drill is used to create 2 anterior-to-posterior transosseous holes through the patella, slightly lateral to the medial
patellar edge (A-B). Two no. 2 VICRYL sutures (Ethicon, Somerville, NJ) are driven from anterior to posterior through the first
hole and then with an opposite direction through the second hole (B-C).
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performed. Full activity and return to sport are delayed
until 6 months after surgery.
Discussion
Osteotomy of the patella is an unusual procedure that

has been described previously to mainly address patel-
lofemoral pain, not instability.14-17 In cases of a highly
dysplastic patella when an isolated sulcus-deepening
trochleoplasty does not result in a congruent patello-
femoral joint intraoperatively, a patellar osteotomy may
be required. Nevertheless, patellar osteotomy for
Fig 9. A knot is then carried out on the anterior patellar bone su
treating patients with OPI is uncommon, and only a few
authors consider it in association with a trochleoplasty.
Albee18 proposed a dorsal closing-wedge patellar

osteotomy associated with an opening-wedge lateral
femoral distal osteotomy. However, this procedure has
fallen out of favor, as the lateral facet elevation resulted
in elevated patellofemoral pressures and caused resid-
ual pain.19

Koch et al.20 presented 2 cases of a dorsal closing-
wedge patellar osteotomy in association with a Bereit-
er’s trochleoplasty. The osteotomy was fixed with 2
metallic screws from lateral to medial. They reported no
rface using the 4 ends of the suture



Table 2. Advantages and Disadvantages of the Medial Patellar
Closing-Wedge Osteotomy

Advantages
Same surgical approach used for sulcus deepening trochleoplasty
Preserve anterior nutrient foramina (patellar blood supply)
Wider bone contact surface
Solid fixation using transosseous absorbable sutures

Disadvantages
Technically demanding procedure
Fracture and avascular necrosis are possible

e6 D. H. DEJOUR ET AL.
complications with excellent patient satisfaction and
patellofemoral congruence.
Morscher, described an opening-wedge patellar

osteotomy, adding a wedge of bone graft dorsally to
improve patellofemoral congruence and redistribute
pressures. It has not been described in combination
with trochleoplasty in human studies, and worse results
were reported when combined with a tibial tubercle
osteotomy.21

Choufani et al.22 published a case report of a lateral
closing-wedge patellar osteotomy in a patient with OPI
fixed with nonabsorbable transosseous sutures. After
12 months, no pain or instability recurrence was re-
ported, with excellent improvements to patient-
reported outcome scores. Larger series have not been
published.
Compared with the aforementioned procedures, our

technique offers some advantages (Table 2). The same
surgical approach is used for sulcus deepening troch-
leoplasty and MCWPO. Using the same approach pre-
serves the anterior nutrient foramina and does not
compromise the principal blood supply to this sesamoid
bone, reducing concern for avascular necrosis. Also, this
osteotomy technique allows the patellar articular sur-
face to be reshaped achieving a wider medial facet than
before mentioned techniques. A wider osteotomy leads
to a larger contact area, which can improve bone
healing and reduce complications.
Finally, the improved congruence of the patellofe-

moral joint allows adequate contact pressure at the
osteotomy site to be stable when combined with a
simple transosseous absorbable suture. This removes
the need for any expensive or nonabsorbable fixation.
Although complications such as fracture and avas-

cular necrosis are possible, none were reported in a
MCWPO series of 21 cases with an average follow-up of
35 months. In this series, good clinical results with no
further patellar dislocation were reported.11

In conclusion, the MCWPO associated with sulcus
deepening trochleoplasty is a reproducible technique
with promising clinical outcomes. Nevertheless, the
indication should be restricted to patients with unsat-
isfactory intraoperative patellofemoral tracking after
trochleoplasty.
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