Technical Note

Trochlear Osteochondral Shell Allograft Technique to
Treat Trochlear Dysplasia in the Setting of Chondral
Damage and Chronic Patellar Instability
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Abstract: Chronic patellar instability is characterized by recurrent dislocation events due to anatomical distortions as well
as insufficiency of surrounding stabilizing structures, ultimately impacting patients’ quality of life. In the setting of
recurrent instability, patella alta, and trochlear dysplasia, there is also increased likelihood of symptomatic chondral
damage in these patients. In this Technical Note, we describe the management of a patient with chronic lateral patellar
instability, pain outside of dislocation events, and extensive surgical history to the knee. The surgical management
included a combined approach, using a shell osteochondral allograft transplant to the trochlea, cylindrical osteochondral
allograft transplantation to the patella, and revision tibial tubercle osteotomy with medial patellofemoral ligament

reconstruction.

hronic patellar instability is commonly associated

with underlying trochlear dysplasia, an increased
Q angle, insufficiencies of medial stabilizing structures,
as well as increased tibial tubercle-to-trochlear groove
(TT-TG) distance.'” In a patient with chronic patellar
instability presenting with a significant J sign, there are
issues with patellar tracking. The patella is normally
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maintained within the groove during flexion and
extension of the knee by the combination of a lateral
trochlea, a deep sulcus, and medial patellofemoral
ligament (MPFL) integrity.’

Reconstruction of the MPFL has been reported in the
literature as a means of addressing chronic patellar
instability and improving outcome scores while also
decreasing redislocation/instability events.* Cregar et al.”
performed a systematic review to evaluate risk factors
associated with MPFL reconstruction failure in 1,287
knees and found that more severe trochlear dysplasia
(types C and D) as well as femoral tunnel malposition
had the most consistent association with greater rates of
redislocations and inferior patient-reported outcomes. In
addition, TT-TG distance has been shown, regardless of
training level, to confirm the degree of lateralization of
the tibial tubercle in those with patellofemoral insta-
bility.” The combination of a MPFL procedure with an
additional distal realignment procedure, such a tibial
tubercle osteotomy (TTO), may be warranted to address
the clinical dislocation events and the radiographic
findings of increased TT-TG distance.”

There are select cases of chronic patellar instability in
which the use of a trochleoplasty procedure in combi-
nation with a variety of other procedures is warranted,
including MPFL reconstruction.”” The benefit of
trochleoplasty is that it addresses high-grade trochlear
dysplasia (Dejour B and D dysplastic trochleas) with
patellar instability in patients without patellofemoral
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arthritis.' Trochleoplasty additionally helps to improve
the transition of the patella into the groove and pro-
vides an osseous restraint in degrees of flexion where
the MPFL has increased laxity due to its anisometric
nature. Patients with significant evidence of patellofe-
moral osteoarthritis and associated pain may be
contraindicated for a trochleoplasty with or without
concomitant procedures.

Chondral lesions and concomitant instability also can be
addressed with cartilage procedures such as osteochon-
dral allograft transplantation (OCA). Chahla et al."" per-
formed a systematic review for OCA in the patellofemoral
joint of 129 patients with at least 18 months of follow-up
and found that mean survival rate was 87.9% and 77.2%
at 5 and 10 years, respectively. When performing a meta-
analysis to evaluate clinical outcomes for a variety of
cartilage restoration procedures at >12 months’ follow-
up, Hinckel et al.'” found that OCA had a greater failure
rate (22.7%) compared with the overall failure rate. Here,
we present a Technical Note for the treatment of chronic
lateral patellar instability using a combined approach,
including a shell OCA of the trochlea to address the
trochlear dysplasia as well as the advanced arthritis,
in addition to revision TTO, and revision MPFL
reconstruction.

Surgical Technique (With Video lllustration)

Preoperative Evaluation and Surgical Decision-
Making

Clinically, surgeons may suspect a diagnosis of
patellar instability when patients present with com-
plaints of anterior knee pain, recurrent subluxation
episodes, or a noncontact twisting injury. A thorough
physical examination to assess malalignment, joint
laxity, and range of motion is assessed at the initial
encounter. On examination, there may be evidence of
tenderness on the medial aspect of the patella due to
MPEFL involvement, patellar apprehension with lateral
translation of the patella, as well as a J sign during early
flexion.

Four-view radiographs also should be obtained,
including standing anteroposterior, flexion weight-
bearing, lateral, and sunrise views. Trochlear dysplasia
can be evaluated in lateral radiographic views with evi-
dence of supratrochlear spur, crossing sign, and double
contour sign. Patellar height and evidence of patella alta
can be established in lateral view wusing the
Caton—Deschamps Index method. Significant sulcus
angle on sunrise radiographs greater than 140° further
supports a diagnosis of trochlear dysplasia though is less
reliable on radiographs. Computed tomography in the
axial view can illicit TT-TG distance. In addition, mag-
netic resonance imaging is routinely used in this patient
population due to its sensitivity for evaluating focal
cartilage defects, tears to the MPFL, loose bodies,

patellofemoral arthritis, and other accompanying intra-
articular pathology (Fig 1).

Patient Positioning and Anesthesia

The patient is placed in the supine position on a
standard operating room table, and a regional adductor
canal block is performed in addition to general anes-
thesia. A nonsterile torniquet is applied proximally on
the surgical extremity and placed in a leg holder
(Mizuho OSI, Union City, CA) allowing 120° of knee
flexion. The contralateral leg is then placed in an
abduction stirrup with padding (Birkova Products,
Gothenburg, NE). A pneumatic limb positioner
(Spider2; Smith & Nephew, Andover, MA) is used for
the operative leg to hold in the desired position during
surgery. The site is then prepped and draped sterilely.
During the final timeout, 2 g of cefazolin prophylaxis is
administered. An examination under anesthesia dem-
onstrates full range of motion and there is no evidence
of anterior/posterior instability or varus/valgus defor-
mity. A jumping J sign of 2 quadrants is seen when
performing flexion and extension and there is difficulty
centralizing the patella with tibial rotation alone.
Mobility of the patella at 30° of flexion shows 2A
lateralization (Video 1).

Diagnostic Arthroscopy

Two-portal diagnostic arthroscopy is performed
through anterolateral and anteromedial portals to
evaluate the trochlear dysplasia and determine whether
any other accompanying intra-articular pathology is
present in the joint. In addition to preoperative evalu-
ation, diagnostic arthroscopy is critical to confirm and
determine the needs for the procedures. Initial arthro-
scopic evaluation is then turned to the patellofemoral
joint followed by evaluation of both the medial and
lateral tibiofemoral compartments. Cartilage defects in
the trochlea and patella as well as the shallow trochlear
groove are confirmed during the patellofemoral
compartment arthroscopy (Fig 2). After verifying that
there are no accompanying meniscal and intra-articular
ligament pathologies, arthroscopy is finalized and
medial parapatellar arthrotomy is performed.

Surgical Approach

After sterile preparation of the left hip region, bone
marrow aspirate concentrate is obtained at the iliac
crest for application to the osteochondral allograft later
in the case. Focus is then turned to the knee, where a
medial parapatellar incision is performed following the
same trajectory of the incision sites from the previous
osteotomy and MPFL procedures (Fig 3). A blunt
dissection is completed until the medial capsule of the
knee is encountered. Electrocautery is used for a medial
patellar arthrotomy while leaving approximately 2 mm
of tissue attached to the patella to allow for later closure
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Fig 1. Preoperative imaging of the left
knee. Preoperatively obtained (A)
lateral radiograph with left knee
flexion at 30° indicating a Caton
—Deschamps Index of 1.3 obtained
from the patellar tendon length
(44.44 mm) along the posterior sur-
face divided by the length of the patella
(33.62 mm). (B) Magnetic resonance
imaging without contrast in axial view
of the left knee revealing severe
patellofemoral compartment chon-
dromalacia with persistent lateral
patellar tracking. (C) Axial view of the
computed tomography (CT) scan
without contrast of the left knee illus-
trates a sulcus angle of 143.5° consis-
tent with trochlear dysplasia. (D) CT
without contrast in axial view of the
left knee with an increased tibial
tubercle-trochlear groove (TT-TG)
distance of 22.85 mm.

of the joint. Incision length should allow for complete
visualization and access to expose the trochlea and the
patellar surfaces as well as the tibial tubercle.

Osteochondral Allograft of the Trochlea and Patella

In the trochlea site, the knee is positioned at 60° of
flexion. Guide pins are placed in the lateral gutter to
enhance the visualization. Three 2.0-mm Kirschner
wires are placed in parallel in a distal to proximal fashion
to allow for exit on the proximal aspect of the trochlea
and serve as a guide for the saw during removal of the
existing native trochlea. Copious amounts of saline are
applied during the removal process of the trochlea to
avoid thermal necrosis of the bone with the oscillating
bone saw. The patient’s remaining bony surface is ho-
mogenized to ensure adequate fixation of the allograft in
anatomic fashion.

Attention is shifted to preparation of the osteochondral
allograft from the donor. Three guide pin Kirschner
wires are placed bicortically through the fresh distal
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femur allograft (JRF Ortho, Englewood, CO) with the
first pin central and superior to the notch and the 2 other
pins in parallel, just lateral and on either side to the first
pin. The Kirschner wires assist in correct trajectory for
creation of a desired graft when using the oscillating saw.
Multiple trials of shaving the undersurface of the
allograft are attempted to allow for the most anatomic
reconstruction with the donor graft. Any remaining
osteophytes on the outer edges of the graft or native
knee are removed. Significant pulsatile irrigation (Pul-
savac; Zimmer Biomet, Warsaw, IN) is then applied to
the trochlear allograft. After the curvature match is
confirmed, pressurized carbon dioxide is applied (Car-
boJet; Kinamed, Camarillo, CA) to the undersurface of
the graft followed by application of the final product of
4 mL of bone marrow aspirate concentrate that was
obtained at the beginning of the procedure from the
patient’s iliac crest and processed using a centrifuge
(Arthrex Angel cPRP & Bone Marrow Processing
System; Arthrex, Naples, FL). With the graft sitting
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anatomically in position, 4 Kirschner wires are drilled on
the distal medial and lateral as well as proximal medial
and lateral allograft sides in the same transverse plane
followed by placement of four headless screws (Acutrak
Standard; Acumed, Hillsboro, OR) (Fig 4).

The defect to the patellar surface is identified and a
guide pin is placed at the central aspect of the defect
followed by application of an 18-mm scoring reamer to
a depth of 8 mm until healthy bleeding bone is
observed. Large amounts of saline are applied during
the reaming process to minimize the risk of thermal
necrosis to the bone and surrounding cartilage. A ruler
measures the depth of the needed graft using a coor-
dinate system approach (3/6/9/12-0’clock positions),
which ensures an accurate fit of the donor allograft. The
patellar allograft (JRF Ortho) is outlined with a marking
pen and the depths corresponding to the dimensions of
the coordinate system of the patient’s defect site. A saw
helps to form the correct dimensions of the osteo-
chondral plug under continuous application of saline.
Significant irrigation (Pulsavac; Zimmer Biomet)

Fig 2. Diagnostic arthroscopy of the
left knee. Two-portal diagnostic
arthroscopy is performed through
anterolateral and anteromedial por-
tals with (A) evaluation of the artic-
ular surface of the trochlea and (B)
undersurface of the patella before
performing an open arthrotomy.

followed by pressurized carbon dioxide (CarbolJet;
Kinamed) is applied to the undersurface of the patellar
graft. The graft is then secured in a press-fit fashion
without the need for any screw fixation (Fig 5).

Revision TTO

After addressing the chondral surface of the trochlea
and before addressing the patella with the osteochondral
allograft, the knee is taken through a series of different
degrees of flexion. In the presence of a continued lateral
J sign, a revision TTO is indicated based on the intra-
operative examination and preoperative radiological
TT-TG measurement. In this case, the patella was now
entering into a normal groove but its starting point was
still lateral. Screws from the previous osteotomy are
identified and attempted to be removed, if possible,
before performing a revision TTO. The cut is accom-
plished from the medial aspect of the tibial tubercle at
30° of inclination. Following the osteotomy, three
4-mm, evenly spaced cannulated screws (Arthrex) are
placed to fix the tibial tubercle segment after appropriate

\ " Medial

\ Y.

Fig 3. Preparation of surgical incision of the left knee. (A) A line is drawn for the medial parapatellar incision following the same
trajectory of the incision sites from the previous osteotomy and medial patellofemoral ligament procedures starting at the
superior pull of the patella and extending inferiorly to about 5 cm below the tibial tubercle. (B) Medial parapatellar arthrotomy is
performed with the left knee in full extension using radiofrequency ablation for exposure.
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BMAC Syringe

Fig 4. Intraoperative left knee trochlear shell osteochondral transplantation preparation. (A) Three 2.0-mm Kirschner wires are
placed in parallel in a distal to proximal fashion to allow for exit on the proximal aspect of the trochlea and serve as a guide for
the saw during removal of the existing native trochlea. (B) Three guide pin Kirschner wires are placed bicortically through the
fresh allograft (JRF Ortho) with the first pin central and superior to the notch and the 2 other pins on either side to the first pin
followed by removal of the graft with an oscillating bone saw. (C) Pressurized carbon dioxide is applied (CarboJet; Kinamed) to
the undersurface of the trochlear graft. (D) Application of 4 mL of bone marrow aspirate concentrate is applied to the under-
surface of the trochlear graft after application of the pressurized carbon dioxide. (E) Confirmation of placement of the 4 headless
screws (Acutrak Standard; Acumed) in the trochlear osteochondral allograft on fluoroscopy intraoperatively. (F) Finalized
trochlear osteochondral allograft sitting anatomically in position.

medialization. The knee is then taken through a range of  is confirmed with intraoperative fluoroscopy. The prep-
motion and the patella is checked for any signs of  aration of the patellar osteochondral allograft is now
patellar maltracking. The screw positioning and fixation addressed as described previously.

Un‘grgﬁrf}e of

Patella n.\
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r

Fig 5. Intraoperative left knee patellar osteochondral transplantation preparation. (A) A guide pin is placed at the central aspect
of the defect followed by application of an 18-mm scoring reamer to a depth of 8 mm until healthy bleeding bone is observed.
(B) Final preparation of the donor patellar osteochondral allograft before insertion into the patient’s patellar defect site.
(C) Undersurface of the patella after the patellar osteochondral graft is press-fit into place.
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Fig 6. Preparation of the left knee revision medial patellofemoral ligament (MPFL) graft. (A) A 15-mm long osteal trough on the
medial and proximal third of the patellar edge is created followed by application of a 1.8-mm all-suture anchor (Q-Fix; Smith &
Nephew) to drill a tunnel to a depth of 18 mm at a 45° angle parallel to the frontal patellar plane followed by deployment of the
implant suture device through the predrilled hole. Both suture anchors should be secured in the proximal half of the medial
patellar surface with the second anchor 15 mm proximal from the first anchor. (B) The semitendinosus allograft (AlloSource) is
placed between the 2 anchors from its midpoint on the medial patellar bone surface and secured in place. (C) Intraoperative
fluoroscopy with lateral view of the distal femur. A Kirschner wire followed by a 7-mm reamer is inserted in the distal medial
femur at the femoral footprint of the MPFL 2.5 mm distal to posterior aspect of the medial femoral condyle and 1 mm anterior to
the extension of the posterior cortex and just proximal to the Blumensaat line. (D) The semitendinosus allograft is shuttled
beneath the fascia between the second (MPFL and medial collateral ligament) and third (medial patellomeniscal and patellotibial
ligament/joint capsule) layers and exits the medial skin incision, followed by insertion of both tendon ends through the femoral

tunnel. The MPFL allograft is secured with a 7-mm x 30-mm bioscrew (Smith & Nephew) on the distal medial femur.

Revision MPFL Reconstruction

Attention is then turned to the distal medial femur to
locate the femoral footprint of the MPFL: 2.5 mm distal
to the posterior aspect of the medial femoral condyle,
1 mm anterior to the extension of the posterior cortex
of the femur, and just proximal to the Blumensaat
line."”"'”> The placement of the guide pin is checked
under fluoroscopy to accurately determine these
measurements. A Kirschner wire is then drilled from
the medial side of the femur at a 45° proximal angle
through the lateral cortex, followed by application of
a 7-mm reamer over the kirschner wire. The length
of the 7-mm tunnel is determined based on the graft
length and is usually 30 mm in length. The Kirschner
wire is left in place after creating the tunnel (Fig 6). The
Kirschner wire then helps to facilitate movement of the

double-loaded passing suture through the femoral
tunnel.

After identifying the medial bone surface of the pa-
tella and removing all soft tissue, a rongeur is used to
create a 15-mm long osteal trough on the medial and
proximal third of the patellar edge. A 1.8-mm all-suture
anchor (Q-Fix; Smith & Nephew) is used to drill a
tunnel to a depth of 18 mm at a 45° angle parallel to the
frontal patellar plane followed by deployment of the
implant suture device through the predrilled hole. This
process is then repeated approximately 15 mm more
proximal from the initial drill site (Fig 6). Both suture
anchors should be secured in the proximal half of the
medial patellar surface. The semitendinosus allograft
(AlloSource, Centennial, CO) is placed between the 2
anchors from its midpoint on the medial patellar bone
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Table 1. Pearls and Pitfalls

Pearls

e Multiple trials of shaving the undersurface of the trochlear allograft
are attempted to allow for the most anatomic reconstruction with
the donor graft. This is done before securing the graft on the distal
femur.

e Pressurized carbon dioxide is applied to the undersurface of the
trochlear graft after finalizing the graft preparation to remove bone
remnant particles and clean the bone microarchitecture just before
the BMAC application.

e BMAC application to the undersurface of the trochlear graft may
enhance biologic graft incorporation.

e Performing a patellar osteochondral allograft procedure after
osteotomy of the tibial tubercle segment allows for a better view of
the patella and avoids iatrogenic extensor mechanism injuries.

e A ruler measures the depth of the needed patellar graft using a
coordinate system approach (3/6/9/12-o0’clock positions), which
ensures an accurate donor—host curvature match.

Pitfalls

e Due to the extensive amount of bone cutting of the osteochondral
allografts, there is a greater risk of thermal necrosis to the bone and
potential for poor healing after surgery in cases in which saline is
not used.

e Inaccurate curvature match between the donor and host may result
in inferior outcomes following an osteochondral allograft.

e Improper identification of the MPFL attachment sites on the femur
and patella can affect the biomechanical stability of the patellofe-
moral joint during flexion and extension and thus results in
worsening patellar instability.

BMAC, bone marrow aspirate concentrate; MPFL, medial patello-
femoral ligament.

surface and secured in place. This allows the graft to be
of equal terminal lengths when it is fixated on the pa-
tella. A high-strength suture (ULTRABRAID; Smith &
Nephew) is used to suture each tendon end, which
helps to make pass of the graft through the femoral
tunnel. The soft tissue is medially dissected between the
second (MPFL and medial collateral ligament) and third
(medial patellomeniscal and patellotibial ligament/joint
capsule) layers with careful attention of not damaging
the knee capsule. The graft is brought between the
second and third layers and exits at the femoral inser-
tion site, followed by insertion of both tendon ends
through the femoral tunnel using the passing suture
previously placed into the femoral tunnel (Fig 6). The
graft is secured in place with a 7-mm x 30-mm bio-
screw (Smith & Nephew]) on the distal medial femur
with the knee in 20° of flexion. Once secured, the knee
is taken through range of motion from 0 to 120° to
ensure adequate reconstruction. A similar layered
closure of the incision is performed and a sterile dres-
sing is applied to the surgical site followed by a locked
knee brace.

Rehabilitation

In the initial postoperative period from 0 to 6 weeks,
there is strict non—weight-bearing status with crutches
and use of a knee immobilizer until quadricep control is

adequate. During this time, focus is directed to quad-
ricep strengthening, patellar mobilization, and straight
leg raises. From 6 to 8 weeks postoperatively, patients
are progressed to full weight-bearing and can discon-
tinue the knee immobilizer. Active range of motion
exercises are begun during this time with the goal of
advancing to full range of motion. Therapy now adds a
focus on core hip strengthening. Introduction of a
stationary bike to facilitate improvement of range of
motion is also started. At 8 to 12 weeks postoperative,
closed-chain activities are initiated, including wall sits,
mini-squats, and shuttle movements. Around 12 weeks
postoperative, there is a shift to progressive active
strengthening. Patients should expect to have normal
pain-free gait around 12 weeks but may be delayed due
to the complexity of the aforementioned surgical
procedure.

Discussion

The MPFL is the major restraint to lateral patellar
translation from full extension through the first 20° to
70° of knee flexion.'? In cases in which normal patellar
tracking is compromised, reconstruction of the MPFL
has been reported as an effective intervention to sta-
bilize the patella and improve a patient’s function and
quality of life. Biomechanically, MPFL reconstruction,
using either a single-bundle or double-bundle tech-
nique, has been shown to adequately restore patellar
stability and resistance to lateral flexion.'® Allen et al.”
performed a retrospective review of 30 knees in 28
patients with recurrent lateral patellar instability who
underwent a combined MPFL reconstruction with TTO
at their institution and had at least 2-year follow up.
They found that the Caton—Deschamps Index
decreased by a mean of 0.2 and although 30% of pa-
tients still had patella alta postoperatively and 83% of
all those participating in organized sports were able to
return to play. The authors also found that female
gender and medialization greater than 10 mm were
associated with statistically significant worse functional
outcomes, lower Kujala, and lower International Knee
Documentation Committee scores. A major advantage
of MPFL reconstruction for patellar instability is that the

Table 2. Advantages and Limitations

Advantages

e Trochlear osteochondral allograft is a potential option in patients
with existing advanced osteoarthritis, as it can re-establish the
appropriate articular surface and trochlear groove at the same time.

e Shell osteochondral allograft can better address significant troch-
lear dysplasia compared with cylindrical allografts.

Limitations

e Given that osteochondral allograft in this patient presentation re-
quires a large graft size and is inherently foreign to a patient’s body,
there is potential for difficulty with complete integration in the
recipient.
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technique outlined in this study allows for an anatomic
reconstruction using a semitendinosus tendon allograft,
which is stronger than the original MPFL and stronger
than other graft options like the gracilis tendon."”'*

In addition to the MPFL, anatomical consideration of
the size and shape of the trochlea is crucial in restoring
patellar stability. While the MPFL is the major restraint
to lateral patellar tracking until 70° of flexion, the
trochlea serves as the major restraint to patellar insta-
bility for the remainder of knee flexion.'® A dysplastic
shallow trochlear groove can decrease the knee’s
intrinsic anatomical resistance to patellar maltracking,
making its overall stability comparable to a knee with
an incompetent MPFL.'’ While trochleoplasty is an
effective treatment modality for addressing trochlear
dysplasia in the context of patellar instability, it is not a
viable therapeutic intervention for patients with
advanced degenerative patellofemoral changes.'

To sufficiently treat a dysplastic trochlea with
concomitant patellofemoral arthritis and high-grade
chondromalacia, a bipolar osteochondral allograft
transplantation can be performed as a salvage procedure.
Osteochondral allograft transplantation can adequately
address cartilage lesions, and long-term efficacy has been
reported for osteochondral allograft transplantation to
treat chondral defects of the knee.'” Unlike the use of
osteochondral allografts in the management of isolated
chondral defects, there is limited literature discussing its
use with associated patellar instability. Several case re-
ports have outlined the successful short-term outcomes
of managing trochlear dysplasia and patellofemoral
chondromalacia with a unipolar osteochondral allograft
transplant and TTO."*° DePhillipo et al." reported on a
21-year-old female patient with recurrent lateral patellar
instability and noted that the patient was not a candidate
for a trochleoplasty procedure, given the degree and
diffuse nature of the grade IV-trochlear chondromalacia,
and instead underwent an osteochondral allograft pro-
cedure. Surgeons considering trochleoplasty must be
careful when contemplating this surgical option, as
inability to correct an existing deformity can lead to or
rapidly progress underlying chondral damage. While
both authors reported positive initial results, only Van-
sadia et al.”’ performed a concomitant MPFL recon-
struction. To date, only one study by Mirzayan et al.”'
has reported on the clinical outcomes after a bipolar
osteochondral allograft technique was used to address
trochlear dysplasia. The authors reported good graft
integration, significant functional improvement, pain
relief, improvement in activity level, and prevention of
recurrent instability.

In this study, a bipolar osteochondral allograft trans-
plantation technique is used to treat both the patellar
and trochlear pathology, combined with an MPFL
reconstruction and TTO. The advantage of the tech-
nique presented here is that a shell osteochondral

allograft approach can better address significant troch-
lear dysplasia compared with cylindrical allografts and
can reestablish the appropriate articular surface and
trochlear groove at the same time in those with
advanced osteoarthritis. Comparatively, the main limi-
tation with the current technique is that it requires a
large graft size and the inherently foreign nature of an
allograft can lead to incomplete integration in the
recipient (Tables 1 and 2). Surgeons dealing with young
patients who have extensive patellofemoral arthritis
and chronic patellar instability may find this surgical
approach beneficial to re-establish the appropriate
articular surface and minimize the need for a total knee
arthroplasty procedure at such an early age.
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