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Osteochondral Allograft Transplant for Combined
Medial and Lateral Patellar Cartilage Lesions: The
Osteochondral Wide Lesion (OWL) Technique
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Raphael Serra Cruz, M.D., M.Sc., Douglas Mello Pavão, M.D., M.Sc., Gabriel Garcez, M.D.,
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Abstract: Symptomatic articular cartilage injuries are often seen in young active patients and athletes. Magnetic reso-
nance imaging screening examinations have frequently identified such lesions in athletic patients. Patellofemoral chondral
defects were previously identified as the most common knee cartilage lesion in high-level athletes. Chondral defects
measuring 2 cm2 or greater and complex cartilage defects involving bone loss are ideally replaced with fresh osteochondral
allograft. We describe a technique indicated for patients with symptomatic and recurrent anterior knee pain associated
with osteochondral patellar defects including the lateral and medial patellar facets. Patients who have undergone previous
interventions, including membrane techniques, microfracture, or autologous chondral transplantation, without clinical
benefit are also eligible to undergo osteochondral allograft transplantation for combined medial and lateral patellar
cartilage lesions, that is, the osteochondral wide lesion (OWL) technique.
ymptomatic articular cartilage injuries are often
Sseen in young active patients and athletes. Un-
treated focal injuries will likely progress to diffuse or
deep chondral defects, leading to early osteoarthrosis
(OA) changes with limited treatment options.1 Elite
athletes are perhaps unable to achieve desired positions
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or long-term careers because of focal and progressive
knee chondral lesions.
Chondral lesions are frequently identified in

basketball players during magnetic resonance imaging
(MRI) screening examinations.2,3 The incidence of the
patellar lesions was reported as 36% in patients with
cartilage lesions diagnosed by knee arthroscopy.4

Patellofemoral chondral defects were previously
identified as the most common knee cartilage lesion
in high-level athletes.5 However, a recent literature
review has identified a prevalence of patellofemoral
chondral injuries of 18% in professional soccer ath-
letes.6 The knee joint represents the most common
joint affected by OA among retired professional soccer
players.7

For symptomatic contained chondral lesions greater
than 1 cm2 and smaller than 2 cm2, an autologous
osteochondral transplant is often a reasonable
approach that leads to a structural chondral restora-
tion and is unlikely to have related donor side effects.
Chondral defects measuring 2 cm2 or greater and
complex cartilage defects involving bone loss are
ideally replaced with fresh osteochondral allograft
(OCA). Therefore, OCA has been commonly used in
patients with symptomatic large cartilage lesions at
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the knee joint,8 even in those with open physes.9

OCA transplantation is mostly used to address post-
traumatic defects, osteonecrosis, and idiopathic
chondral defects or as a salvage-type procedure.10,11

Complex articular fractures can also be treated using
a structural allograft transplant.12

We describe a technique indicated for patients with
symptomatic and recurrent anterior knee pain associ-
ated with osteochondral patellar defects including the
lateral and medial patellar facets. Patients who have
undergone previous interventions, including mem-
brane techniques, microfracture, or autologous chon-
dral transplantation, without clinical benefit are also
eligible for the osteochondral wide lesion (OWL) allo-
graft transplant technique.
Surgical Technique

Fresh Allograft Harvesting and Processing
Per our allograft protocol, entire knees were previously

harvested from donors older than 18 years and younger
than 45 years without previous articular abnormalities.13

The donated tissue is routinely immersed in saline so-
lution and preserved at 4�C to 10�C. The donated tissue
is transported to the national tissue bank, and immediate
processing is performed aiming to decrease chondrocyte
death due to a lack of cellular nutrients. The chondral
surface status is evaluated during tissue preparation,
with confirmation of an intact chondral surface. Careful
pulse lavage is performed during the preparation time,
removing blood elements and antigenic components,
decreasing any possible post-transplant immunologic
humoral reaction. The preservation solution is composed
of Iscove’s serum-free cell culture medium supple-
mented with 10% human albumin and 100 mg/mL of
vancomycin. Different serum-free media are often used
worldwide for OCA preservation and research purposes,
achieving acceptable survival of chondrocytes.
Our previous histologic study identified significant

structural changes and discontinuity of the superficial
layer after 30 days of preservation.13 On the basis of
those findings, we strongly recommend performing
fresh allograft transplantation before 30 days of
preservation, ideally within 15 days. Previous studies
have recommended a maximum storage period of
42 days and transplantation by 24 to 28 days of
preservation based on cellular viability evaluations.14

Cook et al.15 reported a chondrocyte survivorship
rate over 80% in an animal model using the Missouri
Osteochondral Preservation System when the OCA
tissue was stored at 25�C. The use of higher temper-
atures (around the 25�c), presents potential benefits
over the preservation of the OCA cellularity. How-
ever, the currently accepted standard temperature for
fresh preservation is 10�C.
Positioning, Preparation, and Evaluation Under
Anesthesia
The patient is placed in the supine position. An

additional small gel bag is placed under the ipsilateral
gluteus, leaving 15� of internal leg rotation to keep the
patella centralized. Lateral support and a second foot
roll are placed, helping to keep the knee in 30� of
flexion during the surgical intervention. A preoperative
clinical examination is performed with the patient un-
der anesthesia, confirming a stable patellofemoral joint
(PFJ) and excluding any additional joint abnormality.
Full passive range of motion is also assessed before the
surgical intervention is started (Fig 1A). Ideally, a sec-
ond knee surgeon familiar with allograft tissue work
should begin to prepare the OCA tissue on a separate
table to decrease intervention time (Fig 1 B-D).

Arthroscopic Diagnosis and Assessment of Lesion
Size
The tourniquet is insufflated to 150 mm Hg under

systolic blood pressure. A standard superolateral portal is
created, followed by a medial parapatellar portal, under
direct arthroscopic visualization (Video 1). Arthroscopic
diagnosis is made with the aim of confirming any addi-
tional chondral changes and the patellar chondral
defect. Attention is turned to the trochlear groove to
avoid any missed chondral defects, leading us to verify
our previously suggested intervention: the osteochon-
dral wide lesion (OWL) technique (Fig 2).

Surgical Intervention
With the knee placed at 60�, a longitudinal ante-

romedial incision is performed in line with the previ-
ous portal incision. Then, a medial parapatellar
capsular incision is performed. Careful attention is
required at this point to avoid any potential iatrogenic
lesions at the medial meniscus. The Hoffa fat pad re-
mains intact to preserve the patellar tendon blood
supply. Carefully soft tissue dissection is performed,
leading to movement of the patellar bone about 90�

perpendicular to the ipsilateral trochlear surface.
The principal surgeon must be on the contralateral

side, which provides a comprehensive view of the
surface of the chondral patella. Before the osteo-
chondral transplantation is started, intraoperative
bone measurements are reviewed, including patellar
mediolateral and anteroposterior length. We do not
recommend any additional patellar denervation.
With the knee in full extension, two 1.5-mm
Kirschner wires (K-wires) are placed, passing
through perpendicular to the medial border of the
patella. Those should be positioned on the patella in
order to move the patella, generating its bone
eversion, acting as a joystick, obtaining greater pre-
cision and control of the positioning of this bone
(Fig 3).



Fig 1. (A) Maximum knee flexion at time of surgery of the right knee, with the patient in the supine position. (ROM, range of
motion.) (B-E) Femoral allograft prepared for use in osteochondral wide lesion technique.
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Graft Measurement and Preoperative Preparation
Patellar bone measurement is confirmed with the

operative leg in full extension, keeping the chondral
patellar defect at 90� of inclination. Then, an arthro-
scopic probe is used to complete the intraoperative
diagnosis. Finally, an Arthrex cannulated alignment rod
(Naples, FL) is used (Fig 4A).

Chondral Defect Preparation
By use of the Arthrex cannulated alignment rod, a

guide pin is first introduced into the injured side, then a
specific cannulated drill is positioned measuring the size
of the chondral defect. Next, the recipient side is drilled
using a 20-mm sizer (in this case) and 8-mm depth (Fig
4B). Finally, the edges of the recipient area are
manually smothed. The bone bridge between the 2
osteochondral plugs must remain intact. A similar tech-
nique is performed in the second osteochondral recipient
area (Fig 4C).

Intraoperative Fresh Osteochondral Tissue
Preparation
The fresh osteochondral tissue is placed on an

Osteochondral Set (Arthrex) positioned on an auxiliary
Mayo table. The lateral femoral condyle is first warmed
with saline solution and evaluated, with confirmation
of an intact cartilage layer. By use of four 1.0-mm K-
wire pins, it is fixed on the Osteochondral Set to harvest
appropriate osteochondral plugs. Then, 2 osteochondral
plugs are prepared, measuring 20 mm in diameter and



Fig 2. (A) Magnetic resonance imaging (MRI, axial view) showing osteochondral tear in patellar articular surface. (B, C)
Arthroscopic views of chondral tear and bone exposed at osteochondral tear. LAS, left anterior superior; PLS, posterior left
superior; RPI, right posterior inferior

Fig 3. (A) After longitudinal arthrotomy has been performed, we use a K-wire as a joystick to facilitate eversion of the articular
surface of the patella. (B) The lateral facet of the patella shows a large osteochondral tear, and the medial facet shows a chondral
tear. (C) We use a probe to measure the size of the tear.
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Fig 4. (A-C) With a guidewire inserted in the center of the tear, we use a 20-mm drill to create the recipient area in the medial
and lateral facets.
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8 mm in depth. Finally, both plugs are cleaned using a
pulse lavage system to remove any additional blood
marrow elements, decreasing the risk of an allogeneic
inflammatory reaction (Fig 5).

Graft Impaction
The first osteochondral plug is placed in situ manu-

ally by a press-fit technique. The lateral edge of
patellar surface, should aim to be at the same level as
adjacent cartilage layer. A similar approach is used
during placement of the second plug (Fig 6). Then, we
visualize the final aspect of the cartilage surface with
the 2 plugs attached, similar to the face of an owl (Fig
7). Finally, the K-wire is removed, and intraoperative
patellar tracking is confirmed. An immediate
Fig 5. Anteroposterior view (A)
and lateral view (B) of 2 osteo-
chondral plugs of 20 mm in
diameter.
improvement in preoperative patellar crepitation is
confirmed.

Postoperative Dressing
The recipient cartilage and allograft transplant are

washed intraoperatively using saline solution, and the
knee capsule is closed by suturing the anatomic layers
retrospectively. A No. 0 Vicryl suture (Ethicon, Som-
erville, NJ) is used approaching the knee capsule and
deep subcutaneous layer. A No. 2-0 Monocryl suture
(Ethicon) is then placed, closing the subcutaneous
layer, and a No. 3-0 Monocryl suture is placed, finishing
the surgical incision. Steri-Strips (3M, St Paul, MN) are
placed over the surgical incision. A traditional Jones-
fashion dressing is finally applied, leaving the surgical



Fig 6. (A) Two osteochondral plugs placed in situ. (B, C) Postoperative magnetic resonance imaging (axial view) at 5 months of
follow-up.
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wound closed during the first 24 hours postoperatively.
The patient receives a knee brace and is instructed to
keep the knee straight when walking and sleeping.
The inclusion and exclusion criteria for focal osteo-

chondral transplantation at the PFJ are shown in
Table 1. The technique is shown in detail in Video 1,
and the main surgical steps are summarized in Table 2.
The main advantages and limitations are presented in
Table 3, and pearls and pitfalls of this technique are
described in Table 4.

Rehabilitation
The key point for the success of rehabilitation after

the described surgical procedure is to understand the
final goals of treatment: complete osseointegration of
the osteochondral grafts in the patella and viable
transplanted cartilage. To this end, we must keep in
mind a series of restrictions throughout the process,
especially not imposing a full load on the operative limb
for a total of 6 weeks.
It is suggested that patients undergoing osteochondral

transplantation be closely monitored postoperatively,
during serial consultations, at 1 and 2 weeks. The main
concerns are the status and healing of the operative
wound (which should always be kept clean and dry
with the application of occlusive dressing); pain control
with analgesic and anti-inflammatory drugs; cryo-
therapy (6 times per day for 25 minutes) and limb
elevation to control synovitis and joint effusion; resto-
ration of joint mobility, as well as mobilization of the
patella, patellar tendon, and quadriceps; muscle acti-
vation of the quadriceps and abductor and adductor
muscles (with isometric exercises); and gains in range
of motion, which is stimulated according to tolerance
and for which the use of an arthrometer is recom-
mended (in the first 3 weeks). Partial load restriction is
recommended during gait, which is performed with the
aid of Canadian crutches and prophylactic anti-
coagulation (enoxaparin at a dose of 40 mg once a day
for 14 days).
From the third week onward, the partial load is

increased with the aid of 2 crutches, with the knee kept
in extension to go up and down steps or stairs and start
activities in the pool. At 6 weeks postoperatively, the
Fig 7. The final aspect of the
osteochondral wide lesion (OWL)
technique is very similar to the
face of an owl.



Table 1. Inclusion and Exclusion Criteria for Focal
Osteochondral Transplant at PFJ

Inclusion criteria
Grade IV contained cartilage tear
Unipolar lesion
No trochlear dysplasia
Young and active patient
Recreational or professional athlete
Previous cartilage repair or restoration

Exclusion criteria
Uncontained cartilage tear
Articular inflammatory disease
Osteoarthrosis changes at PFJ
Osteoarthrosis changes at tibiofemoral joint
Patellar instability
Bipolar chondral changes at PFJ

PFJ, patellofemoral joint.

Table 2. Step-by-Step Fresh Patellar OWL Transplant
Technique

Step Description

1 The patient is anesthetized and positioned supine
with an inflated pneumatic cuff.

2 Knee arthroscopy is performed with particular
attention to the patellar cartilage and femoral
trochlea status.

3 A sterile support is placed under the knee to
maintain 20�-30� of flexion during the open
procedure.

4 Through a 6- to 8-cm longitudinal incision in the
anteromedial region of the knee and a medial
parapatellar arthrotomy, the medial meniscus
and Hoffa fat pad are identified and preserved.

5 It is suggested that the main surgeon be positioned
on the contralateral side of the operative limb to
view the everted patella’s articular surface
directly.

6 Measurement of patellar thickness is performed
with a caliper or with the aid of a millimeter
ruler.

7 A 2.5-mm Kirschner wire is placed in the patella to
achieve a joystick effect, and the patella is kept at
90� to the femoral trochlea.

8 The lesion is measured with a probe and an Arthrex
transparent cannulated meter.

9 Evaluation of the plugs that will be placed in the
patella is performed, with placement of the first
guidewire.

10 Milling, preparation, and smoothing of the first
receiving area are performed.

11 Placement of the second guidewire is performed, in
addition to milling, preparation, and smoothing
of the second receiving area.

12 Fixation, measurement, and preparation of the
osteochondral grafts from the donor femoral
condyle are performed.

13 Impaction of the first graft is performed with a
press-fit technique in the most lateral bed of the
recipient’s patella, flush with the surrounding
cartilage; impaction of the second graft is
performed in the medial bed, flush with the first
graft.

14 The Kirschner wires are removed, stability is test,
and the planes are closed to the skin.

OWL, osteochondral wide lesion.
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knee is expected to be with no swelling, with full
extension and flexion close to 120�. Exercises to gain
muscle strength in an open kinetic chain are added with
elastic resistance and weight “shin guards.” At the 8-
week review, the patient is expected to have reac-
quired full range of motion. Radiographs of the knee
are requested to assess bone incorporation and release
the patient to begin weaning from crutch use contra-
lateral to the operative knee. The exercise routine in-
cludes use of a stationary bike (initially with a raised
seat and no resistance), with progressive time and
resistance.
At 3 months (12 weeks), the patient starts full load

bearing without crutches, as well as proprioception
training with support and closed kinetic chain exercises
without restrictions concerning knee angulation in
execution (according to tolerance), always bilaterally
simultaneously (leg presses and squats). At 16 weeks, a
control MRI study is requested, and at this point, there
are no more restrictions on weight bearing training ex-
ercise for the lower limbs, with a transition from bilateral
to unilateral exercises. Freestyle swimming, elliptical
machine use, and treadmill walking are allowed to in-
crease aerobic fitness.
At 20 weeks (5 months), the patient is encouraged to

progress in performing the previous activities and to start
running in sand. Running training evolves to grass and
use of a treadmill at 24 weeks (6 months). At this time,
we suggest performing an assessment of the quadriceps
index with a dynamometer (manual or isokinetic). The
quadriceps strength of the operative limb should be
above 65% of that of the unaffected limb at this stage.
After the 28th postoperative week, it is recommended

to maintain muscle strengthening, to perform running
training on alternating surfaces (sand, grass, treadmill,
and track), and to start technical and specific training
for the patient’s sport. At 32 weeks (8 months), another
evaluation of the quadriceps index should be performed
with a dynamometer (manual or isokinetic), and the
strength of the operative limb should be above 90% of
that of the unaffected limb. The ability to achieve a total
return to the sporting activity of the patient’s choice
should be evaluated at this time.
Discussion
The described technique offers a good treatment op-

tion for several double facet chondral defects on the
patellar surface. With this technique, the patellar
chondral surface is restored in affected patients,
consequently improving pain and joint function.



Table 3. Advantages and Disadvantages (Limitations)

Advantages
The technique is simple and easily reproducible.
Synthesis material is not used.
The technique allows evaluation through postoperative magnetic resonance imaging.
The regular movement of the patella impacts the plugs against the femur as a “tension band” system.
A patella-specific osteochondral graft is not needed.
A direct view of the lesion can be obtained (open procedure).
It is unnecessary to completely evert the patella (it is at 90� with the femoral trochlea).
The technique offers the ability to re-create a large area of the articular cartilage of the patella and to effectively treat large osteochondral

lesions of the patella, especially in young patients and athletes.
It is not necessary to perform any type of denervation around the patella.
The technique is capable of providing security when performing strenuous activities and contact sports.
The technique offers a treatment option in cases of previous surgical treatment failuredeither microfracture associated (or not) with collagen

membrane or autologous osteochondral transplantation (mosaicplasty).
If a plug falls to the ground, the surgeon can resort to grafting and preparing another plug.
There are no limitations on passive range of motion in the immediate postoperative period, and partial weight bearing with crutches is started

from the third postoperative week.
Disadvantages (limitations)

Accessing the fresh allograft can present difficulty, which requires essential logistics.
Logistical limitations allow storage for only up to 14 days before transplantation (the shorter the time, the greater the number of viable

chondrocytes).
Team experience with homologous grafts and performance in transplant hospitals is needed.
Specific Arthrex material and instruments are used.
Mild or moderate patellofemoral pain is not an indication.
Only patients with severe chronic pain that limits their daily activities and sports performance without improvements with nonsurgical

treatment or conventional arthroscopy are candidates for this treatment.
The technique cannot be performed arthroscopically.
Femoral condyle graft has a cartilage thickness inferior to that of the native patella.
The original patella shape is not re-created.
Patella of sufficient length and width is required for the impaction of 2 osteochondral plugs.
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Previous studies have reported return-to-play rates
ranging from 54% to 88% after OCA transplantation in
non-professional athletes.16-20 In a recent case series of
professional basketball players, Balazs et al.21 reported
an overall rate of return to play at the same level of
80% after a mean of 14 months’ follow-up. Fifty
percent of these patients underwent patellofemoral
OCA intervention. When data for National Basketball
Association (NBA) athletes were extracted, a mean of
20 months was necessary to return to the previous
activity level. Being away from sports practice for a long
time, significantly decreased athletic performance, also
changing a long-term carrier perspective.21

Transplantation of a large bipolar allograft has
recently been reported as a salvage procedure in pa-
tients with diffuse chondral changes and was previously
applied to correct patellar instability.22 Biological allo-
graft resurfacing has also been suggested as an alter-
native treatment in patients younger than 50 years with
early to mild patellofemoral OA, without benefits after
no surgical treatments.23 Fresh patellar osteochondral
resurfacing has been suggested for young and active
patients with symptomatic diffuse chondral changes at
the PFJ.24 Anterior tibial tubercle osteotomy represents
an alternative approach that allows access to bipolar
lesions at the PFJ, and tibial tubercle arterialization can
also be performed.10,25
The criteria for failure after OCA transplantation have
generally been reported as conversion to partial or total
knee arthroplasty, additional arthroscopic surgery, graft
removal, and revision allograft procedures. Lower sur-
vivorship has been reported for bipolar and patellar
OCA transplantation. Gracitelli et al.26 reported a 78%
rate of graft survivorship at 10 years’ follow-up when
approaching isolated chondral patellar defects; this rate
dropped to 55.8% at 15 years’ follow-up. Concerns
related to adverse side effects and early graft failure
should be discussed preoperatively, particularly in
young and active patients.
The allogeneic reaction is unlike that seen after

focal osteochondral transplantation. Lack of a direct
vascular supply to the native chondral tissue reduces
changes in the antigenic response in OCA tissue
transplantation. Pulse lavage has largely been used
to remove bone marrow elements and antigenic el-
ements. Structural allograft transplantation has been
suggested for young patients with multifocal lesions
and early OA changes. After transplantation using
the shell technique, the immunologic humoral re-
action was associated with a chronic inflammatory
response and incomplete allograft integration. Post-
operative MRI scans can allow a comprehensive
evaluation of the subchondral bone and degree of
integration.27



Table 4. Pearls and Pitfalls

Pearls
Donors should be aged < 45 yr.
Kirschner wires should be inserted on the patella, working as a

joystick, facilitating patellar bone eversion and control of its
mobilization.

Detailed measurements of the thickness, width, and length of the
patella should be performed.

Pitfalls
Care and control are necessary when preparing the receiving area,

with 8-mm-deep milling.
To avoid postoperative stiffness of the knee joint, prolonged

postoperative immobilization should be avoided.
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We acknowledge that large OCA transplantation
should be considered a biological approach in athletes
and active patients with chronic anterior knee pain with
no clinical benefit after previous rehabilitation programs
or articular injections. In addition, we believe that full
fresh allograft transplantation should be left to cases of
diffuse patellar chondral wear or previous focal allograft
failure. To define the standard surgical approach for this
specific population, large case series or comparative
studies should be performed in recreational and high-
performance athletes facing recurrent symptoms due to
deep and large chondral injuries at the PFJ.
We strongly recommend the reported technique in

patients with complex unipolar patellar chondral
changes, including the medial and lateral facets,
without benefit after nonsurgical interventions. The
reported approach should be considered in young and
active patients to return to their previous sports activity
level, avoiding early OA changes.
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