Technical Note

Posterior Approach for the Treatment of an
Osteochondral Defect on the Posterior Lateral
Femoral Condyle
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Abstract: Osteochondral defects of the knee often occur as a result of traumatic injury, repetitive microtrauma, or genetic
predisposition. Smaller lesions can be treated nonoperatively in younger patient populations; however, large symptomatic
lesions require surgical intervention using a fresh osteochondral allograft transplant. Although osteochondral defects
classically appear on the lateral aspect of the medial femoral condyle, there have been cases in which the lesion is located
on the posterior aspect of the lateral femoral condyle. To access these posteriorly located lesions, the surgeon must utilize a
complex posterior approach in order to successfully manage these lesions. While care must be taken to protect the
neurovascular bundle in this area, this technique allows for excellent exposure and optimal graft placement.

Introduction

steochondral defects of the knee commonly

develop in young active patients after sustaining
traumatic injury, such as an acute lateral patellar
dislocation or a cruciate ligament tear.'* Other causes
have also been attributed to repetitive microtrauma,
vascular abnormalities, and genetic predispositions,
with the classic location being on the lateral aspect of
the medial femoral condyle.” Some focal osteochon-
dral lesions may remain asymptomatic for a period of
time and can be managed nonoperatively, especially in
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young patients with open physes.® However, in the case
of symptomatic lesions refractory to nonoperative
surgical intervention is

management, indicated.”®

Fig 1. Sagittal view of a proton density fat suppressed mag-
netic resonance image of the left knee. The large osteochondral
defect with a cystic component is visible on the posterior aspect
of the lateral femoral condyle (yellow arrow). This location is
difficult to access, making a posterior approach the preferred
method of accessing this lesion. A, anterior; B, posterior.
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Steps to Posterior Approach OATS Procedure

Horizontal incision in
lateral two-thirds of
proximal knee flexion
crease

Y

Identify common
peroneal nerve
medial to biceps
femoris tendon

Incise and elevate
posterolateral capsule

Identify and release

Identify and retract
sural nerve and short

\i

saphenous vein

\

lateral gastrocnemius
tendon

\

Ream to a depth of 7
to 9 mm

Prepare donor graft
and press fit graft into
recipient site

Identify osteochondral
lesion and demarcate
with marker

Confirm correct
recipient site sizing
using a template

Y

Ensure all edges
around donor graft
are flush with
surrounding cartilage

Fig 2. Flowchart illustrating the steps for a posterior approach Osteochondral Allograft Transplant System (OAT) procedure. This
complex procedure must be carried out with extreme caution while protecting the neurovascular structures found posterior to
the knee.

Fig 3. Intraoperative image illustrating the neurovascular structures that must be identified and protected during the posterior
approach Osteochondral Allograft Transplant System (OATS) procedure. (A) The common peroneal nerve (white arrow) is
identified just medial to the biceps femoris tendon (yellow arrow). (B) Retractors are used to protect the common peroneal nerve
(yellow arrow) and sural nerve (white arrow). It is important to protect these structures to avoid iatrogenic injury, resulting in
sensory or motor loss to the regions of the lower extremity supplied by them.

Fig 4. (A) Intraoperative photo showing elevation of the posterolateral capsule (white arrow) in order to expose the posterior
aspect of the lateral femoral condyle of the femur. (B) Intraoperative photo illustrating placement of a suture anchor that will
later be used to repair the lateral gastrocnemius, which was released to improve access. Proper exposure of the osteochondral
lesion is critical for proper measurement and fitting of the donor graft.
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Fig 5. Intraoperative photograph of the osteochondral lesion
on the posterior aspect of the lateral femoral condyle labeled
with a methylene blue marker (yellow arrow). The damaged
tissue absorbs the methylene blue ink, clearly demarcating the
extent of the lesion. Demarcating the extent of the lesion is
critical for proper sizing of the donor graft. A guide pin is
placed in the center of the lesion in preparation for scoring
and reaming of the recipient site. D, distal; L, lateral; LFC,
lateral femoral condyle; M, medial; P, proximal.

Other characteristics of osteochondral defects that
further complicate their treatment include extensive
size, significant amounts of subchondral bone damage,
and involvement of weight-bearing areas of the knee
joint.”” Several procedures involving autograft har-
vesting and matrix-induced autologous chondrocyte
implantation have been used to restore chondral

surface integrity, but most of these are limited to
addressing smaller lesions through an anterior
approach™®'? Fresh allografts are typically reserved for
lesions larger than (greater than 3 cm?) or those that
may also have a cystic component.'’

Fresh osteochondral allograft transplantation has
emerged as a safe and effective treatment option for
large, symptomatic osteochondral lesions of the knee
refractive to nonoperative management.®'*'”> This
method has reported graft survival rates of 87% and
82% at 5 vyears and 10 vyears after procedure,
respectively.'>'>'® Fresh allograft implants have also
demonstrated significantly improved patient-reported
knee function and clinical outcomes."'""*'”

Osteochondral lesions located in the posterior aspect
of the femur are uncommon, but from a surgical
standpoint, they pose additional difficulty in accessing
them.'® In order to allow for anatomic allograft place-
ment, a technically challenging posterior approach may
be required.”'*?"

In this Technical Note, we describe placement of fresh
osteochondral allograft to the posterior surface of the
lateral femoral condyle of the knee (Fig 1). Specifically,
we describe an updated, in-depth surgical technique for
a knee arthrotomy using a posterior approach, which
optimizes access and visualization for treating posterior
lesions (Fig 2).

Surgical Technique
The patient is brought to the operating room and
induced under general endotracheal anesthesia. A knee
exam, including range of motion, is performed under
anesthesia. A well-padded high left thigh tourniquet is

Fig 6. (A) Intraoperative photograph illustrating how the surgeon marks the area on the donor graft using the 20-mm template
(white arrow). (B) Intraoperative image illustrating the final markings on the donor graft prior to preparation (yellow arrow). An
extra mark is added to denote the north pole of the donor graft. Correct sizing must be achieved, so that the donor graft can be

press fit into the recipient site. D, donor graft; T, template.
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Fig 7. Intraoperative photograph illustrating the donor graft
placed within the recipient site in that lateral femoral condyle
(white arrow). It is critical for the graft to fit flush with the
surrounding area to avoid a proud graft, which can result in a
“kissing” lesion on the tibial articular surface. The graft is press
fit into the recipient site, eliminating the need for any hard-
ware to keep it in place. D, distal; G, graft; L, lateral; LFC,
lateral femoral condyle; M, medial; P, proximal.

placed. The patient is intubated and then placed in the
prone position, with care being taken to ensure that the
torso and extremities and face are well padded. The
arms are left out to allow for additional anesthesia ac-
cess to the patient.

A horizontal incision is made along the lateral two-
thirds of the of the proximal knee flexion crease.
Dissection is carried out through the subcutaneous tissue
down to the superficial fascia, which is incised. The
common peroneal nerve is identified deep to the
superficial fascia coursing just medial to the biceps femoris
tendon. At the midline, the sural nerve, accompanied by
the short saphenous vein, should be protected throughout
the case (Fig 3). The surgeon then proceeds to dissect
down and identify the lateral gastrocnemius tendon. Two
small Richardson retractors are used to gently retract the
nerves and dissect down to the lateral capsule. A spinal
needle may be used to ensure that the lateral margin of the
posterior aspect of the intercondylar notch was identified.
A #15 blade is used to incise the posterolateral joint
capsule at the intercondylar notch, which is then elevated
in a full-thickness manner off the posterior aspect of the

Table 1. Pearls and Pitfalls

lateral femoral condyle. A Q-fix fix anchor (Smith and
Nephew, London, UK) is placed where the lateral
gastrocnemius tendon was released to perform a repair
later in the procedure. (Fig 4).

Two Z-retractors are placed along the distal aspect of
the condyle, and two Richardson’s retractors are placed
proximally. The osteochondral defect is now identified.
A methylene blue marker is used to outline the defect.
The dye of the methylene blue marker is absorbed
where the tissue is damaged at the site of the prior
failed microfracture and matrix-induced autologous
chondrocyte implantation (MACI) procedures, and no
dye is absorbed by the normal articular cartilage (Fig 5).
The lesion is now templated. In this case, the surgeon
confirms that a 20-mm graft is required. A guide pin is
now placed in the center of the defect, and the 20-mm
template is placed over the guide pin. Measurements
are obtained to confirm that this is the desired location
for placement of the graft. The recipient site is now
scored by the surgeon. This is followed by reaming with
copious irrigation to a depth of ~7 to 9 mm of total
depth. The depth of the lesion is measured at the north,
east, south, and west poles of the reamed area. The
surgeon then proceeds to dilate the recipient site.

The fresh osteoarticular femur donor graft is then
brought to the table and templated with the 20-mm
template. A blue methylene marker is used to label
the 20-mm donor area, and the donor site is confirmed
to reproduce the recipient site appropriately (Fig 6). The
donor graft is now brought to the back table and har-
vested using a saw blade and an Arthrex Osteochondral
Allograft Transplant System (OATS) harvesting kit
(Naples, FL). Measurements are taken to match the
depth of all four poles of the recipient site after har-
vesting the graft. The donor graft is cut to the appro-
priate depth using a saw blade (Stryker, Kalamazoo,
MI). The subchondral bone of the donor graft is now
thoroughly washed using a pulse lavage. The donor
graft is now press fitted into the recipient site until an
anatomic fit is achieved. The surgeon ensures that all
edges of the donor graft are flush with the surrounding
area (Fig 7).

Following satisfactory placement of the graft, atten-
tion is turned to repairing the lateral gastrocnemius
tendon and the lateral capsule. The biceps and the
common peroneal nerve are gently retracted laterally,
and the sural nerve is gently retracted medially. A free

Pearls

Pitfalls

Identify associated neurovascular bundles and gently retract them
while dissecting. Occasionally relax retraction on the peroneal
nerve.

The gastrocnemius tendon can be partially or completely released to
improve exposure of the posterior lateral femoral condyle.

Failure to isolate and mobilize the peroneal nerve can result in
injury.

A proud graft can increase joint reactive forces and result in a kissing
lesion on the contralateral articular surface
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Table 2. Surgical Advantages and Disadvantages

Advantages

Disadvantages

Optimal exposure of posterior aspect of lateral femoral condyle
Allows for anatomic placement of donor graft

Prone Position

Risk of damaging posterior neurovascular structures

Lateral gastrocnemius tendon must be temporarily released with
lateral capsule

needle is used to thread each of the previously placed
suture anchors in order to perform the lateral gastroc-
nemius tendon and capsular repair. The tourniquet is
let down, the deep tissue is closed with 2-0 Vicryl, and
the skin is closed with a running Monocryl. The tech-
nique described is demonstrated and summarized in the
supplemental video (Video 1).

The patient is admitted to the observation area for
pain control. The patient is non-weightbearing on the
affected extremity for 8 weeks. Flexion is limited to 90°
for the first 2 weeks, and range of motion may be
increased, as tolerated, from that point onward. Phys-
ical therapy on postoperative day 1 focuses on quadri-
ceps activation, edema control, and knee motion.
Patients are placed on Lovenox for deep vein throm-
bosis prophylaxis for 2 weeks and then transitioned to
aspirin and thromboembolism-deterrent hose are worn
until weight bearing is initiated. At 8 weeks, patients
undergo anterior-posterior and lateral radiographs to
assess for early evidence of creeping substitution at the
graft-donor site. At this point, a protected weight-
bearing program may be initiated, advancing at 25%
of body weight per week. Follow-up radiographs are
obtained at the 3-month mark to assess for further
evidence of healing. If bone healing is present at
3 months, patients undergo follow-up radiographs at
6 months, 1 year, and 2 years, to verify that the donor
graft has fully healed into place, with no evidence of
any subchondral cystic changes.

Discussion

This Technical Note describes a complex approach
that requires extreme care but allows for the benefit of
excellent exposure of the posterior aspect of the lateral
femoral condyle. In addition to gaining improved
exposure, this approach allows the surgeon an optimal
angle to implant the donor graft to achieve an anatomic
press fit.

The posterior approach has been labeled as “no man’s
land” in the past due to the relatively high risk and
complex nature that is associated with it.” Extreme care
should be taken to identify and protect the neuro-
vascular structures throughout this approach. Particular
attention should be paid to retraction of the common
peroneal nerve with regular intervals of relaxation from
retraction. Care should also be taken to ensure that the
donor graft is flush with the surrounding articular
tissue. Failure to achieve a congruent lesion due to an

excessively large graft is referred to as a proud graft and
can create abnormal joint reactive forces, resulting in a
“kissing lesion” on the tibial articular surface.”’ Pearls
and pitfalls associated with this technique are summa-
rized in Table 1.

Overall, advantages and disadvantages for the posterior
approach are described in Table 2. While the posterior
approach to the knee is complex and has inherent risks, a
successful technique allows for excellent visualization and
optimal graft placement in large posterior lesions.
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