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Single-Stage Autologous Chondrocyte Implantation
and Lateral Meniscus Allograft Reconstruction

By Brian J. Cole, MD, MBA, and Michelle DiMasi, RN

At Rush-Presbyterian-St
Luke’s Medical Center,
collaboration of clinical
and research personnel
and resources results in
exceptional teamwork
and an open exchange
of ideas.

More than 2 million US residents
each year suffer cartilage injuriesin
the knee. The magjority of these indi-
viduals are young and wish to lead
active lifestyles. Not uncommonly,
patients with chronic symptomsin
the involved compartment will
demonstrate concomitant pathology
in their menisci and articular carti-
lage. The management of sympto-
matic full-thickness chondral injuries
is complex and is the subject of
several reviews dicussing arational
approach to their treatment.**

The interrelationship of prior
meniscectomy and the development
of arthritis adds to this treatment
complexity.*s There are a number of
reports demonstrating the efficacy
of either autologous chondrocyte
implantation (ACI)®° or meniscus
allograft reconstruction peformed as
asingle procedure.**? Combining
these proceduresin asingle stage is
the subject of this case report.

Case Report

A 36-year-old male recreational
athlete presented with a history of
multiple sport-related right knee
injuries leading to arthroscopic
lateral meniscectomy and two seria
debridements for a full-thickness
lateral femoral condyle chondral

Surgical Technique

A diagnostic arthroscopy was
performed to confirm the size, depth,
and location of the lateral femoral
condyle chondral defect, the status
of the lateral meniscus, and the
status of the surrounding articular
surfaces (Figure 2). A 200-mg to
300-mg biopsy of articular cartilage
harvested from the lateral
intercondylar notch was sent for
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defect. His chief complaints were
disabling lateral knee pain and
activity-related knee swelling
leading to complete abandonment
of al activities other than walking
for short distances. His most recent
arthroscopy, performed just prior to
referral for cartilage restoration,
demonstrated a 15-mm x 50-mm
full-thickness isolated chondral
defect of hislateral femoral condyle
and evidence of total lateral
meniscectomy in the setting of
otherwise intact articular cartilage.
Physical examination revealed an
appreciable effusion, lateral joint-line
tenderness, and painful crepitus along
the lateral femoral condyle during
range-of-motion testing. His
mechanical-axis alignment and
ligament examination results were
within normal limits. Flexion
weightbearing posteroanterior
radiographs revealed mild lateral
joint-space narrowing (Figure 1).
Because of hisfailure to improve
following arthroscopic debridement,
and the combination of articular
and meniscal cartilage pathol ogy,
he was indicated for a single-stage
ACI and lateral meniscus allograft
reconstruction.

Figure 1. Mild lateral joint-space
narrowing of the right knee.

Figure 2. Lateral femoral condyle
chondral defect.

Figure 3. Meniscus allograft
reconstruction.

Figure 4. Periosteal patch.



invitro chondrocyte expansion. Four weeks later, a single-stage ACI with
meniscus allograft reconstruction was performed through alaterally based
parapatellar arthrotomy.

A size-matched cryopreserved meniscus allograft reconstruction was
performed first using a keyhole technique with an inside-out meniscus repair
(Figure 3). Next, a periosteal patch harvested from the anteromedial tibia was
sutured with the cambium layer facing the bone using multiple interrupted
6-0 absorbable sutures (Figure 4) and sealed with fibrin glue. Just prior to
definitive closure, the autologous chondrocytes were injected beneath the
patch. The arthrotomy was closed with the knee in full extension.

During the first 6 postoperative weeks, the patient was not permitted to
engage in weight bearing. He used continuous passive motion for 6 to 8
hours per day. Over the ensuing 10 months, the patient readily progressed
through the rehabilitation protocol. A year postoperatively, second-look
arthroscopy demonstrated excellent peripheral healing of the meniscus
allograft with only slight shrinkage. The site of the previous autologous
chondrocyte implantation was covered with white hyaline-like articular
cartilage that, while dlightly softer than the surrounding articular cartilage,
completely filled the defect (Figure 5). Clinicaly, the patient had full,
symmetrical range of motion and complained of only minimal joint-line or
femoral-condyle tenderness. The patient was released with instructions to
participate in activities as tolerated. In fact, he had resumed downhill skiing
and running on atreadmill at his most recent (18-month) follow-up visit
(Figure 6).

Discussion

The natural history and treatment of articular cartilage disease and
meniscus deficiency in active patients are topics of great interest, with
continually evolving concepts and techniques. Because many of these
patients are relatively young and active, activity modification is often
considered unacceptable. Inevitably, limited longterm outcomes data lead to
surgical decision-making based upon arealistic synthesis of the surgeon’s
clinical experience, local resource availability, and his or her unique
understanding of the available literature.

The optimal indications for ACI include isolated, symptomatic,
full-thickness defects of the weight-bearing portion of the femoral condyles
or trochlea and osteochondritis dissecans in younger active patients 15 to 50
years old. The full-thickness defect should be unipolar, grade I11 to IV
(Outerbridge classification) chondral injuries of less than 10cm? with
minimal subchondral bone involvement. Additional requirements include a
compliant patient, ligamentous stability, appropriate mechanical alignment,
and an intact or relatively intact meniscus. Results following ACI in the
United States after a minimum of 3 years' follow-up care show significant
clinical improvement in 85% of patients’. In Sweden, preliminary results for
the first 100 patients after a minimum follow-up period of 2 to 9 years
revealed that approximately 90% reported improvement.®®

The optimal candidates for allograft meniscus reconstruction include the
relatively young (less than 55 years old), active patient who has pain in a
previously meniscectomized compartment with, ideally, chondromalacia no
greater than grade Il or early grade I11. Aswith ACI, the patient must be
compliant, must have ligamentous stability, and must demonstrate
appropriate mechanical-axis alignment. The changes of significant articular
disease (late grade |11 or grade 1V) are generally associated with inferior
results. Results following allograft meniscus reconstruction approach 85%
good or excellent after a minimum of 3 years' follow-up care when these
indications are respected.>1%%2

A relatively young, active patient
with a symptomatic focal chondral
defect in association with ipsilateral
meniscus deficiency is an exceptionally
challenging clinical and technical
problem. In this instance, performing
either ACI or alograft meniscus
reconstruction in isolation would
otherwise be contraindicated.
Performed simultaneously, ACI and
meni scus reconstruction complement
one another and effectively eliminate
their respective contraindications.
Long-term data are lacking for this
single-stage procedure. Short-term
follow-up care of this patient (for 18
months), however, demonstrates a
clinically excellent result. Combining
these procedures mandates the exercise
of increased awareness of, and
sengitivity to, their respective
indications. Ultimately, patient selection
is critical to the achievement of a
successful result.

Figure 5. Filled defect, viewed a
year after surgery.
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Figure 6. Patient running 18
months after surgery.
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