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What future in the treatment of osteochondral knee defects?
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Chondral and osteochondral knee defects are common and
can be found in more than 60% of patients undergoing
knee arthroscopy. The choice treatment of these lesions is
surgical and the number of procedures that are performed
annually is constantly growing: more than 200,000 per
year in the United States, with a constant increase every
year. This growth is due first of all to the improvement
of available biotechnologies and to the evidence that in
case of lack of treatment there is a risk of progression of
osteoarthritis. Articular cartilage injuries commonly occur
in young, active patients with high functional demands,
eager to return to a normal activity of daily life (1).

Microfracture has been considered for years the
gold standard in the treatment of osteochondral knee
defects. This technique was developed and published for
the first time in 1994 for patients with post traumatic
chondral lesions of the knee (2). Others indications for
microfracture are unstable cartilage or degenerative lesions
in knee without deformities. The aim of the technique,
is to enhance chondral resurfacing by providing an
enriched environment for tissue regeneration exploiting
the regenerative potential of mesenchymal cells. Several
issues remain after bone marrow stimulation procedure, in
particular as regards durability of the procedure, quality of
neo-cartilage, lesion size and age (2).

To overcome the disadvantages of microfracture,
new treatment options have been evolved, in particular
single-step scaffold-based. The ratio of scaffold is to
enhance bone marrow stimulation, implanting a matrix
in the damaged area to cover the blood clot. In this way
articular congruence is restored by guaranteeing normal
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biomechanics and tribology of the joint (3).

In order for the transplant to be successful, it is crucial
to create and maintain congruent articular surfaces, along
with the integrated support from the underlying (3).
The graft-host interference fit is a direct product of the
material properties and geometries of the graft and the host
implantation site. Grafts that protrude or are implanted
below the joint line lead to biomechanical changes that may
cause a failure in a high percentage of cases (4).

Most of the current literature reports clinical and
radiological outcomes following primary cartilage surgery,
but only few studies analyzed results after revision
cartilage procedures due to a previously failed cartilage
reconstructive procedure. Considering that failure rate in
cartilage repair ranges from 14% to 43%, in the next years
there will be more and more evidence of revision surgery in
the treatment of cartilage lesions (5).

In this scenario has gained popularity the use of focal
metallic implant, both for primary or revision surgery (6).
The focal metallic cartilage resurfacing is a surgical method
that offers an appropriate step between regenerative
procedures and replacement surgery, especially in middle-
aged patients with full-thickness chondral lesions.
This technique allows to address the defect, to respect
surrounding tissue and to provide a stability similar to
replacement surgery (6).

In particular, recently, a systematic review of the
literature evaluated the outcomes of focal metallic inlay
resurfacing for the treatment of isolated cartilage defects of
the femoral condyles concluding that this system seems to
be a viable option for carefully selected patients. The review
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reported a significant improvement in knee function and
pain, also if many doubts remain as regards progression of
osteoarthritis (6).

Recently Stilman et 4. developed a customized femoral
condyle implant for focal chondral defects in order to
fit precisely each patient’s individual size and location of
damage (7). The study analyzed results in ten patients, aged
between 36 and 56 years with isolated cartilage lesions, and
failed previous conservative or surgical interventions. The
final follow-up was 2 years after surgery, and each patient
was evaluated using using Visual Analogue Scale (VAS
pain), EuroQoL (EQ-5D), Knee injuries and Osteoarthritis
Outcome Score (KOOS) and radiostereometric analysis
(RSA). The customized implant and guide instruments were
manufactured by computer-aided design/computer-aided
manufacturing (CAD/CAM) techniques using magnetic
resonance imaging (MRI) data. All patients showed
significant improvement as regards VAS, Tegner and the
KOOS sbuscores function in daily living (ADL), sport
and recreation and quality of life. No complications were
reported such as infections or deep venous thrombosis.
Radiologic evaluation didn’t show deterioration in the
tibial cartilage and none of the implants showed signs of
migration (7).

The idea of customizing metal inlay is very interesting
and no articles are currently present in literature. Several
issues remain regarding the use of this system, especially
when compared to the use of a unicompartmental knee
arthroplasty (UKA). First of all the costs, in fact, the
authors do not report real costs related to the production
of the metal plug, but like any custom made device it needs
an additive manufacturing (AM) technologies and an ad hoc
design. Nowadays AM technologies allow the realization of
the very complex implants using a stratum-layer strategy,
starting from a 3D CAD design. AM technologies are able
to produce customized implants with a greater complexity
in design allowing the performance of the component to
increase through its correct redesign.

Furthermore, it is not negligible to save on the
processing waste in the case of use of expensive materials
and to have the advantage of creating a custom-made device
through a single process, saving time and costs with greater
degrees of freedom in design of implants.

In this regard a recent article analyzed the value for
money of UKA in England and Wales, highlighting that in
selected patients, UKA provides an alternative to total knee
replacement (TKR) that is less costly for the healthcare
system providing better health outcomes over their lifetime.
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If surgeons performing UKA achieved sufficient usage of
the procedure, future economic and population health gains
would likely be increased even further (8).

Furthermore, literature in recent years has shown
that the use of patient specific instruments (PSI) for the
patient cannot be considered an advantage, if not in less
experienced surgeons. In fact, a 2018 article underlined how
in a considerable number of cases there was no agreement
between the manufacturer’s and the surgeon’s pre-operative
plans, especially with regard to tibial components (9). A
similar incident also occurred in the work of Stilman ez a/.
in which in one patient (10%) MRI underestimated the
size of the injury and the implant was too small to fit the
damaged site (7).

Even a work by Leenders er /. noted that following
the UKA with specific instrumentation the most reported
complication was the tibia fracture (3.3%) (10). The use of
specific instruments should be reserved in particular for young
surgeons with a not yet complete learning curve, particularly
in UKA; in fact, Jones et 4/. have shown how in a sawbone
model, PST allowed inexperienced surgeons to achieve more
accurate saw cuts, equivalent to expert surgeons, and thus has
the potential to reduce revision rates (11).

Stilman er al. decide to treat his patients between the
ages of 30 and 65 using the metal implant instead of an
arthroplasty, claiming that knee replacement surgery have
a high risk of early failure in young patients (7). In recent
years, literature has changed its mind about this, in fact
recently Greco et al. reviewed 340 patients who underwent
UKA with an average age of 46.5 years (12). Patients
reported significant improvements in knee function,
University of California Los Angeles activity score, Knee
Society clinical and functional scores with a survival rate of
96% at 6 years and 86% at 10 years. Similar results were
reported by Faour Martin ez /. in which survival rates in
patients younger than 60 years were 95% (13).

Moreover, Stilman et a/. excluded from the study
all patients with a BMI >35 kg/m’ (7); considering that
obesity is projected to increase all around the world, this
could be a huge limitation (14). As reported by Plate,
this is not a contraindication in UKA implant, in fact the
author noted that patient’s BMI has no correlation with
the rate of revision surgery (15). Furthermore, BMI did
not influence 90-day readmissions but showed significant
correlation with higher opioid medication requirements
and a higher number of physical therapy (15). These results
are confirmed also by Lum ez 4/. stating that severely obese
patients who underwent medial UKA demonstrated similar
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Table 1 Algorithm treatment for osteochondral knee defects after previous failed conservative treatment and surgical treatment

BMI, kg/m®
Age, years
<35
Failed conservative treatment
>55 UKA (+) UKA (+/-)
Resurfacing metal implant (-) Resurfacing metal implant (+)
<55 UKA (+) UKA (-)
Resurfacing metal implant (+/-) Resurfacing metal implant (+)
Failed surgical treatment
>55 UKA (+)
Resurfacing metal implant (-)
<55 UKA (+) UKA (+/-)

Resurfacing metal implant (-)

Resurfacing metal implant (+)

—, not recommended treatment; +/—, questionable treatment; +, choice treatment. UKA, unicompartmental knee arthroplasty.

survivorship with substantially fewer reoperations, reduced
deep infection, and less perioperative complications (16).

Moreover, important aspect to evaluate after
osteochondral knee injury is the ability to return to sports,
especially in young patients with high functional demands.
Stilman ez al. reported a significant improvement at 2-year
follow-up as regards Tegner and sport and recreation (7).
A review performed by Waldstein et 4/. analysed sport and
physical activity following UKA reporting a return to sports
activity ranging from 87% to 98 % (17). All patients were
evaluated using the UCLA activity score, the Tegner activity
score or the High Activity Arthroplasty Score, respectively.
The return to activity rate ranged from (17).

Another aspect to analyze is the failure of customize
inlay implant: in these situations, it would be interesting to
evaluate if the replacement surgery is more difficult than a
first implant, analyzing the surgical times and the patient’s
blood loss.

A last consideration regards surgical technique and
instrumentations: in two patients the author reported that
the lesion was too lateral and close to patella, and to solve
the problem the drillguide was cut (7). UKA in recent
years have had considerable improvements with regard to
instrumentation, significantly reducing surgical times and
allowing a more efficient procedure (18,19).

In light of the fact that there is still no gold standard in
the literature regarding the use of metal inlay or UKA we
proposed a treatment algorithm that simplifies the choice of
therapies for femoral condyle injuries (1able 1).
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