CASE REPORT — KNEE

acta orthopaedica belgica, 2025, 91, 39-43 doi.org/10.52628/91.1.041025

Long Term Outcome of an Osteochondral Defect of the Knee
treated with SaluCartilage™ Implant
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Osteochondral Defects of the knee joint are a common diagnosis. We report a case in which such a lesion was treated by
using a polyvinylalcohol cylinder (SaluCartilage™, SaluMedica, Atlanta, USA) presented with increasing complaints
22 years after implantation. During workup the cylinder was shown to be completely dislodged from its implant site.
Despite these findings, the patient remained mobile and active. Arthroscopic extraction of the cylinder and inspection
of the joint was performed, which revealed fibrous repair of the lesion. During follow up, the patient reported minor
discomfort on activity, but is satisfied with the outcome.
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INTRODUCTION

Osteochondral defects (OCD) of the knee joint are
a common diagnosis in clinical practice, especially
in young and active patients'. Numerous techniques
have been described for the treatment of OCD. One
major problem is the missing potential of regeneration
of articular hyaline cartilage. While arthroscopic
debridement may lead to short-term decrease of pain, in
the long-term an increase in symptoms and progression
of osteoarthritis (OA) has to be expected?.

Commonly applied techniques during arthroscopy,
such as microfracturing and debridement result in fibrotic
substitute tissue which shows failure in the long-term3*.

Autologous Chondrocyte Transfer (ACT) techniques
and Osteochondral Cylinder Transplants (OCT)
have established themselves as direct repair options
with good clinical outcomes®’, but histology shows
generation of fibrous and hyaline-like cartilage, with
potential detrimental effects on long-term stability
of the repair. Additional concerns regarding OCT is
limited availability of suitable autologous material
and the risk of non-integration of the transplant’. In a
similar way, osteochondral allograft transplantation has
the same risks for complications, but also surgeons face
difficulties in procuring and storage of suitable donor
material®°.

Due to the previously mentioned reasons, the idea of
artificial cartilage substitutes is an enticing possibility.
Without the risks for complications during chondrocyte
harvesting and donor site morbidity, artificial repairs
promise shorter rehabilitation periods'"'?. Currently,
there a large number of such products for cartilage
repair applications available on the market!*'.
Examples include collagen-based matrices (e.g.
Novocart Basic™, MaioRegen™), hyaluronic acid-
based scaffolds (e.g. Chondrotissue™, Hyalofast™),
yet despite good initial results, long-term outcomes are
inferior to biological repairs. Another such artificial
implant was made from a polyvinylalcoholhydrogel
(SaluCartilage™, SaluMedica, Atlanta, USA). In a
prospective phase 2 study, 18 patients (11 women, 7
men) were treated with one or more SaluCartilage™
cylinders for osteochondral defects of the knee joint''.

While initial results showed a postoperative
improvement in the McDermott-Score at 3 and 6
months after operation, at 12 months a decrease in
objective and patient reported scores were found.
Magnet resonance imaging (MRI) showed an
inflammatory response, as well as bone oedema
around the implant. 14 out of 18 patients underwent
revision arthroscopy due to activity related pain and
recurrent joint effusions. In all these patients non-
integration of the cylinders could be seen, which
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presented as rotational instability of the implant. In
addition 21 of the implanted cylinders presented with
a tendency to dislocate. In 2 cases, a second revision
arthroscopy was indicated due to permanent pain and
blocking symptoms, which was treated with extraction
of the implant and total knee arthroplasty at the same
time'”.

A case series evaluating the results of treatment
of focal defects of the knee cartilage using PVA-H
cylinders (Cartiva™) reported good pain reduction
and retention of mobility over 5 to 8 years'S.

CASE PRESENTATION
History

A 74 year-old male patient presented in our knee
clinic, complaining about pain and recurrent joint
effusions of the right knee. Additionally, he reported
about increasing pain related to activity, as well as
intermitting blocking symptoms of the knee joint.
No trauma or infection in relation to the onset of the
symptoms could be found. The patient is physically
active as a cyclist and hiker. His medical history
revealed that he had been treated with a 1 x 1.5 cm
SaluCartilage™ cylinder for a case of chondromalacia
(GradeIV)ofthe medial femoral condyle 22 years prior
at our centre in 2002. At the same time, arthroscopic
partial resection of the medial and lateral meniscus
due to degenerative tears, as well as debridement and
microfracturing of the femoropatellar compartment
has been performed. Up until now, the patient was
satisfied with the results of the procedure and had
only noticed increasing pain and especially blocking
symptoms while gardening in recent months.

Physical Examination

The patient presented with a palpable joint effusion,
range of motion of 0-120°, pain over the medial
compartment, but no signs of inflammation of the knee
joint. No ligamentous instability could be detected,
neither were there any distal motoric, sensory or
perfusion related issues. Full weight bearing was
possible with a normal gait pattern. One particular
finding was a palpable foreign body located laterally
in the suprapatellar recess.

Radiological Assessments

X-rays in a.p., lateral and skyline view of the
knee showed signs of osteoarthritis in medial and
femoropatellar joint compartment (Figure 1). There
were no signs of a radiolucent foreign body.

MRI confirmed the findings of degenerative
changes, showed intact cruciate and collateral
ligaments. A foreign body of cylindrical shape and a
maximal size of about 1.5cm was detected. Further
findings on MRI were a grade 3 chondropathic lesions
on the articular surface of the medial femoral condyle,
with a corresponding grade 2 to 3 defect zone on
the medial tibia plateau. Additionally, third grade
chondropathic lesions were found in the trochlea, as
well as second grade lesions of the femoral condyle
and tibia on the lateral side (Figure 2).

Treatment

Due to the increasing complaints and radiological
findings, we recommended arthroscopic extraction of
the cylinder and partial chondral debridement.
Intraoperatively, focal grade IV chondral lesions in
all compartments, with more severe findings femoro-

Fig. 1 — Preoperative ap, lateral, and axial patella views.
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Fig. 2 — Preoperative MR imaging of lesion and foreign body.

tibial medially and in the femoropatellar joint could lateral aspect of the suprapatellar recess and proved
be seen. The previous defect at the medial condyle to be difficult due to the viscosity and translucency
was fully covered with fibrous cartilage (Figure 3). of the material (Figure 4). The cylinder could be
Extraction of the foreign body was done through the removed in toto using forceps through a slightly

Fig. 3 — Arthroscopic view of the defect of the medial condyle.

Fig. 4 — Extraction of foreign body.
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enlarged anterolateral portal in its entirety (Figure 5).
The patient was discharged the following day with
regular wound care and under full weight bearing. At
follow-up after 6 weeks, the patient presented with
some anterior knee pain on activity, as well as slight
tenderness at the scar at the site of the anterolateral
arthroscopy portal. Postoperatively there were no
wound related complications. Postoperative range of
motion showed no limitations at 0-120°. The Patient
was satisfied with the outcome. No further surgical
interventions for OA were considered.

DISCUSSION

Unlike other tissues, articular cartilage has no
capabilities of repair resulting in fibrous repair which is
associated with diminished biological and mechanical
properties. This poses a common challenge in
Orthopaedic surgery as OCD of the knee is a frequent
finding'”.

Microfracturing  and  abrasive  arthroplastic
techniques can induce defect coverage with fibrous
cartilage, which has been shown to lead to an initial
improvement of symptoms. However the progression
of OA due to inferior mechanical properties of the
tissue cannot be prevented. One attempt to increase the
quality of the tissue is ACT which requires multiple
operations. Transfer of autologous osteochondral grafts
is widely practiced, but the restrictions in size of the
graft is limiting. Another option is the use osteochondral
allografts. The suitable donor material is often difficult
to obtain, the viability of the chondrocytes limited as
well as it is an expensive technique and associated
with a considerable risk of complications'®.

Here we present a case which was treated with an
artificial cartilage substitute SaluCartilage™ 22 years
ago and present our experience with the revision
intervention after this long time period. SaluMedica
offered this product from 2004 to 2005, but it was
discontinued due to reports of dislocation of the
implant!>1°,

The polyvinylalcoholhydrogel used has initially
shown good biocompatibility in animal experiments
without implant dislocation, despite lacking
osteointegration!!22%2! Tn a report following up 18
patients who had been treated with SaluCartilage™
cylinders for grade 4 osteochondral lesions by Lange
et al, initial improvement in patient reported metrics
(McDermott Score increased on average from 55 to
75, subjective scores from 29 to 42, and objective
score from 27 to 33 after 3 months, and further
increases to a total score of 80, 45 for subjective and
35 for objective criteria respectively after 6 months)
were mainly attributed to the implant acting as a
placeholder. At 12 months total McDermott Scores
fell to 69 points, subjective parameters to 40, and
objective parameters to 29. Radiological findings were
synovialitis with joint effusions and bone oedema
adjacent to the implant site. Treatment consisted of
arthroscopic revision to remove the cylinder, as well
as total knee arthroplasty in 2 cases'.

PVA-H implants have been used for other
indications. Limited recommendations for its use have
been given in the treatment of Hallux rigidus® with
promising short term results®, and to a lesser extent as
treatment for OA of the second metatarsophalangeal
joint*,

A noteworthy observation in the presented case is
the extent of fibrous repair in and around the defect
zone of the medial compartment. Factors that are
associated with good fibrous covering of articular
surface defects include young patient age, genetic
predisposition and course of the inflammatory process,
however the course of healing cannot be predicted
easily®. Similar to the stimulation of physiological
repair mechanisms through microfracturing, in this
case coverage of the defects with fibrous repair
tissue was experienced. While such repair tissue is
well established to provide improvement in clinical
scores in the short term, the fibrous substitute is seen
as inferior and leads to the return of complaints long
term?*?’. In this case the patient presented with good
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Fig. 5— Extracted foreign body.
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clinical function and a high degree of physical activity
despite the patient’s age.

CONCLUSION

This case shows complete failure of the articular
cartilage substitute Salucartilage in the treatment of
OCD of the knee. A dislocated Salucatilage cylinder
could be indentified on MRI. However, due to
physiological repair mechanisms the patient had a
good clinical function and high degree of physical
activity despite a large defect zone. The treatment
of OCDs of the knee continues to be challenging
and requires more research into biomaterials, tissue
integration, and regeneration mechanisms.

Article Information: The authors declare no conflict
of interest.
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