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Introduction

Osteoarthritis (OA) is a chronic, progressive disease
resulting in loss of function and pain due to articular carti-
lage loss and represents the most common disease among
musculoskeletal disorders [7, 8, 15].

Various strategies for the treatment for medial OA of the
knee including conservative and operative treatment options
are currently used. Surgical treatment includes, among
others, high tibial osteotomy (HTO), unicompartmental knee
arthroplasty (UKA), and total knee arthroplasty (TKA).
Conservative treatment comprises a variety of different op-
tions including analgesic and/or anti-inflammatory medica-
tion, bracing, physiotherapy, and intra-articular injections of
corticosteroids or viscosupplements. The general problem
with conservative treatment is that despite amelioration of
symptoms, the progressions of OA are usually unhalted [10].

London et al. [12] illustrated an additional problem:
There are patients unwilling or unsuitable to undergo

extensive surgery by means of arthroplasty or HTO. These
patients are often young and show mild to moderate but
symptomatic OA on radiographs that limits their inactivities
of daily life, especially participation in recreational sports.
These patients are reported to be within a “treatment gap”
with no perfectly suitable treatment concept available [12].
A recently published survey illustrated that the majority of
orthopedic surgeons are aware of this treatment gap and feel
the need for a suitable treatment option for the young patient
with symptomatic early osteoarthritis [11].

Recently, a new surgical implant was introduced for the
treatment of medial knee osteoarthritis trying to address this
treatment gap. The device consists of titanium alloy base
plates rigidly attached to the medial aspect of tibia and femur
connected to a cobalt/cobalt chrome alloy spring crossing
the joint line. This is meant to reduce the load of the medial
knee joint compartment while preserving the joint and not
significantly affecting the lateral joint contact mechanics [6].
It was designed to reduce pain and stop progression of OA
of the medial compartment [5].

Our purpose is to describe the clinical course of a 52-
year-old patient implanted with this type of device. In this
case, the device failed necessitating complete implant re-
moval 18 months following implantation due to pain,
metallosis, and penetration of the joint capsule.

Case Report

A 52-year-old patient was referred to our hospital for ongo-
ing pain localized over the medial aspect of the right knee
joint following implantation of a medial knee joint load
absorber device (KineSpring, Moximed®, Hayward, CA,
USA) at an outside institution 18 months prior to admission.
The patient reported no history of trauma or injury to the
operated leg after or before surgery. The patient was mostly
satisfied with the outcome of the procedure for 1 year de-
spite recurrent tenderness of the tissue around the implant
and recurrent swelling of the joint. Effusions and pain over
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the medial aspect of the joint increased 18 months after
implantation and limited pain-free walking distance to ap-
proximately 500 m. Additionally, the patient reported that
the pain over the device excelled that of the former osteoar-
thritis by far.

Clinical examination revealed tenderness and pain local-
ized at the medial joint line as well as directly over the
implant combined with a mild joint effusion. Range of
motion was measured as zero to 120°. No signs of joint
instability were present on examination. No clinical signs of
infection could be perceived. Serum analysis revealed a
normal blood cell count, a normal C-reactive protein, and a
normal amount of cobalt ions, while there was a sevenfold
elevated chromium ion level (2.9 μg/l).

Radiographic evaluation by means of radiographs in two
plains of the knee joint (Fig. 1) as well as a long leg anterior-
posterior radiograph (Fig. 2) showed an intact device and no
signs of fracture or other bone lesions.

Surgery

Arthroscopy of the knee joint was performed via standard
antero-medial and antero-lateral portals. Extensive synovitis
and metallosis were noted (Fig. 3). There was full thickness
cartilage erosion on the medial femoral condyle and the
tibia. The medial joint capsule showed disruption with free
visualization of the implant spring underneath the pars
intermedia of the medial meniscus due to penetration of
the device into the joint (Fig. 4). Arthroscopic partial
synovectomy was performed, and biopsies were obtained
for analysis followed by open hardware removal of the
implant. Figure 5 shows the intra-operative site with the
implant still in place (Fig. 5a) and after removal (Fig. 5b).

Fig. 1. The lateral and anterior-posterior radiographs of the right knee
with the intact device prior to surgery.

Fig. 2. The long leg anterior-posterior radiograph of the right leg with
the implanted device in place prior to revision surgery.
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After removal of the implant, the full extent of metallosis
could be perceived. Histopathological examination of a sy-
novial biopsy showed synovial hyperplasia combined with
an extensive burden of metal wear particles (Fig. 6).

After removal of the device, the knee joint was found
to be instable medially. The knee was treated with an
orthotic for 3 months. All incisions healed primarily with-
out complications. At the 6-month follow-up visit, medial
knee instability was persistent but well tolerated by the
patient. Total knee arthroplasty was discussed with the
patient in the case of worsening complaints of his medial
osteoarthritis.

Discussion

Altered biomechanics and excessive joint load are argu-
ably the primary reasons for the development and pro-
gression of medial OA [3]. Consequently, an approach
for treatment of initial medial OA could be conceived
that focuses on reducing excessive joint load [14]. The
KineSpring device was designed to achieve medial joint
load reduction without affecting lateral contact mechan-
ics [6]. The device is currently still investigational and
not FDA-approved.

Current literature regarding this new device shows
promising results. After its introduction and description
of its biomechanical characterization by Clifford et al. [6],
Allen et al. [1] reported safe usage of the device in sheep
over a period of 52 weeks. No conclusion on the func-
tionality of the device could be drawn from this animal
study, as joint loading patterns between sheep and men
differ enormously [1]. Additionally, a case report of suc-
cessful patient treatment with the device in two patients
has been published [9].

Recently, London et al. [13] presented midterm results
of 99 patients treated with the novel device comprising the
collective data from three clinical trials reporting favor-
able clinical results. Within the study collective, the West-
ern Ontario and McMaster Universities Osteoarthritis
index (WOMAC) improved regarding the pain score from
45±17 at pretreatment to 20±18 and regarding the func-
tion score from 44±18 at pretreatment to 22±18, respec-
tively [13]. Bowditch et al. also addressed an infection
following implantation and performed a two-step revision
surgery due to infection of the absorber by coagulase-
negative staphylococci. After removal of the absorber
and antibiotic therapy, a new absorber unit was implanted
3 months later [2].

In spite of these favorable reports, there are several
others reporting on failure of the device due to breakage
and metallosis. Citak et al. reported of a broken absorber unit
without trauma and extensive extra-articular metallosis
7 months after implantation in a 75-year-old woman. Knee
arthroscopy was not performed. The authors removed the
KineSpring® device and recommended total knee
arthroplasty [4]. On the other hand, Clifford et al. [5] report-
ed no signs of wear or cracking of the components of the

Fig. 3. An arthroscopic view of the superior articular recessus of the
patients affected the right knee with extensive synovitis and metallosis.

Fig. 4. An arthroscopic view of the medial joint compartment with
disruption of the joint capsule and penetration of the implant into the
joint space.

Fig. 5. a This intra-operative image documents the exposure of the tibial component of the KineSpring device. b This intra-operative photograph
documents the extensive metallosis remaining after removal of the implant.
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new device after 15 million loaded motion cycles in an
in vitro model. Although Allen et al. [1] reported no
metallosis or adverse soft tissue reaction 52 weeks after
implantation of the device in a sheep model, they did doc-
ument the formation of mature fibrous tissue around the
implant [1].

In the present case report, the use of the new device leads
to ongoing pain and extensive extra- and intra-articular
metallosis. In the light of the current case and the case
reported by Citak et al. [4], metallosis and wear of the new
device seem to represent a possible problem necessitating
revision surgery. Whether these two case reports indicate a
device inherit problem or are results of incorrect implant
positioning cannot be assessed by this article. Further re-
search especially regarding the biomechanics of the device
and possible soft-tissue reaction after implantation is need-
ed. This case highlights several risks of the unloader device
that we believe have not been described and merit caution in
recommending this implant. These include (1) development
of local intra- and extra-articular metallosis potentially lead-
ing to elevated chromium serum levels, (2) soft tissue dam-
age especially to the medial joint capsule and the medial
collateral ligament, (3) intra-articular metallosis possibly
contributing to synovitis and joint effusion, and (4) medial
joint instability after removal of the device.

In conclusion, despite the initial promising results and
the theoretically appealing idea behind the KineSpring®
device, further research regarding its safety and biomechan-
ical properties is needed. During informed consent, patients
should be counseled on the risks of local metallosis and
elevated ion levels in the serum, soft tissue damage to
medial joint structures possibly leading to instability after
implant removal as well as synovitis and joint effusion.
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