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Septic Metallosis after Unicompartmental Knee Replacement: A Case
Report and Literature Review

Ali Alayane', Mohamad K Moussa', Mohammad O Boushnak?, Issam Boulazaib', Nicolas Nicolas'

Learning Point of the Article:
Metallosis or the accumulation of metallic debris, is an uncommon complication of unicompartmental knee replacement surgery. It is
important to always rule out infection as a potential cause and to consider one or two stages of surgical treatment as the gold standard for

addressing this complication.

Introduction: Metallosis following prosthetic hip and knee replacement is a well-known complication. However, unicompartmental knee
arthroplasty (UKA) metallosis is rare. In this paper, we report a case of septic metallosis after unicompartmental knee replacement and we review

the literature for the available treatment options.

Case Report: A 83-year-old female patient presented with left periprosthetic knee infection on the top of unicompartmental knee prosthesis
three months after septic endocarditis that was treated with anti-biotherapy. Surgical exploration showed severe infected metallosis due to
chronic polyethylene wear reaction; hence, management consisted of total synovectomy and debridement of all metallic debris and two stage

revision.

Conclusion: Metallosis is a well-known complication after prosthetic hip and knee replacements. However, in UKA, it remains a rare

complication where only few cases were reported in the literature.
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Introduction

Metallosis following total hip and knee arthroplasty is a well-
described complication in the literature [1]. However,
unicompartmental knee arthroplasty (UKA) metallosis is
uncommon, and it can be explained by different mechanisms: it
canresult from direct metal-on-metal (MoM) contact secondary
to polyethylene (PE) wear, or the corrosion of the uncemented
tibia plateau from the contact with the metallic screw fixation or
the stemmed components [2]. The accumulation of metal ions
in the articulation stimulates inflammatory cells and thereby
induces inflammation process throughout the surrounding soft

tissues [3, 4]. Clinical presentation is unspecific and prosthetic
joint infection should always be ruled out. Late complications
include implant loosening, osteolysis, tissue necrosis, and
pseudotumors. It may also induce neuropathy or
cardiomyopathy [S]. Extensive synovectomy and removal of all
metallic debris associated with one-stage exchange arthroplasty
is commonly recommended for surgical treatment of knee
arthroplasty metallosis [6, 7]. The aim of this work is to present a
case of septic left UKA metallosis and to review the current
literature concerning the diagnosis and surgical treatment.
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Figure 1: Chest X-ray showing pericardial Figure 2: (a and b) Left knee anteroposterior

effusion. andlateral radiograph.

Case Report

An 83-year-old female patient with multiple medical
comorbidities presented to the emergency department for
severe leftknee pain and decrease range of motion. Sheisknown
to have a unicompartmental prosthesis implanted in her left
knee 20 years ago with good functional and clinical follow-up.
On physical examination, she had a swollen and erythematous
knee, in addition to diffuse tenderness and remarkable pain
throughout her arc of motion. 3 months before presentation,
she had infectious endocarditis on her native aortic valve and
spondylodiscitis. AP chest X-ray showed enlarged cardiac
silhouette due to pericardial effusion (Fig. 1) and the germ that
was isolated by cultures that time was methicillin-resistant
Staphylococcus aureus (MRSA). She was treated with
intravenous and oral antibiotics for 3 months duration. AP and
lateral left knee radiographs showed osteolysis of the medial
femoral condyle without prostheticloosening (Fig. 2).

Blood tests showed high CRP level (207 g/L) and blood culture
showed MRSA bacteremia. Serum chrome and Cobalt were not
done and left knee scintigraphy showed abnormal hot spots in

Figure 3: (a and b) Per operative photograph showing local soft tissues
Metals debris infiltration.

the left medial knee compartment all around
the prosthesis. Aspiration of the knee joint
yielded the growth of MRSA. Based on the
clinical and paraclinical information, a
diagnosis of periprosthetic joint infection was
confirmed, and a decision to do a two-stage
revision arthroplasty was taken. Utilizing the
same old incision and through a medial
parapatellar approach, surgical exploration
showed diffuse infiltration of the synovial
tissue throughout the knee with metallic debris
(Fig.3).

Extensive synovectomy was done, and
multiple specimens were sent for
bacteriological and pathological analysis (Fig.
4). Medial unicompartmental knee prosthesis
was removed and replaced by a cement spacer
(Fig. 4). The patient was then hospitalized for IV antibiotics,
and 6 weeks later, a second stage revision to implant a total knee
prosthesis was done after confirming that the knee joint is clean
of any infection. Left knee anteroposterior and lateral
radiograph post-second stage revision are shown in Fig. S.

At 1-year post-operatively, she patient was free of symptoms
with good functional and clinical outcome (Range of motion:
0-120°). Left knee anteroposterior and lateral radiograph at 1-
year follow up are shown in Fig. 6.

Discussion

Metallosis is one of the most known and serious complications
that can follow knee and hip arthroplasty [1]. In hip prosthesis,
it can occur in cases where metal on metal designs is used, while
inknee prosthesis, itis a consequence of a complication that was
responsible for making the metallic tibial and femoral
components in direct contact with each other [1]. Metallosis in
knee prosthesis is usually caused by MoM friction, and this can

Figure 4: (a and b) Per operative photograph showing the removed
Metallosis Polyethyléne wear.
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Figure 5: (a and b) Left knee anteroposterior and lateral Figure 6: (a and b) Left knee anteroposterior and lateral
radiograph at 1-year follow up.

radiograph post-second stage revision.
never occur unless there is severe wear in the PE component,
third body wear, friction between screws, and metallic tibial
plateau of uncemented prosthetic designs and dislocation of PE
when speaking about mobile-bearing designs [1]. It is usually
caused by metallic debris infiltrating periprosthetic bone and
soft tissues [8, 9]. It can occur following both
unicompartmental knee arthroplasty (UKA) and total knee
arthroplasty (TKA), but it is more prevalent with TKA.
Twenty-four cases of UKA metallosis are reported in the
literature (Table 1) [7,10,11,12,13,14,15,16,17].
The most common cause of UKA metallosis was PE dislocation
(19 cases); however, our case represents the first case of UKA
metallosis secondary to prosthetic joint infection associated
with PE wear.

Several causes of PE wear were described in the literature, from
them, incongruent articulating surfaces, a prosthesis that was

implanted long time ago,
resecting insufficient
amount of bone on either
side of the joint, and by
that allowing only the
utilization of thin PE
component; in addition to
flat PE configurations that
decrease congruency and
increase the rate of PE
wear [18, 19, 20, 21, 22].
Furthermore, the
weakening and exhaustion
of the anterior cruciate
ligament (ACL) when
speaking about UKA will lead to the concentration of stress at a
specific point of the PE, and consequently incurring its wear
[18,23]. Accordingly Palmer et al. [21], Psychoyios et al. [22],
UKA in not indicated in patients with ACL deficient knees. In
addition to what is mentioned before, there is a vicious circle
that knees go through when there is PE wear. As PE wears out
during repetitive stress cycles or any of the mentioned reasons
in medial UKA, the varus deformity will increase, and as the
varus alignment becomes worse, there will be augmentation of

theloads onthe PEinsertand whence increaseits wear [22].

Itis well known that osteolysis is also a consequence of PE wear,
where PE debris will be phagocytosed by macrophages, and in
there turn, macrophages will secrete some cytokines such as
TNEF alpha, IL1, and IL6 which have bone resorptive effects
(24,25, 26,27, 28]. This is clear in our case, where we can see
most of the medial femoral condyle being osteolysed.

Duration between primary
Study Publication year | No. of knees | Type of prosthesis Metallosis cause implantation and metallosis Treatment Complications Follow-up
emergence
Sanchis-Alfonso et al. [10] 2006 1 UKA Traumatic failure 11 years UKATKA | Nocomplication 1,5 year
Panni et al. [11] 2011 1 UKA PE wear 11-14 years UKA>TKA | No complication 4.5years
Foran et al. [13] 2013 16 UKA PE dislocation 4.5years UKA->TKA Unknown Unknown
Apostolopoulos et al. [12] 2014 1 UKA PE dislocation 5 years UKA>TKA | No complication 3 months
Luyet et al. [7] 2015 1 UKA PE dislocation 6 weeks UKA revision | No complication 1year
Pescador et al. [14] 2016 1 UKA Unkown 12 years UKA->TKA Unknown Unknown
Greco and Berend [15] 2018 1 UKA PE dislocation 1.5 years UKA-TKA | No complication 6 months
Rajgopal et al. [16] 2018 1 UKA Atraumatic ACL rupture 2years UKA-TKA | No complication 2years
Vecchini et al. [17] 2019 1 UKA Traumatic failure 11 years UKASTKA | No complication 2 months
UKATKA :
Our paper 2022 il UKA Infection 1year No complication 6 months
(2 stages)
UKA: Unicompartmental knee arthroplasty, TKA: Total knee arthroplasty, ACL: Anterior cruciate ligament

Table 1: Demographics, treatment modalities and follow up for UKA Metallosis.
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Nevertheless, several authors believe that UKA with mobile
bearing designs have lower rates of PE wear, and not only that,
but also these designs can even prevent failures associated with
PEwear[19,22].

The diagnosis of metallosis is usually obscure, but sometimes,
when it is severe enough it can be seen on plain X-rays involving
soft tissues around the prosthesis [29]. This will aid surgeons in
confirming the diagnosis and planning for the surgical
procedure.

Surgical treatment is the sole valid method of treatment when
approaching post-arthroplasty metallosis; in addition, it should
be done as soon as the diagnosis is confirmed. Rolf et al.
recommended extensive synovectomy and bony debridement
to remove all metallic debris and wear particles, thereby
avoiding further bone destruction and osteolysis that is
mediated by bone resorbing cytokines [30].

There are several reasons that highlight the importance of early
diagnosis and treatment. As we have mentioned above, PE
debris and metallosis by themselves are a cause of osteolysis, so
the sooner the surgical treatment is provided, the better the
outcomes will be at the level of bone stock. Second, high levels
of metallic ions in the blood remain worrisome in terms of
oncological and immunological levels [31]. Lastly, when
revision surgery is done earlier, we could sometimes salvage the
prosthesis by itself and just exchange the PE, while on the other
hand, if surgical treatment is delayed, loosening and damage to
the metallic components will arrive hence mandating both

components revision [10]. All reported cases of UKA
metallosis in the literature was treated with extensive
synovectomy and conversion to TKA with good clinical and
functional follow up (Table 1). However, for our patient, we did
two stage exchange arthroplasties due to chronic prosthetic
jointinfection.

Conclusion

Metallosis after UKA is rare and few cases were reported in
literature. Infection should be ruled out, and early diagnosis
using radiographic, histological, and serum metal ions analyses
is essential to prevent joint destruction and systemic extra-
articular complications. Extensive surgical synovectomy and
soft-tissue debridement should be always performed. Early-
stage PE dislocation without prosthetic components damage
could be treated with PE exchange; however, conversion to
TKA results in good clinical and functional outcomes in cases of
damaged components.

Clinical Message

Two-stage revision of septic unicompartmental knee
metallosis and conversion to total knee arthroplasty is a
reasonable surgical treatment to achieve good clinical and
functional outcomes.
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