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Outcome after Two Sequential Revision Hip Arthroplasties for CoC
Bearing Fracture with 10 Years Follow-up: A Case Report
Matevž Topolovec1, Ingrid Milošev1,2, Andrej Cör1
Learning Point of the Article:
If a fracture of CoC bearing couple in THA is suspected in an asymptomatic patient, a CT scan should be performed as soon as possible and the
failed bearing should be replaced with CoC or CoP and not to MoP, because of the risk for metallosis and further revision operations.

Abstract
Introduction: Revisions due to the fracture of ceramic-on-ceramic (CoC) bearing are rare, however when they occur, they represent a major
challenge to an orthopedic surgeon for ensuring safe and long-term survival of the replaced bearing.
Case Report: We present a case of fractured ceramic liner of total hip prosthesis that underwent revision to a metal-on-polyethylene (MoP)
bearing couple, with consequent huge periprosthetic metallosis. Shortly after, the second revision operation followed using the third bearing
couple of ceramic-on-polyethylene (CoP). At 10 years follow-up after the operation due to ceramic fracture, the patient is now pain free with full
range of motion of the revised hip.
Conclusion: Establishment of diagnostic routes and recommended protocols for CoC bearing fracture would allow easier recognition of
potential fracture and diminish its consequences for the patients.
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Introduction
Alumina ceramic-on-ceramic (CoC) bearing couple has been
introduced in the 1970s as an alternative for younger and more
active patients, based on the lower wear rates [1, 2].
Unfortunately, the favorable wear properties of CoC have been
largely suppressed by the brittleness of the material, which
resulted in occasional fractures of the bearing couple [3]. Despite
the fact that the fracture rate of the fourth-generation (Biolox
delta®) ceramic significantly decreased compared with the third
generation ceramic [4], the fear how to cope with the revision
operation for ensuring the long-term survival of a new bearing
couple remains.
Case Presentation

painful right hip arthrosis underwent a cementless total hip
arthroplasty with a third generation alumina CoC bearing couple
(Biolox Forte®). The implants used were Cremascoli Ortho with
ANCA-FIT acetabular cup and ANCA-FIT modular femoral
stem. The patient had good clinical results until March 2007,
when he experienced little pain and crepitus noise. After 3
months, the operating surgeon examined him. The hip was pain
free with full range of motion; however, a radiograph indicated
some small calcinations which could also represent fractured
ceramic particles. A hip arthrography excluded aseptic loosening
or an infection. However, after 3 years since the patient
experienced the first symptoms in 2007, he was in October 2010
presented with more pain, more crepitus noises and limited hip
motion, all characteristics of ceramic fracture. A radiographic
image taken (Fig. 1) now clearly revealed a ceramic liner fracture
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Figure 1: Radiograph showing fractured
ceramic liner with marked fragmentation
(arrow) taken in 2010 prior revision due to
fracture of CoC bearing.

Figure 2: Picture of a retrieved ceramic liner
fracture (a) and ceramic head covered with
severe black metal tracks (b).

Figure 3: Periprosthetic tissue retrieved at revision operation in 2010 following the fracture of CoC
bearing with ceramic particles (a); some of them are quite large. (b) (arrows) (Hematoxylin and eosin; obj
mag. ×20).

(Fig. 2a). The ceramic head was not fractured but covered with
severe black metal tracks (Fig. 2b); these originated from the
action of sharp ceramic debris against metal parts of the implant.
Metal particles thus formed became embedded within the
articulating surface of the fractured CoC bearing. The patient
underwent revision surgery in November 2010. A direct lateral
approach true the primary scar was used. The ceramic
fragments were removed, a polyethylene liner was inserted and
the ceramic head was replaced with a CoCr femoral head.
Therefore, metal-on-polyethylene (MoP) bearing was
introduced. An extensive synovectomy was done. Only manual
tissue rinsing was done, because of the absence of pulsatile
lavage system. Periprosthetic tissue samples were sent for
histological analysis, where numerous ceramic particles, some
even quite large, were found (Fig. 3). After revision, the patient
fully recovered without any pain and discomfort in the hip.
At a regularly post-operative check-up about 3 years later ( July
2013) a radiograph revealed a worn metal head with a radiodense shadow by the great trochanter (Fig. 4). The patient
underwent a second revision in October 2013. The same
operative approach and skin scar were used as in the first two
operations. The black-stained pseudocapsule was removed
together with the black periprosthetic tissue. There was an
obvious infiltration of the muscles with metallosis; however, no
clear necrotic sections were seen, so an extensive necrectomy
was not necessary. The worn CoCr femoral head (Fig. 5) was
replaced with a 4th-generation ceramic head (Biolox delta) with
titanium sleeve. Furthermore, we removed the acetabular cup,
although well fixed, and replaced it for a cemented Durasul cup
with a cross-linked polyethylene liner. The femoral component
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Figure 4: Radiograph taken in 2013
prior second revision of MoP bearing
showing radio-dense shadow by the
great trochanter representing severe
metallosis.

was also well fixed and the femoral taper was intact so we
decided to leave it in. Periprosthetic tissue samples were once
again sent for histological investigation with slides now
demonstrating significant metallosis with lymphocyte
infiltration (Fig. 6). At approximately 10 years after the first and
7 years after the second revision operation the patient is doing
fine and fully returned to normal daily activities. A control
radiograph (Fig. 7a) taken just after the second revision and a
follow-up radiograph (Fig. 7b) taken in July 2020 revealed no
osteolytic changes or evidence of complication. Harris hip score
[1, 2] for the patients on a last control was 73.
Discussion
Fracture of a ceramic component in CoC bearing couple can
represent a major problem for long-term outcomes after
revision of THA [3, 4, 5]. The first problem is the prompt
diagnostics of a ceramic fracture component. Namely, we know
that a non-displaced ceramic linear fracture can be
asymptomatic [6]. In our case, it took more than 3 years (first
symptoms March 2007, confirmed ceramic fracture November
2010) to reach an obvious clinical and radiological
presentation. In the meantime, consequences of a long delay can
lead to material deterioration and extensive destruction of bone
and tissues [4] and can cause pelvic discontinuity [7]. On this
basis, if suspicion of a ceramic bearing is suggested, computed
tomography rather than plain radiographs should be used [8],
because small fragments can be mistaken for a heterotopic
ossification [9]. In our case, no CT diagnostic or component
alignment radiographic studies were done. This would surly

Figure 5: Picture of a retrieved worn CoCr femoral head (left) next to
an unused femoral head of the same size (right). The femoral head was
retrieved at the second revision of MoP bearing in 2013.

Figure 6: Periprosthetic tissue retrieved at revision operation in 2013 due to severe
wear of metal femoral head of MoP bearing representing significant metallosis (a) (thin
arrows) and with extensive perivascular lymphocyte infiltration (b) (thick arrow)
(Hematoxylin end eosin; obj.mag ×10).
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further cobalt toxicity it should be avoided. Despite the huge
metallosis observed on X-ray image (Fig. 3) and the presence of
metallic particles in histological periprosthetic tissue sections
(Fig. 5), our patient did not experience any symptoms of
systemic cobalt toxicity [12] leading to heavy consequences like
heart failure. On the other hand, laboratory tests to determine
the chromium and cobalt levels are not part of a routine clinical
practice but this case indicates that their introduction should be
taken into consideration to allow earlier alert. However, regular
radiological and clinical follows-ups are now mandatory for this
patient, because of a higher risk for aseptic loosening due to
huge particle loads from two former bearing couples with two
distinctive failure mechanisms – ceramic fracture and heavy
metallosis.
Figure 7: (a) Radiograph taken after the second revision operation (year 2013), (b) Radiograph
taken on last follow-up (year 2020).

helped in the rapid diagnosis of our asymptomatic patient (3
years before the severe symptoms accrued) and the revision
operation would be much easier, especially in the regard
struggling of removing all ceramic particles and debris. CT
imaging was also not done before the second revision operation
because of fear of stale image due to huge metallosis.
The second problem represents the dilemma for choosing the
appropriate bearing couple following the ceramic fracture.
Although the debate for the most appropriate revision bearing
couple is still going on [10, 11], more and more studies [5, 8,
11] suggest that the revision bearing couple should be CoC or
ceramic-on-polyethylene (CoP), specifically because of the risk
of third-body wear. Since revision of fractured CoC bearing for a
MoP bearing may pose a potential high risk for metallosis and

Conclusion
Given that the decision of choice of a revision bearing couple
after fracture of ceramic component is still at the discretion of
the surgeon, this case-report emphasizes the need for
establishment of diagnostic routes and recommended
protocols, which would allow easier recognition of potential
fracture and diminish its consequences.
Clinical Message

Prompt diagnostic and quick revision operation of a nondisplaced CoC bearing couple, together with the right choice
of the revision bearing can deprive the patient of much
suffering.
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