
Introduction
Total hip arthroplasty (THA) is a very common procedure to 
treat hip osteoarthritis, with over one million patients 
undergoing the procedure every year [1]. Total hip replacement, 
like any surgery, has potential complications. These include 
infection, blood loss, nerve or blood vessel damage, loosening of 

the implant, dislocation, fractures, and wear. Metallosis is one of 
the rare complications of THA caused due to debris released 
from arthroplasty components secondary to implant wear 
[2,3,4]. There has been an escalating acknowledgment of both 
local and systemic adverse events linked to the discharge of metal 
ions and nanoparticles from arthroplasty components [5]. This 
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Introduction: Total hip arthroplasty (THA) is a common procedure for treating hip osteoarthritis but carries potential complications, including implant 
loosening and wear. Metallosis is a rare complication caused by metal debris from prosthetic components, particularly in metal-on-metal implants, leading to 
adverse local tissue reactions such as osteolysis, soft-tissue necrosis, and pseudotumor formation.
Case Report: A 45-year-old male presented with progressive right hip pain, difficulty walking, and shortening of the affected limb following trauma. He had 
undergone right total hip arthroplasty 10 years previously. On evaluation of the patient, the systemic parameters were under normal limits. The radiographs 
showed proximal and medial migration of the metal femoral head, given an impression of subluxation of the metal femoral head. The patient was planned for a 
revision THA suspecting an osteolysis. Intraoperatively, blackish pigmentation of the surrounding soft tissue was noted along with hypertrophy of the 
capsule. The metal femoral head was intact and eroded into the polyethylene liner and acetabular cup. This showed that extensive Metallosis secondary to 
catastrophic polyethylene liner wear and acetabular shell failure could have caused the failure of the previous surgery, contrary to the earlier expected 
osteolysis as the causative phenomenon. This diagnosis was confirmed by the Histopathological examination of the tissue slides obtained via biopsy of the 
stained tissue intraoperative. Post-surgery, the patient regained his function, and remained pain-free with stable implants at the follow-up.
Conclusion: Metallosis must be a diagnosis kept in mind in cases where the patient presents with problems post-THA particularly when radiographs 
demonstrate eccentric femoral head migration, polyethylene wear, osteolysis, or component failure. Although initially asymptomatic, the presence of 
metal ions in the tissue and blood can cause soft-tissue damage locally and systemically as well. Thus, early diagnosis and planning can help in the proper 
management and are crucial to limit progressive soft-tissue destruction, bone loss, and potential deleterious effects caused by metal ions in the body. .
Keywords: Metallosis, total hip arthroplasty, revision total hip arthroplasty.

Abstract

Learning Point of the Article:
Metallosis though an uncommon occurrence in total hip arthroplasty, must be kept in mind during management to aid in proper planning 

during treatment, especially in revision scenarios.
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increased vigilance originally arose after the implementation of 
large-diameter metal-on-metal (MoM) THA and hip 
resurfacing dev ices encompassing a metal-on-metal 
articulation. The majority of these failures are attributed to the 
production of metal debris resulting in adverse local tissue 
reactions which includes extensive tissue necrosis, osteolysis, 
and large sterile hip effusions, as well as periprosthetic solid and 
cystic masses known as pseudotumor [1, 6, 7, 8, 9]. We present a 
case report in which a patient who underwent THA a decade 
ago and subsequently presented with hip pain accompanied by 
signs of loosening around the acetabular component, as well as 
features indicative of Metallosis observed during the 
intraoperative evaluation. The condition was addressed 
through a meticulous approach involving debridement, biopsy, 
and revision THA.

Case Report
A 45-year-old male underwent primary right 
THA for osteonecrosis of the femoral head in 
the year 2014. Six months before presentation, 
the patient had sustained trauma to the 
operated hip following a road traffic accident. 
Following the injury, the patient developed 
progressively worsening pain and difficulty in 
walking. At presentation, he had significant 
pain and a severe limp.
Examination revealed a painful range of 
motion and limb length discrepancy of 2 cm. A 
10 cm scar was seen on the posterolateral 
aspect of the right gluteal region, suggesting a 
posterior approach for the primary surgery. 
L aborator y  invest igat ions ,  including 

inflammatory markers, were within normal limits, 
making infection less likely. Hip radiographs 
suggested proximal migration of the metallic 
femoral head in the acetabulum with osteolysis 
around the acetabular component (Fig. 1). 
Considering a possibility of aseptic implant failure, 
the patient was planned for a revision hip 
arthroplasty procedure.
The patient underwent revision THA in the lateral 
decubitus position through the previous incision 
to approach the hip joint. Meticulous dissection of 
the deeper planes unveiled a notable blackish 
discoloration of the soft tissues, encompassing the 
g l u teu s  ma x i mu s  an d  e x ter na l  ro tato r s , 
accompanied by gross hypertrophy of the capsule 
(Fig. 2a and b). There was no gross damage to the 
abductors noted. The pigmented and abnormal 
tissue sample was sent for histopathological 

evaluation and culture sensitivity testing. Tissues were 
meticulously debrided. Following the dislocation of the 
femoral component, the acetabular component was visualized 
and it revealed significant polyethylene liner wear over the 
superolateral aspect. After removal of the polyethylene liner, the 
acetabular cup revealed circumferential aseptic loosening with 
catastrophic erosion over the superolateral aspect.(Fig. 3a, b, c). 
The intact metallic head had penetrated the polyethylene liner 
and protruded beyond the confines of the acetabular cup. Head 
ex plantation was completed,  and the tr unnion was 
meticulously examined; no signs of wear were observed. The 
femoral stem was well fixed and appropriately positioned; 
therefore, it was retained.
A 52-mm size acetabular cup was implanted and fixed with two 
6.5-mm titanium screws to increase fixation stability. Liner size 
of 52/36 and a 36-mm cobalt-chromium femoral head were 
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Figure 1: Anteroposterior radiograph of the pelvis with both hips and lateral radiograph of the 
right hip demonstrating eccentric positioning with proximal and medial migration of the 

femoral head, together with osteolysis around the acetabular component.

Figure 2: Intraoperative images demonstrating diffuse black pigmentation of the hip capsule and 
surrounding soft tissues.
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used (Fig. 4). The histopathology report revealed coarse grey-
black pigment within the synovial lining, histiocytes, and 
foreign-body giant cells, suggestive of metallosis(Figs. 5 and 6). 
Tissue cultures revealed no growth. At the 12-month follow-up, 
the patient was pain-free, ambulatory without support, and 
demonstrated stable implant positioning without radiographic 
evidence of loosening.

Discussion
Metallosis may occur when catastrophic polyethylene liner 
wear, fracture, or dissociation permits direct articulation 
between the metallic femoral head and the acetabular shell. 
This abnormal contact generates metallic and polyethylene 
debris, which may initiate macrophage activation, foreign-body 
giant-cell reaction, synovial hypertrophy, osteolysis, soft-tissue 
necrosis, and progressive aseptic loosening [1,5,10,13]. Burger 
and Nowakowski reported massive eccentric acetabular wear 
following complete polyethylene liner abrasion 
and emphasized the potential for extensive 
component destruction and increased technical 
difficulty during revision surgery [13].

Metallosis is most commonly associated with 
metal-on-metal bearings. It has also been 
reported in metal-on-polyethylene and ceramic-
bearing constructs when abnormal contact 
occurs between metallic components [5,10,12-
15]. Previous comparative studies of different 
bearing surfaces show the effect of bearing 
materials and polyethylene wear properties on 
implant longevity [2-4]. Hjorth et al. reported a 
h i g h e r  p r e v a l e n c e  o f  m i x e d  o r  s o l i d 
pseudotumors in metal-on-polyethylene THA 

than in metal-on-metal THA and hip-resurfacing arthroplasty, 
indicating that adverse local tissue reactions are not confined to 
metal-on-metal articulations [12]. Malizos et al. described 
complete polyethylene liner and metallic shell destruction with 
protrusion of an intact ceramic head through the acetabular 
shell [14], whereas Needham et al. reported catastrophic failure 
of ceramic-on-polyethylene THA secondary to severe 
polyethylene wear [15]. Potential contributing factors include 
polyethylene thickness, failure of the locking mechanism, 
component malposition, impingement, edge loading, third-
body wear, backside wear at the liner-shell interface, and 
increased acetabular inclination leading to accelerated wear 
[14,15,17,18].

Although metallosis gained greater recognition following the 
widespread use of metal-on-metal hip arthroplasty, it had 
previously been described in association with metallic fracture 
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Figure 3: (a, b, and c) Intraoperative images demonstrating catastrophic polyethylene liner wear, acetabular shell erosion, and intact cobalt- chromium metallic 
femoral head after explantation.

Figure 4: Anteroposterior and lateral X-rays of post-operative images (revision total hip 
arthroplasty).
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fixation devices, demonstrating that prolonged exposure to 
metallic wear debris can produce characteristic inflammatory 
tissue reactions [11]. Long-term survival of hard-on-hard 
bearing surfaces depends on bearing material, implant design, 
manufacturing technique, and component positioning rather 
than bearing surface alone [19]. Furthermore, adverse local 
tissue reactions and pseudotumor formation have been 
reported in ceramic-on-metal arthroplasties, which suggests 
that these complications are not unique to conventional metal-
on-metal implants [20]. Walter et al. pointed out that 
impingement, edge loading, third-body particles, and loss of 
lubrication can also contribute to implant failure, all leading to 
abnormal wear patterns [21].

Chang et al defined three grades of metallosis: Grade 1, mild 
black spotting; Grade 2, geographically distributed black 
staining of the soft tissues; Grade 3, extensive black staining 
involving soft tissues and bone [16]. The diffuse but 
geographical ly  di str i buted pigmentat ion obser ved 
intraoperatively in the present case was consistent with Grade 2 
metallosis.

The clinical presentation of metallosis is variable and may 
include pain, limp, restricted movement, limb shortening, 
instability, or progressive loss of function. Reported 
radiographic findings include eccentric positioning or 
migrat ion of  the femoral  head,  polyethy lene wear, 
periprosthetic osteolysis, component loosening, the cloud sign, 
and the bubble sign [10,24,25]. In the present case, proximal 
and medial migration of the femoral head with acetabular 
osteolysis strongly suggested catastrophic liner and acetabular 
component failure before surgery.

Macrophage activation due to metal debris stimulates the 

release of inflammatory cytokines that induce histiocytosis, 
fibrosis, osteolysis, soft-tissue necrosis and aseptic loosening 
[1,22]. Our patient did not have any systemic manifestations, 
but high levels of circulating metal ions have been associated 
with neurological, cardiovascular, endocrine and other 
systemic complications. Pesce et al. reported a case of vanadium 
metallosis following ceramic-on-ceramic THA, highlighting 
the importance of considering systemic toxicity in patients with 
prolonged exposure to metallic debris [23].

In this case, at revision the acetabular cup was eroded with the 
femoral head having penetrated the polyethylene liner, leading 
to direct metal-on-metal contact and extensive deposition of 
metallic debris. The femoral stem and trunnion were well fixed 
and there was no macroscopic damage, allowing stem retention. 
The management included extensive excision of metallosis 
affected tissue, removal of the failed acetabular components, 
microbiological and histopathological evaluation and 
acetabular revision. Histopathological analysis showed 
pigment-laden histiocytes and foreign-body giant cells, while 
tissue cultures showed no growth, confirming the diagnosis of 
metallosis.

This case also shows that metallosis can occur in a standard 
metal-on-polyethylene THA after catastrophic failure of the 
polyethylene liner and acetabular shell. Suspicion for advanced 
bearing-surface wear and possible metallosis should be raised 
by eccentric migration of the femoral head and progressive 
osteolysis. Critical for preventing progressive destruction of 
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Figure 5: Hematoxylin and eosin-stained histology image showing the 
presence of grey-black pigment in synovial epithelium and giant cells.

Figure 6: Hematoxylin and eosin-stained histology image showing the 
presence of grey-black pigment in histiocytes and giant cells.
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soft tissue, bone loss, and technically difficult reconstruction 
are early recognition, exclusion of infection, timely revision 
surgery, and thorough debridement.

Conclusion
In the preoperative evaluation of a painful total hip arthroplasty, 
metallosis is often a diagnosis of exclusion. After more common 
causes such as periprosthetic joint infection, instability, and 
aseptic loosening have been ruled out. Early recognition, 

thorough debridement, and timely revision are essential to limit 
progressive soft-tissue destruction and bone loss.

Clinical Message

Metallosis must be kept in mind when dealing with cases which present 
with pain and limitation after total hip arthroplasty, negligence of which 
can be detrimental for the patient.
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