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ABSTRACT 
 
Background: Metallosis is a syndrome of metal-induced synovitis with infiltration and accumulation of metallic 
debris into the periprosthetic structures, including soft and bony tissues. The debris causes a chronic 
inflammatory reaction due to joint instability, pain, osteolysis, implant loosening, or implant failure. The 
absence of a specific sign or symptom that indicates metallosis causes difficulty to diagnose. 
 
Presentation of Case: A 35-year-old female, history of primary left total hip replacement since seven years 
ago after avascular necrosis of the femoral head, presented with an eight-month history of left hip pain and 
limited range of motion. Radiograph results showed that there is no evidence of periprosthetic fracture or 
infection. The patient underwent a left revision total hip replacement, which revealed extensive necrotic black 
metal debris throughout the joint space. 
 
Discussion: Effective treatment requires a revision of total hip replacement to remove metal debris, bone 
graft area osteolysis, and to address the mechanical failure. The greatest possible of metallic debris during 
debridement is vital to avoid further osteolysis and prevent more extensive damage. Excellent clinical result 
was evaluated by Harris’s hip score in 18 months postoperatively. 
 
Conclusion:This case is a rare example of chronic metallosis presenting seven years following total hip 
replacement. Revision total hip replacement is the consensus management choice to avoid further 
destruction of the bone and joint capsule that can occur with metal-induced inflammation. 
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Introductions 

Metallosis defined as aseptic fibrosis, local 
necrosis or loosening of a device secondary to 
metallic corrosion and release of wear debris.1 
Metallosis arises in the joint capsule, around the 
acetabular cup and the femoral stem.2 Metallosis 
is used to label infiltration metallic wear debris 
secondary to metal-on-metal wear into the bone, 
synovium, and periprosthetic soft tissues.3 Debris 
due to a chronic inflammatory response leading to 
joint instability, swelling, pain and may cause 
osteolysis, implant loosening, and eventually 
implant.4,5 

The rare incidence of metallosis usually 
causes diagnosis challenges, especially after a long 
time procedure.6 The prevalence of metallosis 
after THR is unidentified because of the minimal 
number of literature, generally showing chronic 
symptoms between 5 to 10 years out from the 
primary procedure.1 Low clinical doubt because of 
the absence of specific sign or symptom indicates 
metallosis, which can be suspected only after 
careful history appraisal.4,7 

Radiographs evaluation, blood 
examination, and joint aspiration performed to 
rule out aseptic loosening, implant failure, trauma, 
and most importantly, infection.4 Furthermore, 
serological tests and arthrocentesis are essential 
to rule out an infectious etiology.8 As such, in the 
presence of radiographic signs of metallosis and a 
lack of infectious markers, a diagnosis of 
metallosis can be made with relative accuracy.8 
We describe a case report of metallosis in a 33-
year-old patient and detail the diagnostic, proper 
treatment, postoperative protocols, and follow-up 
evaluation after 1-year revision surgery. 

There are still few journals that have not 
discussed metallosis even though the number of 
cases undergoing THR surgery is increasing. So 
that this research can be a pioneer and make other 
orthopedics consent to the occurrence of 
metallosis. 

Presentation of Case 

In this case report, The subject is 
consented for report and publication and the 
subject has signed the informed consent. A 33-
year-old female presented with an inability to walk 

along with severe persistent pain around the left 
hip region and "click" audible crepitus for eight 
months. The patient had a history of primary left 
THR had performed seven years ago to treat 
avascular necrosis of the left femoral head 
because of a left neck femoral fracture before. The 
patient reported severe pain with weight-bearing, 
took the analgetic medication as needed, and used 
a cane for ambulation. She denied any 
constitutional symptoms indicative of infection. 
There were slight joint line tenderness groin 
region, palpable crepitus, and grinding when 
ranging the hip. The patient had passive flexion hip 
range of motion from 0 degrees to 100 degrees on 
physical exam, and also suffered pain while 
internal, external rotation, abduction and 
adduction testing.  

Hip radiographs revealed amorphous 
densities in the anterosuperior capsule and the 
posteromedial consistent with the "cloud sign" 
and curved radio densities around the acetabular 
cup and femoral stem, consistent with the "bubble 
sign." There was osteolysis with the loosening of 
both the acetabular and femoral components 
(figure 1A). Blood work was obtained, with CRP 
and ESR levels within the normal range. Given the 
severe pain, signs of osteolysis and unstable 
implant, the recommendation was made for the 
patient to undergo revision THR.  

 

 
Figure 1: A) Pelvic radiograph before revision surgery showing 
osteolysis and amorphous density around the implant. B) Pelvic 

radiograph after revision surgery showing acetabular and femoral 
implant stable and fixed. C) Pelvic radiograph after 1-year follow-

up showing acetabular component a little shear. 
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Unexpected findings during the operation 
were extensive necrotic black material overlying 
the entire hip joint after arthrotomy (figure 2A). A 
complete synovectomy was performed at the 
anterosuperior, posteromedial around acetabular, 
and femoral component regions to remove 
metallic debris. The acetabular polyethylene liner 
was severely worn, and the screw of acetabular 
metal had broken (figure 2B). After component 
removal, there was evidence of severe osteolysis 
of the inner acetabulum and extensive metal 
debris (figure 2C). After irrigation and 
debridement, most of the metal debris was 
removed, the acetabulum bony surface showed 
destruction (figure 3A). It was considered 
reconstruction bone loss using augmentation of 
femoral head allograft and restore the 
acetabulum's anatomical joint line by reamed it 
(figure 3B). The revision implants included long 
press-fit fitting stems in the acetabulum and femur 
cementless (figure 3C). 

 

 
Figure 2: A) Metallic debris material after capsulotomy. B) Black 

necrotic metallic debris at acetabular component. C) Macroscopic 
appearance of the tissue excised 

 

 
 
 
 

 
Figure 3: A) Osteolysis of acetabulum B) Reconstruction acetabular 

using augmentation femoral head allograft. C) Placement of the 
acetabular and femoral component. 

 
The patient was allowed to be non-weight 

bearing using two crutches until 6-8 weeks. She 
was able to ambulate, perform quadriceps muscle 
strengthening and range of motion exercises with 
physical therapy, and was discharged on the third 
day postoperative. At eight weeks follow-ups, her 
incision was healed, she was ambulating good 
weight-bearing with an assistance device two 
crutches, and her range of motion was 0-110 
degrees. After 1-year follow-up, the patient was 
able to ambulate without any device, the patient 
walked with a limp but no discrepancy, able to 
puts on shoes and socks with ease, railing climbing 
up the stairs without using the railing, comfortably 
sitting on the ordinary chair for one hour, no 
limitation walked distance but felt slight pain 
occasionally with no compromise inactivity. 
Patients could use a transportation bus and ride a 
motorcycle, patients able to rise from a squatting 
position without holding a device and normal 
activities sexual intercourse. Patients can feel fully 
flexion of the hip 140 degrees, abduction 20 
degrees, adduction 10 degrees, and external 
rotations 15 degrees (figure 4). Pelvic radiograph 
performed after revision surgery and 1-year follow 
up an expected position with no evidence of 
hardware failure or loosening (figure 1BC). She 
reported that she was satisfied with her 
prosthesis. 
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Figure 4: Clinical picture of a patient after 1 year 

 follow up 
 

Table 1: Evaluation of Harris Hip Score (HSS) after 
6 months, 12 months, and 18 months follow up 
 

 
The patients were clinical evaluated using the 
Harris Hip Score at 6, 12, and 18 months 
postoperatively. HSS score is divided into 4 
assessments, namely pain, mobility and walking, 
joint movement, and absence of deformity. The 
HSS interpretation is the more, the score the 
better the results. In the 6th month, the HSS score 
was obtained 85. HSS scores were better at 
months 12th (92) and 18th (93) (Table 1). 
 

Discussion 

Metallosis, a chronic infiltration of metallic 
wear debris reactively is a pathologic 
phenomenon that can occur as a rare complication 
of failed arthroplasties due to articulation and 
wear of nonbearing surfaces.1 Chang et al., 

reported the total incidence of metallosis as an 
outcome of THR failures was approximately 5.3%, 
is a type of scrape that is prevalent in patients with 
unsuccessful metal-on-metal implants, where 
both the metallic femoral and acetabular 
components are primary bearing surfaces.2,9 
Osteolysis of the periprosthetic osseous matter is 
also a common phenomenon that can occur due 
to severe metallosis.9 There are still few journals 
that have not discussed metallosis even though 
the number of cases undergoing THR surgery is 
increasing. so the number of unexpected 
metallosis will also increase. We hope this 
research can be a pioneer and make other 
orthopedics consent to the occurrence of 
metallosis. 
 The rare incidence of metallosis usually 
causes diagnosis challenges, especially after a 
long-time operation. In this case report, we 
describe a patient with discomfort symptoms, 
"click" audible sound when the patient was 
walking, and limited range of motion of the hip.6 
Metallosis is a gradually evolving process that 
takes months to develop and present clinically.10 
Low clinical thought may be no specific sign or 
symptom that indicates metallosis, which can be 
suspected only after a careful review of history.7 
Metallosis usually poses a diagnostic that can be 
challenging, and, on most occasions, even experts 
in the field tend to misdiagnose it.11 Any audible 
sounds can represent a significant complication.10 
Other less specific symptoms include a limited 
range of motion and hip pain. It is critical to 
differentiate metallosis from infection.8 
 Metallosis can be supposed preoperatively 
with radiographic signs such as the "cloud sign,” 
"bubble sign," and the "metal-line signs".3,4 
Additionally, bubbly appearing radio densities 
representing metal deposition outlining the 
synovium are known as the "bubble" sign.4,8 The 
"cloud" sign is the most commonly cited 
radiographic indication of possible metallosis and 
is interpreted as amorphous, fluffy densities in 
periprosthetic soft tissues, most commonly found 
posterior to the hip implant.8 Finally, the "metal-
line" sign represent a reedy linear radiodense line 
that outlines part of the joint capsule and is 
relatively specific for metal-induced synovitis.8 

 Pain Mobility and 
Walking 

Joint 
Movement 

Absence of 
Deformity 

Total 

6 months 39 38 4 4 85 
12 months 42 42 4 4 92 
18 months 42 43 4 4 93 
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Evidence of these signs on imaging should prompt 
a close assessment for metallosis.8 Serology and 
arthrocentesis are equally essential to rule out 
infectious etiology.8 At the same time, the 
persistent elevation of ESR, with abnormal levels 
defined as > 30 mm/hr three months to one year 
after THR, is often indicative of infection 
(specificity of 87%).8 As such, in the presence of 
radiographic signs of metallosis and absence of 
infectious markers, a diagnosis of metallosis can 
be made with relative accuracy.8 
 Successful treatment involves surgical 
revision with the suitable replacement of the 
prosthesis components, complete surgical 
debridement of osteolytic lesions, irrigation, 
synovectomy, and bone grafting through allograft 
chips.4,8 Complete removals of all metal debris is 
challenging and may result in extensive tissue 
damage.6 
 Chang et al., reported 31 patients noted at 
revision surgery hip joint metallosis, acetabular 
and femoral component revision for metallosis has 
satisfactorily established good outcomes at 
intermediate-term follow-up, with no evidence of 
osteolysis or cup relocation.2 At a mean follow-up 
of 5.6 years, none of the revised hips 
demonstrated radiolucent lines, acetabular cup 
migration, osteolysis, or necessary alteration in 
inclination1. Replacement of the polyethylene 
liner, debridement of osteolytic lesions, and 
augments bone grafting with allograft chips are 
adequate the first five years after revision surgery 
if the implant was not loose at revision.2 If the 
implant is well fixed, leaving metalogic tissue 
appears not to affect the long-term revision 
surgery results for metallosis.2,4   
 Clinical evaluation of this patient was 
succesfull based of HHS. This patient got HSS 83 in 
6 months, 92 in 12 months, and 93 in 18 months. 
This research use HSS due to easy to use by 
patient, most widely used hip scoring system in 
the literature, and excellent arrangement amid 
patient self-report and physican assessment of 
pain and function founded on items in the HHS. 12 
Excellent clinical result was evaluated by Harris’s 
hip score in 18 months postoperatively. 
 
 

Conclusion 

Metallosis after THR is an uncommon 
complication that can lead to significant functional 
impairment. The orthopedic surgeons should be 
aware of the pertinent clinical and radiographic 
signs and be prepared to perform extensive 
revision surgery to restore joint function. Routine 
follow-up is ideal, and earlier detection of 
orthopedic surgeon’s conditions is essential, as 
earlier limited surgical intervention can prevent 
the development of severe osteolysis and gross 
implant loosening, necessitating more complex 
revision. 

 
Consent of Patient 

The patients have agreed to be documented and 
participated in this study 
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