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Introduction

Severe Periprosthetic Metallosis and Polyethylene 
Liner Failure Complicating Total Hip Replacement: 
The Cloud Sign 

Amir Paydar, B.S., Felix S. Chew, M.D., Paul A. Manner, M.D.

We present a case of an 85-year-old woman with extensive metallosis of the left hip joint secondary 
to prosthetic polyethelene liner dislocation and wear. Radiographs demonstrated amorphous cloudy 
radiodensities surrounding the prosthesis, a feature we have called the “cloud sign.” The presence of 
amorphous cloudy radiodensities as a radiographic sign of metallosis has not been previously described 
to our knowledge.

Metallosis is a rare complication of total hip replace-
ment failures. Pre-operative plain radiography is conven-
tionally used in symptomatic patients suspected to have 
implant malfunction and may seldom show other atypical 
underlying complications, such as metallosis.

Case Report

A moderately active 85-year-old woman initially pre-
sented to an outpatient clinic with complaints of joint pain 
in the left hip and thigh region. The patient had a history 
of undergoing bilateral total hip replacement (THR) ap-
proximately 14 years prior to presentation. At that time, 
two Harris-Galante II (Zimmer, Warsaw, IN) prostheses, 
each consisting of a cementless acetabular head with a 
standard Longevity cross-linked high-density polyethyl-
ene liner and an Orthomet titanium-based alloy femoral 
stem, were implanted bilaterally. The trabecular acetabular 
component was hinged with two bone screws each measur-
ing 40mm in length. After 14 years of doing well with the 
THR, she started to develop increasing and persistent left 
hip pain and subsequent disuse over the span of several 
months. She also complained of a grating sensation with 
pain and has had difficulty with activities of daily living. 
She denied any significant accident or history of trauma. 
Physical examination demonstrated a slightly shorter left 
leg, minimally antalgic gait pattern, and unrestricted range 
of motion of the left hip joint with negligible pain. Radio-
graphs of the pelvis obtained at the initial visit showed no 
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of the periprosthetic osseous matter is also a common 
phenomenon that can occur as a result of severe metallosis 
[1, 3-5].

Hip joint metallosis occurs in the setting of failed THRs 
due to chronic metal to metal abrasion of the femoral 
stem component and the acetabular shell [1, 4, 6,-12]. In 
a study by Chang et al., the overall incidence of metallosis 
as a result of THR failures was approximately 5.3% [1]. 
This type of abrasion is prevalent in patients with failed 
metal-on-metal implants, where both the metallic femoral 
and acetabular components are primary bearing surfaces 
[3,13]. It can also occur in THRs that are constructed with 
acetabular polyethylene liners. If there has been previous 
eccentric displacement, fracture, or linear full-thickness 
wear of the polyethylene liner, the titanium femoral stem 
can easily impinge the underlying acetabular non-artic-
ulating, metallic surface and, thereby, generate metallic 
particulate debris in the joint capsule [1, 5, 10, 11].

Figure 1. 85-year-old female with metallosis of left total hip 
replacement. Anterior and posterior projections of a bone 
scintigraphy study using 30mCi IV technetium-99m-labeled 
methylene diphosphonate (Tc-MDP) in the 15-minute blood 
pooling and 3.0-hour delay phases were obtained. This scan 
demonstrates presence of bilateral THRs with significant 
increased uptake of Tc-MDP in the periprosthetic bony and 
soft tissues of the left hip joint in the blood pooling phase 
(arrows). Delayed phase scans also show mild Tc-MDP uptake 
in the left hip joint soft tissues (arrowheads). No abnormali-
ties are visualized in the region of the right hip joint.

gross anatomical abnormalities. Subsequently, a bone scin-
tigraphy study showed increased radiotracer uptake in the 
left hip periarticular region, suggesting active hyperemia 
and chronic inflammatory change, which were considered 
non-specific findings (Fig. 1).

The patient opted for medical management at the time 
but, because of no significant improvement, was re-evalu-
ated 6 months later. This time, pelvic radiographs showed 
eccentric position of the prosthetic femoral head within 
an otherwise intact left THR acetabular component (Fig. 
2). The rapidity of this change suggested displacement or 
other catastrophic failure of the polyethylene liner rather 
than simply mechanical wear. This complication prompted 
immediate surgical management. During THR revision 
surgery, an anteriorly disengaged acetabular polyethyl-
ene liner with obvious full-thickness wear and resultant 
scuffing of the femoral head was noted. Also, remarkably 
abundant titanium metallosis extending throughout the 
entire joint with a large extension into both the iliop-
soas and trochanteric bursa was observed. An extremely 
large amount of inflammatory tissue and metallosis was 
removed and a complete synovectomy with removal of 
bursae was carried out intra-operatively. The acetabular 
socket was also exchanged with retention of the femoral 
component. Post-operative pelvic radiographs demonstrat-
ed a well-positioned, well-fixed left THR with no signs of 
residual metallosis (Fig. 3).

At a follow-up visit four months later, the patient 
claimed to be doing very well without any specific com-
plaints about her revised left hip implant. She stated that 
she walked 4 to 5 miles per day and noticed improvement 
while working with physical therapy. The left leg had 
reached its original length and the only abnormal findings 
on physical examination included a slightly stiff-legged 
gait and a slightly diminished range of motion. 

Discussion

Metallosis is a clinical term used to define chronic 
infiltration of metallic wear debris with reactive, chronic 
inflammatory change within the periprosthetic bony and 
soft tissues [1]. This pathologic phenomenon can hap-
pen as a rare complication of failed arthroplasties due to 
articulation and wear of nonbearing surfaces. Copious 
accumulation of metallic particulate debris and generation 
of foreign body granulomas can permeate beyond the joint 
capsule into the surrounding soft tissues. Pelvic lymph 
nodes draining these areas may also become involved by 
undergoing reactive histiocytic change [2]. Osteolysis 
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used in symptomatic patients suspected to have implant 
malfunction and may seldom show other atypical underly-
ing complications, such as liner dislocation and metallosis. 
One of the major findings in the radiographic study of this 
patient included the eccentric positioning of the femoral 
stem in the acetabular cup in the left hip implant (Fig. 
2A). Asymmetric alignment of the prosthetic femoral head 
within the acetabular cup on radiography is indicative 
of a complication involving the polyethylene liner, often 
excessive mechanical wear, but occasionally catastrophic 
displacement or fracture [5]. In such cases, where the poly-
ethylene liner is anatomically dissociated, immobilization 
and careful monitoring is warranted for the patient and 
revision surgery should be performed urgently [1, 10].

Radiographs of our patient’s left hip also demonstrated 
the presence of the bubble sign, as described by Su et al 
(Fig. 2B-C) [4]. These bubble-like hyperdensities repre-
sent deposited metallic debris outlining the joint space. 
Other abnormal amorphous cloudy radiodensities in the 
periprosthetic region are also visualized in this study, a 
feature we have called the “cloud sign.” These radiographic 
signs both indicate the presence of extreme metallosis in 

Figure 2A. AP Radiograph of the pelvis shows eccentric position of femoral head 
within acetabular cup of left total hip replacement. The bubble sign (arrows) 
and cloud sign (arrowheads) are present in the periprosthetic region of the left 
hip joint. The right total hip replacement is intact, with incidental heterotopic 
ossification.

The first (I) and second (II) generation cementless 
Harris-Galante implants, which are constructed with 
acetabular polyethylene liners, are especially prone to 
these complications [1, 10]. First introduced in 1984, the 
Harris-Galante cup design is particularly susceptible to 
liner disengagement and wear because of an inadequate 
modular acetabular locking mechanism [10]. Our patient 
was also subject to this defect and presented with both ec-
centric dissociation and chronic wear of the polyethylene 
liner of her left Harris-Galante II prosthesis, resulting in 
severe wide-spread metallosis over time. According to the 
intra-operative grading system used for qualitative mea-
surement of the gross extent of metallosis, as established 
by Chang et al., we classified this patient as having severe 
metallosis (Grade III) [1]. In this grading system, mild 
metallosis (Grade I) is characterized by black spotting in 
the soft tissues as observed at surgery, moderate metallosis 
(Grade II) is characterized by geographically patterned 
black stain in the soft tissues, and severe metallosis (Grade 
III) is characterized by black staining throughout both soft 
tissues and bone [1].

Pre-operative radiography of THRs is conventionally 
the joint space and are consistent with 
the grade III classification of metallosis 
in this patient. Importantly, these signs 
are not detected in the post-revision ra-
diograph (Fig. 3). This finding suggests 
that no residual metallosis remained in 
the joint capsule and the periarticular 
tissues after surgical debridement.

Former studies using energy-disper-
sive x-ray analysis (EDXA) have shown 
that the metal particles deposited in 
the setting of Harris-Galante prosthesis 
failure are solely composed of titanium 
[1]. However, such metallic debris can 
be intermixed with the eroded micro-
scopic polyethylene particles deposited 
in the periarticular area overtime [1, 
14]. Individual polyethylene particles 
cannot be independently distinguished 
on radiographs, but their interaction 
with metallic particulate matter can 
influence the tissue response that is 
visualized radiographically. When 
polyethylene particles are intermixed 
with metallic debris, they can syner-
gize the inflammatory, granulomatous 
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Figure 2C. Frog-lateral radiograph of the right hip shows 
eccentric position of the femoral head within the acetabular 
cup. The bubble sign (arrows) and cloud sign (arrowheads) 
are present in the periprosthetic region of the left hip joint.

Figure 2B. AP radiograph of the right hip shows eccentric 
position of the femoral head within the acetabular cup. The 
bubble sign (arrows) and cloud sign (arrowheads) are pres-
ent in the periprosthetic region of the left hip joint.

response in the periprosthetic soft tissues [1]. So, aggrega-
tion of polyethylene wear particles along with titanium 
debris, which most likely also occurred in our patient, may 
contribute to the formation of the bubble sign and the 
cloud sign.

Macroscopic metal particles were not observed radio-
graphically in this study. However, metallosis can present 
with shedding of gross metallic particulate matter that can 
be detected radiographically as hyperdense fragments in 
the peri-articular soft tissues [1]. Macroscopic metal frag-
ments may even be seen more frequently on radiographs 
than the bubble sign in some cases of Harris-Galante 
implant failures [1].

Osteolysis is another major radiographic manifestation 
of THR metallosis [1,3-5]. According to our findings, no 
metallosis-induced osteolysis is evident in the periprosthet-
ic bony structures of our patient’s left hip. However, pres-
ence of secondary osteolysis cannot be completely ruled 

out based on radiographic analysis alone. It is possible 
that the presence of indiscriminate radiopacities due to 
metallosis may mask any underlying osteolysis in the same 
superimposed plane on the radiograph [15]. Likewise, 
polyethylene debris infiltration into the periprosthetic 
bony tissues, in the absence of metallosis, can indepen-
dently induce pure osteolysis [15]. It may also be difficult 
to distinguish other unrelated causes of decreased cortical 
bone density, such as disuse osteopenia, from metallosis-
induced osteolysis solely based on radiography. Therefore, 
radiography may not have the best diagnostic sensitivity 
and specificity for the detection of osteolysis in the setting 
of metallosis.

Previous investigations by Chang et al. have shown that 
in 54.8% of 31 cases of hip metallosis studied, neither 
the bubble sign nor macroscopic metal particulate mat-
ter could be identified on pre-operative radiographs [1]. 
Therefore, although these radiographic signs are specific for 
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presence of metallosis, they are not sensitive. Also, eccen-
tric displacement, fracture, or scuffing due to chronic wear 
of the acetabular polyethylene liner do not always accom-
pany the presence of metallosis or may not be displayed 
radiographically. Moreover, as described above, other 
concomitant phenomena, such as masking by metallosis, 
polyethylene particle infiltration, or disuse osteopenia can 
affect the interpretation of metallosis-induced osteolysis by 
radiography, thereby affecting its diagnostic accuracy. In 
this case study, the radiographs obtained at initial presenta-
tion did not show any radiographic sign of metallosis or 
anatomical defect of the acetabular cup, although poly-
ethylene liner wear or metallosis may have already been 
in progress. Osteolysis was also never detected on any 
pre-operative radiographic studies. Accordingly, radiolo-

Figure 3. Frontal radiograph of the pelvis obtained after revi-
sion THR of the left hip joint demonstrates a well-positioned 
new implant. The femoral stem of the left prosthesis is now 
symmetrically fixed with anatomic alignment of the polyeth-
ylene liner within the medullary space of a new acetabular 
cup. No sign of residual metallosis is suggested.

gists and orthopaedic surgeons should not fully depend 
on the presence of these findings on radiographs in order 
to suspect polyethylene liner malfunction or metallosis. 
Regardless of the presence of radiographic signs found on 
radiographs (liner dissociation, bubble sign, macroscopic 
metal particles, cloud sign, secondary osteolysis), the pos-
sibility of metallosis should be highly considered if clinical 
suspicion arises. A role for other imaging studies, such as 
bone scintigraphy, CT, and MRI should be considered in 
the pre-operative diagnosis of metallosis as a complication 
of THR failure [16-17]. 
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