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Introduction

Humeral hemiarthroplasty is commonly indicated for proxi-
mal humerus fracture, humeral avascular necrosis, and
humeral osteochondral deformity.1–3 Common complica-
tions include progressive wear and osteoarthritis of the
native scapular glenoid over time. Other well-known com-
plications include humeral loosening, subsidence, stress
shielding, and abnormal tilt.1,2,4–6

Adverse reaction to metal debris (ARMD) is another
potential complication of joint arthroplasty, although rarely
described at the shoulder. Arthroplasty-related pseudotu-
mor, a known sequela of ARMD defined as a solid or cystic
nonneoplastic and noninfectious inflammatory mass, is
commonly encountered at the hip.7–9 In this article, we

present a rare case of arthroplasty-related pseudotumor
presenting at the scapula.

Case Report

A71-year-oldmale patient with sickle cell disease and a right
shoulder hemiarthroplasty more than 10 years presented to
the orthopaedic clinic complaining of severe right shoulder
pain and limited range of motion. He also reported a history
of periprosthetic right humerus fracture treated by surgery
7 years ago and a right shoulder infection treated by anti-
biotics 5 years ago. Physical examination was precluded
since the visit occurred via telemedicine, in compliance
with the institution’s policies that prohibited routine in-
person outpatient clinic visits during the coronavirus
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Abstract Arthroplasty-related pseudotumors are nonneoplastic and noninfectious inflammatory
masses that are typically associated with adverse reaction to metal debris. Pseudotu-
mors most commonly occur in the setting of metal-on-metal joint replacements at the
hip. However, the presentation of pseudotumor at the shoulder is exceedingly rare. In
this article, we reported a case of arthroplasty-related pseudotumor of the scapula.
Clinical history, radiologic signs, and tissue analysis are described. Knowledge of this
rare diagnosis will support clinical decision making for teams of radiologists, pathol-
ogists, oncologists, and orthopaedic surgeons who provide care for patients presenting
with suspicious shoulder masses.
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disease-2019 pandemic. His laboratory values showed a
slightly elevated white blood cell count of 11.6�103/µL
(reference range: 4.0–10.0�103/µL) with a slightly low
lymphocyte count of 18.8% (reference range: 22.0–44.0%)
and a slightly high monocyte count of 9.1% (reference range:
0.0–9.0%); a slightly elevated C-reactive protein level of 3.6
mg/dL (reference range: 0.0–1.0mg/dL); and a slightly ele-
vated erythrocyte sedimentation rate of 30mm/hr (reference
range: 0–25mm/h). Serum metal ion levels were not avail-
able. A fluoroscopy-guided right shoulder glenohumeral
joint aspiration yielded no fluid, consistent with a dry tap.

Right shoulder radiographs showed a right hemiarthro-
plasty and a healed right proximal humerus periprosthetic
fracture status post open reduction and internal fixation
with a double-plating compression technique. Despite the
internal fixation, the fracture had delayed healing so a direct
current electrical bone stimulator was implanted subcuta-
neously and ultimately bony unionwas obtained (►Fig. 1). In
comparison with a radiograph obtained 5 years earlier,
increasing periprosthetic lucency was seen to replace the
greater tuberosity of the proximal humerus, consistent with
worsening particle disease and loosening over time. Addi-

tionally, increasing wear and lucencywere seen to develop at
the scapular glenoid fossa and neck over time. A new right
shoulder computed tomography (CT) showed a large lytic
mass centered in the scapular glenoid body and neck, mea-
suring 6.5�6.2�5.8 cm in maximum dimensions (►Fig. 2).
A percutaneous CT-guided biopsy of the scapular mass was
performed due to concern for malignancy. Cytologic and
histologic analysis demonstrated no evidence of malignant
cells. Aerobic bacterial, anaerobic bacterial, acid-fast bacil-
lus, and fungus cultures were negative. No acid-fast bacilli
were seen on smear. The tissue samples showed acellular
foreign body material and a background of debris with
spindled fibroblasts, fibrin, few histiocytes, and rare multi-
nucleated giant cells (►Figs. 3 and 4). The tissue samples
were consistent with a foreign body reaction, with no evi-
dence of malignancy or infection, consistent with a final
diagnosis of arthroplasty-related pseudotumor of the scap-
ula. Treatment options, including operative versus nonoper-
ative, were discussed with patient. Since there were
significant underlying comorbidities, including sickle cell
anemia that had resulted in multiple hospitalizations for
vaso-occlusive crises, he was felt to be a high-risk candidate

Fig. 1 Anteroposterior radiographs (A) at presentation and (B) 5 years earlier showing long-standing modular humeral hemiarthroplasty with
standard-length stem in place with an adjacent old healed humeral shaft fracture status post-treatment with metallic double-plating and
compression technique and direct current electoral bone stimulator placement. Worsening osteolysis at humeral greater tuberosity (long
arrow) and scapular glenoid (short arrows) appears over time.

Fig. 2 Unenhanced (A) and enhanced (B) axial computed tomography images showing a large lytic ovoid mass centered in the scapular neck and
body (short arrows), lacking internal enhancement and with periprosthetic osteolysis along the humeral prosthesis stem (long arrow).
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for surgery. Furthermore, since the result of any surgical
intervention in terms of improved function and especially
pain relief would be unpredictable, the patient elected for
nonoperative management.

Discussion

Arthroplasty-related pseudotumor is common at the hip, but
we are unaware of any prior case mimicking the radiologic
appearance of a malignant bone tumor at the scapula. Particle
disease is a foreign body inflammatory reaction precipitated
by microscopic particles of polyethylene, metal, or ceramic in
the setting of arthroplasty.10–12 ARMD is a subset of particle
disease, often clinically presenting as metallosis or pseudotu-

mor. Most case reports about ARMD at the shoulder are based
on clinical descriptions of intraoperative metallosis.13–21

Our patient presentedwith a large pseudotumor centered
in the scapula that simulated the CT appearance of a malig-
nant bone tumor, a radiologic finding not previously
reported in the literature. The emphasis of previously pub-
lished cases of ARMD in the setting of shoulder arthroplasty
has focused on reporting the features of metallosis that
clinically feature dark metallic staining, macroscopic debris,
and visible signs of hardware failure in the intracapsular and
extracapsular tissues encountered at the time of sur-
gery.13,15,16,20,21 Prior reports have not described imaging
features of pseudotumor at the shoulder, but instead gener-
ally have described radiological signs of hardware fracture,

Fig. 3 Cytologic images (A) showing a rare multinucleated giant cell (red arrow), in a background of debris (Wright Giemsa Stain, 1000x
magnification), and (B) a segment of dense acellular foreign material, in a background of debris (Papanicolaou station, 1000x magnification).
There is no evidence of malignant cells identified in this sample.

Fig. 4 Histologic sections (A) showing a segment of fibrous tissue with spindled fibroblasts (red arrows) and few histiocytes (hematoxylin and
eosin [H&E] stain, 400x magnification) and (B) fibrin and acellular debris (H&E stain, 400x magnification). While the findings are nonspecific, they
are compatible with the final diagnosis of arthroplasty-related pseudotumor, taken together with the clinical and radiologic context.
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prosthesis mechanical wear, prosthesis malalignment, and
periprosthetic osteolysis and erosion.13,17–19

Particle disease was the underlying mechanism for pseu-
dotumor formation at the scapula in our case. The long-
standing presence of the humeral hemiarthroplasty, the
worsening radiologic signs of osteolysis at the adjacent
proximal humerus over time, and the tissue features of the
scapular mass biopsy all support this hypothesis. Since the
humeral hemiarthroplasty lacked a polyethylene or ceramic
component, the most likely source of microscopic particles
was from chronic wear and corrosion of the long-standing
metallic humeral hemiarthroplasty device. Microscopic me-
tallic particles migrating from the long-standing multiple
metallic plate and screw fixation devices at thehumeral shaft
alsomay have contributed to the underlying particle disease.

High debris wear and metal hypersensitivity are two
mechanisms of localized inflammatory adverse tissue reac-
tion associated with pseudotumor formation. Macrophages
and lymphocytes are both present in most cases. Patients
with high wear debris more often show predomination of
macrophages that phagocytose debris, while larger aggre-
gates of lymphocytes are often present in cases of metal
hypersensitivity.7–9Other encountered histologic findings of
pseudotumor include fibrin deposition, necrosis, fibrosis,
granulation tissue, metallic debris, pigmented histiocytes,
and giant cell formation.8,14,15 Several of these histologic
findings are present in the current case. Macrophages and
giant cells may contain numerous dark particles of debris on
histologic inspection, although not evident in this case.14

Elevated serum metal ion levels have been linked to
arthroplasty-related pseudotumors, most commonly in as-
sociation with hip prostheses.7 However, the application of
metal ion levels for clinical decisionmaking is nonuniform in
clinical practice.7 Given the rarity of pseudotumor at the
shoulder, a serum metal ion level was not performed in this
case, and final diagnosis was based on radiologic-pathologic
correlation of the imaging, histologic, and cytologic findings.

We present a rare case describing the radiologic presen-
tation of arthroplasty-related pseudotumor mimicking a
malignant bone tumor at the scapula. Recognition of this
rare presentation of ARMD will help guide teams of radiol-
ogists, pathologists, oncologists, and orthopaedic surgeons
in clinical decision making for patients with bone masses in
the setting of shoulder arthroplasty.
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