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Introduction

The formation of destructive pseudotumors is a well-
documented, albeit rare, complication of total hip 
arthroplasties (THA) (1). Although most commonly associated 
with metal-on-metal (MoM) bearings, case reports of 
pseudotumors have been published on metal-on-polyethylene 
(MoP) and metal-on-ceramic (MoC) bearings (2-6). 

These pseudotumors are non-infectious and non-
neoplastic adverse soft tissue reactions with osteolysis 
surrounding THA implants .  They may appear as 
periprosthetic granulomatous masses or destructive 

acetabular lesions. Though they are non-neoplastic, these 
lesions tend to be progressive and, if left untreated, could 
result in extensive periprosthetic bony destruction. Since 
pseudotumors exist on a spectrum from soft tissue mass 
to extensive bony destruction, the treatment can vary 
significantly, with the need for complex revision implants to 
address the resultant pelvic deficiency.

We herein present a case of massive pseudotumor 
formation of unknown etiology with extensive progression 
and pelvic destruction 35 years following a primary 
cemented MoP THA that was managed with palliative 
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intralesional debulking and removal of hardware without 
reconstruction. The following case is presented in accordance 
with the CARE reporting checklist (available at https://aoj.
amegroups.com/article/view/10.21037/aoj-22-3/rc).

Case presentation 

Ethics statement

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). A discussion was had with 
the patient and her family regarding the data shared in the 
case report and informed consent was obtained.

Clinical presentation

A wheelchair bound 86-year-old woman presented 
to the emergency room in May of 2018 with acutely 
worsening pain following a 10-year history of progressive 
left hip pain, enlarging pelvic mass, and shortening of 
her left lower extremity. She had a history of a primary 
left THA in 1983 at an outside hospital. Based on the 
radiographs and operative findings, the implants used 
were a cemented Protek monoblock femoral component 
(Sulzer Orthopaedics, Switzerland) with a cemented 
polyethylene cup. She reported significant, progressive pain 
and dysfunction and was unable to ambulate or sit upright 
at the time of presentation. Her past medical history was 
significant for a pacemaker and aortic valve replacement 
secondary to aortic stenosis and rectal cancer treated with 
radiation therapy to the pelvic region 8 years ago. 

Physical examination

On examination, there was a large, well circumscribed, 
fixed mass in the left pelvic and upper thigh region, which 
was firm and tender. It extended from the mid-thigh up 
into the lower abdomen. There was no neurovascular 
compromise. The patient was unable to ambulate or sit 
comfortably in a wheelchair due to mass effect. General 
examination was otherwise unremarkable. Laboratory 
investigations were significant for a C-reactive protein 
(CRP) of 5.3 mg/dL (<1 mg/dL), white blood cell count 
of leukocytes 7,400/mm3 (3,500–12,000/mm3), and a 
hemoglobin of 7.8 g/dL (12.0–16.0 g/dL).

Imaging

Previous radiographs demonstrated a lytic process involving 
the left hemipelvis causing superior migration of both 
the femoral and acetabular implants in situ (Figure 1). A 
biopsy was performed eight years prior to presentation, 
which demonstrated scant fibrous tissue with histiocytes 
and fragments of tissue with features suggestive of a benign 
vascular lesion. There was no further work up at that time 
due to patient co-morbidities. Radiographs of the pelvis and 
femur at presentation demonstrated interval progression of 
the destructive lytic process of the left hemipelvis (Figure 1).  
Computed tomography (CT) scan demonstrated a 
destructive expansile bone lesion of the left hemipelvis 
measuring 17 cm × 23 cm × 34 cm, extending from the left 
mid abdomen into the left upper thigh (Figure 2). Although 
a metal artifact reduction sequence (MARS) magnetic 
resonance imaging (MRI) is the gold standard for assessing 
potential pseudotumors, the patient’s pacemaker was a 

Figure 1 Demonstrates the interval progression of the lytic lesion from 2010 (A) to 2018 (B).
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contraindication and MRI was not performed.
Ultrasound-guided core needle biopsy was non-

specific and demonstrated benign fibrin- containing tissue 
consistent with chronic hematoma formation. No evidence 
of malignant tissue was seen. Additionally, no polyethylene 
debris, metal particles and histiocytic reaction were noted in 
the tissue biopsy.

Management

Despite a non-diagnostic biopsy, the clinical history and 
radiographic findings led us to a presumptive diagnosis 

of pseudotumor secondary to particle wear. Given the 
significant bony destruction and the frailty of the patient, 
it was decided that joint reconstruction was not a viable 
option. The patient underwent removal of the arthroplasty 
implants and intralesional pseudotumor debulking as a 
palliative measure (Figure 3). She was placed in the lateral 
decubitus position and the joint was entered through the 
original lateral incision. The prosthesis and surrounding 
cement was removed first without incident. The acetabular 
cement mantle was frankly loose within the residual bone 
but the cup-cement interface was intact and there was 
significant wear of the polyethylene. The femoral cement 

Figure 2 Coronal cuts of a pelvic CT, utilizing bone window settings, demonstrates the extensive nature of the lesion. CT, computed 
tomography. F, feet; LA, left anterior; RP,  right posterior.

Figure 3 Intraoperative images of the implants removed (A) demonstrate significant polyethylene destruction but no evidence of metal wear. 
Intraoperative images (B) illustrate the extent of the lesion. 
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mantle was partially fragmented and the stem was removed 
easily but as the femoral component was monoblock no 
taper corrosion was possible and there was no evidence 
of other damage to the stem. A total of 3,500 grams of 
fragmented hemorrhagic tissue was removed intralesionally 
from the pseudotumor (Figure 4). Jackson-Pratt (JP) drains 
were placed and remained in situ until output had reduced 
to an acceptable level.

The final pathology was again non-specific and did not 
support the diagnosis of particle disease. Gross pathology 
examination demonstrated multiple fragments of friable 
hemorrhagic tissue measuring 56 cm in aggregate (Figure 4).  
The tissue has been extensively sampled and 40 sections 
were submitted for histologic examination. Microscopic 
sections showed tissue mostly composed of fibrin and blood 
with multiple foci of calcification and reactive papillary 

endothelial hyperplasia. These features can be seen in 
remote hematoma; however, hemosiderin pigment deposits 
were not detected. There was no evidence of particle debris 
or macrophages (Figure 5). 

At one year follow-up, the patient reported significant 
pain relief. At last follow-up she was able to ambulate safely 
with gait aids.  Her hemoglobin stabilized post-operatively 
and ongoing transfusions were not required. Follow-up 
radiographs showed no further progression of the lytic 
lesion (Figure 6).

Discussion

The current case presents the diagnostic dilemma of a 
large benign mass consistent with a pseudotumor on 
both imaging and intraoperative findings but histologic 
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Figure 4 Pseudotumor tissue. (A) Pseudotumor tissue after the debulking procedure. (B) Gross pathology findings showing friable dark-tan 
friable material. 
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Figure 5 Microscopic pathology sections showing fibrin (F) and hemorrhage (H) with foci of calcifications (dashed arrow) and vascular 
proliferation with reactive papillary endothelial hyperplasia lined by bland endothelial cells (solid arrow). (A) Hematoxylin and eosin (H&E) 
stain, ×200; (B) H&E stain, ×200.
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findings demonstrating chronic hematoma. It highlights the 
importance of close follow-up and early intervention when 
periprosthetic osteolysis is detected.

The most concerning differential diagnosis for the 
patient described in this case report was a radiation-induced 
sarcoma. The destructive nature of the lesion, the patient’s 
history of previous colorectal cancer, and subsequent 
radiation to the region put sarcoma on our differential 
diagnosis list. Recent registry data has demonstrated that 
rectal cancer survivors who undergo radiotherapy had a 
significantly increased risk of developing a sarcoma when 
compared to survivors who did not undergo radiotherapy (7). 
However, given the chronicity of the lesion and the lack of 
malignancy or any neoplastic process confirmed on the initial 
core biopsy, a diagnosis of radiation-induced sarcoma was 
lower on the list of possible diagnoses.  

Highest on our differential diagnosis was a pseudotumor; 
defined as a cystic lesion associated with a THA that is not 
infectious or neoplastic in nature. The term pseudotumor 
was coined to describe the adverse reaction to metal that 
a subset of patients have in response to MoM THAs (1). 
These pseudotumors are well documented and occur in 
response to high wear metal debris or in patients with metal 
hypersensitivities (3,8). Pseudotumors in MoM have been 
described as aseptic lymphocytic vasculitis-associated lesions 
and demonstrate reproducible findings on histopathology (3).  
Pseudotumors secondary to metal debris can also occur 
in non-MoM implants. Mao et al. published a case of 
pseudotumor formation with pathologic features consistent 

with metallosis in a MoP and concluded that significant 
metal wear at the head-neck taper caused metal debris and 
subsequent inflammation (9).

Polyethylene debris can also be a source of foreign body 
reactions leading to granulomatous based pseudotumors 
(4,10-12). There are several cases of pelvic masses and 
osteolysis associated with THAs secondary to polyethylene 
debris (13,14). The polyethylene debris is consumed by 
macrophages and inflammatory cells causing a foreign 
body-type reaction leading to cyst formation and osteolysis 
(12,15). Osteolysis secondary to the foreign body-type 
reaction can occur throughout the joint capsule and may 
even extend outside of the joint if a defect develops (5,16). 
The majority of these cases demonstrate giant cells, 
macrophages, eosinophils, and microscopic polyethylene 
debris.

There are case reports of chronic expanding hematomas 
in the setting of hip arthroplasty in the literature. Goddard 
et al. describe a case of an expanding hematoma after a 
revision hip arthroplasty for aseptic loosening (17). The 
few cases that have been published describe inciting events 
leading to hematoma formation including revision surgery, 
trauma and the use of anticoagulants (17-19). To our 
knowledge, our case is the first in the literature to present 
with findings consistent with both polyethylene wear and 
chronic hematoma formation. 

Our case presents an interesting diagnostic dilemma. 
The clinical presentation, intraoperative findings, and 
imaging are certainly consistent with pseudotumor 
formation and osteolysis secondary to foreign debris. There 
was significant wear of the polyethylene cup, however the 
typical histologic findings of polyethylene wear particle-
related histiocytic reaction were not seen. Our hypothesis is 
that the lytic process and pseudotumor was likely initiated 
by particle debris and subsequent pseudotumor given the 
significant polyethylene wear. The ensuing bone loss and 
subsequent instability could have certainly led to hematoma 
formation and further bony destruction which explains the 
histologic findings. A combination of polyethylene debris 
and pseudotumor followed by chronic hematoma formation 
and further bony destruction is the most likely etiology. 

This case highlights the importance of long-term follow-
up and early intervention when signs of periprosthetic 
osteolysis are seen. Radiographic signs of osteolysis were 
seen dating back 9 years prior to her presentation to 
hospital. Earlier workup and definitive surgical management 
would have allowed for more reconstructive surgical options 

Figure 6 Follow-up radiographs demonstrate a stable girdlestone 
procedure with no progression of the lytic lesion. R, right.
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that may have resulted in improved functional outcome for 
this patient.
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