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INTRODUCTION: Polyethylene (PE) wear debris after total hip arthroplasty (THA) may cause formation of
a soft tissue mass due to inflammatory reaction. To the best of our knowledge we report the first case
in whom the diagnosis was made after examination of the hip, pelvis and lumbar spine with detailed
radiological methods and the plain radiographs showed no signs of loosening of the THA.
PRESENTATION OF CASE: We report a 52 years-old woman who presented with a cyst causing sciatic
irritation in her gluteal region due to wear debris after THA. Magnetic resonance imaging (MRI) was
Arthroplasty useful in detecting the cyst. Resolution of the cyst occured after subtotal cystectomy and revision of the
Replacement acetabular components.
Hip DISCUSSION: Although plain radiographs can show signs of the underlying pathology; such as osteolysis,
loosening of the components and wear of the PE liner, they are unable to detect cystic lesions. Cystic
lesions may be an early sign of wear debris.
CONCLUSION: This case shows us that sciatic neuropathy with no evidence of nerve root impingement
on lumbar MRI in a patient with THA requires also examination of the hip and pelvis with detailed
radiological methods, such as MR, in addition to plain radiography. Removal of the source of debris via
revision surgery following subtotal cystectomy leads to the resolution of the remaining portion of the
cyst and also relief of the symptoms of sciatic nerve compression.

© 2013 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. All rights reserved.
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1. Introduction

Symptomatic soft tissue masses due to wear debris are a
rare complication after total hip arthroplasty (THA). Although
intrapelvic cystic lesions secondary to THA wear debris have been
well recognized there has been only one report including 3 patients
with cysts surrounding the sciatic nerve in the extrapelvic region
after THA in the English literature.!~'6 Revision of the cemented
arthroplasty was undertaken through a posterior approach and
cystic mass was found overlying the greater trochanter area coin-
cidentally. To the best of our knowledge we report the first case in
whom the diagnosis was made after examination of the hip, pelvis
and lumbar spine with detailed radiological methods whereas the
plain radiographs showed no signs of loosening of the THA.

* This is an open-access article distributed under the terms of the Creative Com-
mons Attribution-NonCommercial-No Derivative Works License, which permits
non-commercial use, distribution, and reproduction in any medium, provided the
original author and source are credited.

* Corresponding author at: Atakdy 7-8, Kisitm Mimar, Sinan Sitesi L-4 Blok, D: 44,
Bakirkoy, Istanbul, Turkey. Tel.: +90 5324137477.
E-mail addresses: yozturkmen@gmail.com, yozturkmen@yahoo.com.tr
(Y. Oztiirkmen).

2. Case presentation

A 52-year-old female patient was examined in our department
7 years after implantation of bilateral total hip prostheses for
severe symptomatic primary osteoarthritis. The implant in each
hips consisted of an uncemented titanium alloy expanded acetab-
ular shell (Protek AG, Bern, Switzerland) with a polyethylene (PE)
liner and an uncemented titanium alloy femoral stem (Biomet,
Warsaw, Indiana) with a 32-mm Co-Cr head. She underwent revi-
sion surgery of the left hip due to aseptic loosening. Because the
acetabular components were stable, only the femoral stem was
replaced. Recovery from the revision surgery was uneventful. Two
years later, she was admitted to our hospital with complaints of
pain in her left buttock, numbness in her thigh and an inability to
walk without using canes on both sides. She had no history of acute
trauma. A plain radiograph of her left hip showed a normal position
of the THA, no suspicious opacities, and no radiolucencies. There
was no eccentric location of the femoral head which indicates the
wear of the acetabular liner (Fig. 1). Based on these findings no oste-
olysis and loosening of the components were considered. Her white
blood cell count, C-reactive protein concentration, and erythrocyte
sedimentation rate were within normal limits.

Magnetic resonance imaging (MRI) showed her lumbosacral
region was normal, but a cystic lesion measuring 112 mm x 50 mm
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Fig. 1. Anteroposterior radiograph 9 years after the index operation shows no eccentric location of the femoral head or osteolytic lesions of the femur and pelvis.

was present in her gluteal region. This lesion extended from the
posterior aspect of the left hip joint to the gluteus maximus muscle
(Fig. 2). An electromyogram (EMG) of her left lower leg was nor-
mal, and a technetium bone scan was negative. The cystic lesion was
percutaneously aspirated under ultrasound guidance, with 60 ml of
dark yellowish but nonpurulent fluid removed. Pathological exam-
ination of the aspirate revealed multiple macrophages and necrotic
debris. Cultures of the fluid were negative.

The patient experienced apparent relief of hip symptoms after
the aspiration. Three months later, however she presented with
severe pain in her left buttock radiating to her lower leg. MRI of
the left hip revealed recurrence of the cystic lesion indicating the
need to excise the lesion. The hip was approached through a pos-
terolateral incision. The cyst was observed to surround the sciatic

nerve and was traced to the gluteus maximus muscle. Due to the
close proximity of the cyst to the sciatic nerve and abundant soft
tissue adhesions, the sciatic nerve could not be identified through-
out its trajectory. Subtotal cystectomy was therefore performed.
Excision of the cyst with capsulotomy revealed its connection with
the joint space. On inspection of the PE and the femoral head, there
was minor PE wear at the edge. Because the femoral and acetabular
components were stable radiologically, the decision was made to
replace only the PE liner. After extracting the liner, cracking of the
acetabular shell was observed (Fig. 3). So the acetabular shell and
PE were replaced with a hydroxyapatite coated acetabular com-
ponent fixed with screws due to aseptic acetabular cup loosening.
The femoral stem was stable, but the femoral head was exchanged.
Histological analysis of the resected cyst showed foreign-body giant

Fig. 2. Axial and coronal pelvic MRI showing a cystic mass located in the extrapelvic region extending to the gluteus maximus muscle (white arrows).
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Fig. 3. The picture shows the polyethylene wear at the edge of the liner (black arrow)
and the crack pattern in the shell (red arrow).

cells, along with abundant titanium deposits and PE particles. The
patient’s postoperative course was symptom free. One year follow-
up MRI showed no recurrence of the cystic mass.

3. Discussion

The biologic response to wear response is complex and incom-
pletely understood. PE wear debris may cause the formation of a
soft tissue mass due to inflammatory reaction.'* Wear debris may
function as a foreign body, and be; phagocytosed by macrophages,
resulting in a granulomatous reaction. Increases in inflamma-
tory mediators, including interleukin (IL)-1, prostaglandin (PG)-E2
and IL-6 have ben reported to aggravate the inflammatory
response.'>!”7 In this patient suboptimal support of the acetabu-
lar shell may have contributed to cystic lesion development due to
increased formation of wear debris.

There have been several case reports describing the develop-
ment of cystic lesions after THA due to PE wear debris.'~? In
nearly all cases, the main patient complaints were leg pain and
inability to walk without aid.’?# Symptoms were associated with
the size and location of each cystic lesion, due to compression
of the surrounding structures. Patients also reported neurological
deficits, femoral vein thrombosis and urogenital and gastrointesti-
nal symptoms.!2°~9 Most of these cystic lesions were located in
the intrapelvic region.'?-12 In contrast the cyst in our patient was
in the extrapelvic region surrounding the sciatic nerve and extend-
ing to the gluteus maximus muscle, causing sciatic neuropathy.
Fischer et al.2 described a patient with sciatic neuropathy follow-
ing compression by an intrapelvic mass of wear debris. The first
symptoms started 7 years after the index THA and the radiograph
showed eccentric wear of acetabular liner and osteolytic lesions of
the femur and pelvis but the diagnosis was delayed and the patient
underwent a laminectomy without relief of symptoms before an
abdominopelvic computed tomography scan revealed the mass.
Two cases of Crawford et al.!® had received THA 12 years previ-
ously and the third case had undergone THA 18 years before. Plain
radiographs of the three patients revealed loosening of the pros-
thesis. Nazarian and Zeni'” reported a case of a large intrapelvic
cyst 15 years after substantial wear of the PE liner with radio-
logical evidence of osteolysis. And also Fokter et al.! decribed a
patient who had femoral neuropathy secondary to wear debris 13
years after THA. The plain radiograph showed signs of prosthesis
loosening. Osteolytic defects were filled with massive morsel-
lized allograft bone. Nehme et al.!! presented a case of intrapelvic

synovial cyst 3 years after THA without radiographic evidence of PE
wear or osteolysis. Intra or extrapelvic cystic lesions without radio-
logical evidence of prosthesis loosening may allow early diagnosis
of problems related to PE wear. When component malalignment
and osteolysis are present, a more extensive revision may be warr-
anted.

We were unable to perform a total cystectomy in our patient due
to abundant soft tissue adhesions and the close proximity of the cyst
to the sciatic nerve. Follow-up radiological examination showed
that the remaining portion of the cyst resolved after exchange of
the acetabular shell and polyethylene liner. Similar resolutions of
remaining cystic portions after subtotal cystectomy and revision of
the components have been described.? !>

The design of the titanium alloy expanded acetabular shell
would likely affect the degree of PE liner wear.'# Expanded acetabu-
lar shells with multiple holes were reported to be unable to support
PE liners sufficiently and could increase the amount of wear debris
due to suboptimal locking and micromotion at the nonarticular
interface.! In addition, our patient underwent the index operation
at a young age with higher demands in daily life, which have con-
tributed to PE liner wear. Highly crosslinked PE would be a good
option for this patient because highly crosslinked PE liners sub-
stantially reduce overall wear and wear rates.!8

Catastrophic acetabular component breakage of the expansion
cup secondary to severe liner wear and acetabular osteolysis is well
described in the literature.’®2! The expansion acetabular compo-
nent consists of six titanium lobes connected at the pole. Each of
these lobes has three rows of antirotation spikes on its convex side.
The inner surface is threaded to capture the PE insert. When the
insert is screwed in place, the cup expands and mechanical stabil-
ity is achieved by means of purchase of the sharp antirotation spikes
on the bony acetabulum. The metal back is provided with a porous
surface to promote bone ingrowth. Since the expansion cup is not
rigid, it can match the elasticity of the iliac bone, minimizing the
relative movement between the implant and the pelvis.'® Fatigue
fracture is favoured by this typical structure, elasticity, and thinness
of the expansion cup.!® In our case the operation was performed
by the senior orthopaedic surgeon and overturning to expand the
cup was avoided. No signs of a production or material failure was
observed in the revision surgery. The accelerated wear led to com-
plete PE wear-through and direct contact between the metallic
head and the titanium lobe of the acetabular shell, which was weak-
ened and which ultimately cracked. We believe that cracking was
an indicator of future catastrophic failure.

Although plain radiographs can show signs of the underly-
ing pathology; such as osteolysis, loosening of the components
and wear of the PE liner, plain radiographs alone are unable to
detect cystic lesions. There are also cases similar to ours without
signs of osteolysis and loosening of the components.!!-1> Examina-
tion by ultrasound (US), computed tomography (CT), MRI and/or
arthrography may assist in diagnosis, preoperative planning and
management of follow-up. US is usually the first modality used
to demonstrate the nature of a palpable mass and its relationship
to adjacent structures.'# Both CT and MRI are reliable methods of
radiological diagnosis, delimitating the mass and revealing its walls
and fluid content. These modalities can help to distinguish among
cysts, neoplasms, hematomas and aneurysms. MRI can also show
the communication between the cystic lesion and the articular cav-
ity minimizing the need for arthrography.'4

4. Conclusion
This case shows us that sciatic neuropathy with no evidence

of nerve root impingement on lumbar MRI in a patient with THA
requires also examination of the hip and pelvis with detailed
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radiological methods, such as US, CT or MR, in addition to plain
radiography. An extrapelvic location of a cyst secondary to wear
debris in a patient without radiological findings of the loosening
of the THA is even a sign of early damage of the acetabular liner
and shell. Awareness on the part of nonorthopaedic physicians may
also aid in prompt diagnosis and prevent the delay in the diag-
nosis of wear debris. In such situations revision surgery is more
easy due to the nonexistance of osteolysis and there is no need
for bone grafting in most cases. Removal of the source of debris
via revision surgery with a posterior approach following subtotal
cystectomy may lead to the resolution of the remaining portion
of the cyst and also relief of the symptoms of sciatic nerve com-
pression. We believe the findings of our case should be useful for
a broad spectrum of medical specialities, including orthopaedics,
neurology, neurosurgery, radiology and general surgery.
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