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[Case Report]

Rapidly Progressive Osteolysis and a Large Cystic Lesion that Destroyed the
Inner Table of the Iliac Bone Following Cementless Total Hip Arthroplasty:
A Case Report
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Abstract: We report a case of rapidly progressive osteolysis and a very large cystic lesion that destroyed the inner
table of the iliac bone following cementless total hip arthroplasty (THA). A 59-year-old female patient developed
left hip pain at 11 years after THA. Osteolysis surrounding the acetabular cup was pointed out. She was brought to
our hospital by ambulance due to severe left hip pain at 12 years after THA. Computed tomography (CT) showed
that a cystic lesion in the pelvic cavity had destroyed the inner table of the iliac bone. Magnetic resonance imaging
(MRI) showed a high signal intensity area of the hemorrhagic cystic lesion in the iliac bone in both T1-weighted and
T2-weighted images. She underwent a liner and femoral head exchange, and required bone grafting and revision of
the cup. The cystic lesion was removed and block-like allograft bone grafts were stuffed into the bone defects. If
osteolysis and cystic lesions occur at the same time, not only the bone area around the implant but also a distant area
like the inner table of the iliac bone may be destroyed. Additional tests such as CT or MRI may be useful to detect
the presence of distant or cystic lesions. Early diagnosis and treatment are important because severe complications
may occur in cases where osteolysis and cystic lesions coexist after THA.
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Introduction of an inflammatory reaction. Some cases with cystic
or tumorous lesions have also been reported [2-6],

Osteolysis surrounding prosthesis has been defined and it has been suggested that cystic lesions after THA

as a complication that is caused by wear debris, and it
can affect the clinical outcome of total hip arthroplas-
ty (THA) [1]. The biological response to polyethyl-
ene wear debris is complicated and many unanswered
questions remain. In general, polyethylene wear debris
causes the formation of a soft tissue mass as a result

may be an early sign of wear debris [7]. We report an
unusual case of a rapidly progressive osteolysis and a
cystic lesion that destroyed the inner table of the iliac
bone and occurred secondary to a cementless total hip
arthroplasty (THA) 12 years after surgery.
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Case report

A 59-year-old female patient with a 10-year history
of osteoporosis had undergone left total hip arthro-
plasty (THA) using the Synergy” cementless system
with non-cross-linked ultra-high molecular weight
polyethylene (Smith & Nephew, Memphis, TN) for
osteoarthritis at the age of 47 (Fig.1A). Left hip joint
pain appeared and gradually worsened at 11 years af-
ter surgery. The plain anterior-posterior pelvis view
showed osteolysis surrounding the acetabular cup. At
this time, there was no evidence of osteolytic lesion in
the left iliac bone (Fig.1B). The patient was brought to
our hospital by ambulance due to severe left hip pain at
12 years after the initial THA.

There was no definitive clinical evidence of infec-
tion such as fever, increased white blood cell count, or
erythrocyte sedimentation rate. A bacterial culture for
synovial fluid was also negative. The serum level of tar-
trate-resistant acid phosphatase 5b (TRACP-5b), a bone
resorption marker, was abnormally high (655 mU/d/;
normal range 120-420 mU/d/), despite the fact that the
patient had taken alendronate for 10 years. Radiographs
showed a huge osteolytic lesion in the left iliac bone and
expanded osteolysis. The femoral head of the left THA
was subtly eccentric relative to the central point of the
cup due to excessive wear of the polyethylene (Fig.1C).
Computed tomography (CT) showed that a cystic le-
sion in the pelvic cavity had destroyed the inner table
of the iliac bone. Magnetic resonance imaging (MRI)
showed a high signal intensity area of the hemorrhagic
cystic lesion in the iliac bone in both T1-weighted and
T2-weighted images (Fig.2).

She underwent a liner and femoral head exchange,
and required bone grafting and revision of the cup (Tra-
becular metal cup®; Zimmer, Warsaw, IN). There was
no trunnionosis at the femoral head —neck interface.
The liner was partially worn, and we observed loosen-
ing of the cup. We also observed a bone-defect site in
the anterior wall of the acetabulum, which led from the
screw hole of the acetabular cup. The bone-defect site
in the anterior wall had then expanded into the cystic le-
sion in the inner table of the iliac bone. A large amount
of brown liquid flowed out from the cystic lesion.
There were bone defects at the acetabular anterior wall
and fossa (Paprosky classification type 2A), which we

1

Fig. 1. Progression of preoperative plain radiographs.
A. Postoperative radiograph after left primary total hip
arthroplasty (THA) with non-cross-linked ultra-high mo-
lecular weight polyethylene (UHMWPE). B. The 11-year
follow-up radiograph after surgery. Cup side: osteolysis
in Zone 1 (arrow), Stem side: osteolysis in Zone 1 (arrow-
head). C. The 12-year follow-up radiograph after surgery
(just before revision THA). This radiograph showed a huge
osteolytic lesion in the left iliac (arrowheads) and expanded
osteolysis in Zone 1 of cup side. The femoral head was
eccentric relative to the central point of the cup because of
excessive wear of the polyethylene. UHMWPE: ultra-high
molecular weight polyethylene.

Fig. 2. Preoperative CT and MRI. The CT findings on A.
coronal view, B. axial view demonstrated a pseudotumoral
mass that destroyed the inner plate of the iliac bone (arrow-
heads). The MRI findings on C. T1-weighted image and
D. T2-weighted image showed a hemorrhagic cystic lesion,
which indicated high signal intensity in both T1-weighted
and T2-weighted images, in the ilium.

reconstructed with a larger acetabular cup. We changed
the patient’s position from lateral to supine to approach
the inner table of the iliac bone. The cystic lesion was
removed by hand, and block-like allograft bone grafts
were stuffed into the bone defects (Fig.3A).
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Fig. 3. Progression of plain radiographs after revision total
hip arthroplasty. A. The postoperative radiograph. B. The
2-year follow-up radiograph after revision THA. No find-
ings of loosening and expanded osteolysis were present at
cup and stem side. The allogenic bone graft in the left ilium
is assimilating. THA: total hip arthroplasty.

Histopathological findings in the extracted tissue
showed multinucleated giant cells containing large
polyethylene wear debris, as well as macrophages
(Fig.4A). There were no multinucleated giant cells
containing metal particles. Hemosiderin was present
in the interstitium of the tissue, and chronic inflamma-
tory cells were also observed (Fig.4B).

revision total hip arthroplasty. A. Abundant macrophages
were observed. B. Polyethylene particles (white arrowheads)

in macrophages were visible under polarized light micro-
graph. C. Hemosiderin was present in the interstitium of the
tissue, and infiltration of chronic inflammatory cells was ob-
served. The hematoxylin and eosin. Scale bars: 50 pm.

The patient was allowed to initiate weight bearing with
a T-cane at three weeks after surgery. At three months af-
ter revision THA, the transplanted bone had a tendency
toward bone adhesion with the iliac bone and we observed
no progress of the osteolysis lesion. The serum level of

TRACP-5b returned to normal (354 mU/d/) within two
years after reoperation (Fig.5). Attwo years after surgery,
the transplanted bone grafts were assimilating (Fig.3B)
and the patient was able to walk without assistance.
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Fig. 5. Transition of bone resorption markers. Serum levels
of tartrate-resistant acid phosphatase-5b (TRACP-5b) increased
as the preoperative osteolytic lesion progressed despite tak-
ing alendronate every week. It returned to the reference range
within 2 years after revision total hip arthroplasty (THA).
TRACP-5b: tartrate-resistant acid phosphatase-5b (mU/d)),
PINP: procollagen type 1 N-terminal propeptide (ng/m/), ®:
TRACP-5b,®: PINP.

Discussion

The most important findings of this case report are
that osteolysis and accompanying enlargement of the
cyst expanded rapidly, destroying not only the peri-
prosthetic bone but also the iliac bone, and that the
serum TRACP-5b in this case was abnormally high
before revision THA but returned to a normal level
within two years after the surgery.

Our diagnosis was based on radiographic and histo-
logical findings as follows. First, a cystic lesion around
the implants had formed due to polyethylene wear af-
ter THA. Second, the supply of sustained polyethyl-
ene wear debris and the inflammatory reaction due to
intracystic hemorrhage or hemosiderin deposit caused
rapidly progressive osteolysis and a cystic lesion that
destroyed the inner table of the iliac bone. The dif-
ferential diagnosis in our patient was a pelvic tumorous
lesion and adverse reaction to metal debris, but these
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were excluded based on the intraoperative and histo-
pathological findings.

Osteolysis surrounding prosthesis has been defined
as a complication that is caused by wear debris, and af-
fects the clinical outcome of THA [1]. There are many
reports of osteolysis and accompanying enlargement
of the cyst [2-7], but few reports present pathological
findings [2,3]. The pathological findings of our case
indicated that there were polyethylene particle-like
substances in abundant macrophages, and hemosid-
erin was present in the interstitium of the tissue. Wan
et al have reported that size progression of osteolysis
is slow in simple X-ray images (average rate of 0.89
mm/year) [8], but several studies have reported that
deposition of hemosiderin is a chronic inflammatory
finding and the presence of a large amount of blood in
the cyst reflects the rapid expansion of the lesion [9].
Thus, the findings of this case (presence of polyethyl-
ene particles and hemosiderin) do not contradict the
causative factors in the rapidly progressive peripros-
thetic osteolysis and cystic lesion. It is important that
we make an early diagnosis of progressive osteolysis
after THA, because there may be severe complications
in cases where hematoma and hemosiderin deposits
coexist in osteolysis, such as cystic tumor increase,
urinary obstruction disorder, femoral nerve paralysis,
sciatic nerve paralysis and abdominal organ pressure
[2,3,5,7].

It is often difficult to predict the progression of os-
teolysis because most cases are asymptomatic [10].
Engh et al reported that a clinically important osteo-
lytic area is defined as 1.5 cm’® or greater [11-13]. One
study has suggested that X-ray imaging underestimates
the incidence and degree of periprosthetic osteolysis,
and CT is a simple alternative for follow-up evaluation
[14]. So as not to underestimate the osteolysis, it is
necessary to diagnose the osteolytic area exactly. On
the other hand, it has been recognized that osteolysis
is usually recognized periprosthetically, and has been
evaluated in the neighborhood on the cup and stem
side [15,16]. However, when a cystic lesion occurs,
as in this case, not only the bone region surrounding
the implants but also distant matter, such as the inner
table of the iliac bone, may be destroyed, making it
necessary to pay attention to areas other than the peri-
prosthetic. In our case, the evaluation by CT scan was

very useful for detecting the cystic lesion in a distant
region.

The serum level of TRACP-5b has been defined as
a marker of osteoclast activity [17]. Whether TRACP-
5b is useful as a surrogate marker of loosening or os-
teolysis detection remains unknown [18,19]. In the
present case, the serum level of TRACP-5b gradually
increased with the progression of bone destruction
despite oral administration of alendronate for at least
10 years. Furthermore, the serum level of TRACP-5b
dramatically improved to within the reference range at
two years after revision THA. Based on the aforemen-
tioned results, it is possible that TRACP-5b transition
reflects bone resorption due to osteolysis and the ac-
companying enlargement of the cyst. There is no re-
port about the relationship between sequential changes
of serum TRACP-5b and osteolysis volume, and these
findings about serum TRACP-5b are interesting. If an
abnormal elevation of serum TRACP-5b level is ob-
served after THA, we should be mindful that THA pa-
tients may have rapidly progressive osteolysis.

Conclusion

We reported an unusual case of a rapidly progres-
sive periprosthetic osteolysis and a cystic lesion that
destroyed the inner table of the iliac bone and occurred
secondary to a cementless THA. When osteolysis and
a cystic lesion occur together, not only the bone region
surrounding the implants but also distant regions, such
as the inner table of the iliac bone, may be destroyed,
and it is also necessary to pay attention to areas other
than the hip joint. Ifa patient shows symptoms such as
pain or discomfort after THA, an additional examina-
tion such as CT or MRI will be helpful for detecting
the presence of distant lesions.
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