
CASE REPORT

Based on a case report in which wear of the polyethy-
lene liner in an uncemented hip prosthesis led to the
development of an intrapelvic mass, the pathogene-
sis, diagnosis and treatment are described. Characte-
ristic osseous and soft tissue reactions caused by
release of polyethylene particles to periarticular tis-
sue are discussed as well as the differential diagnosis
with infectious and malignant conditions. In the case
treated, the differential diagnosis was also made with
respect to gynecological pathology.
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CASE REPORT

A 24-year-old woman had undergone a left
uncemented total hip arthroplasty in 1986 because
of posttraumatic avascular necrosis of the femoral
head. She was well until December 1998, but she
then experienced dyspareunia and felt a mass in her
lower left abdomen. The general practitioner found
an elastic tumor adherent to the pelvic wall, and
observed weight loss approximately 10 kg in 3
months. A malignant tumor was suspected, and the
patient was admitted to the orthopedic department.
Xrays of hip and pelvis were considered normal. A
gynecological origin was not to be excluded, and
the patient was referred to the gynecologists.
Investigations included clinical gynecological
examination, transvaginal ultrasound and CT scan,
as well as an abdominal ultrasound. All revealed a

well-defined cystic process with a diameter of 5 to
6 cm, without visible bony involvement and not
connected to the ovary. Ultrasonographically the
process showed only low signals. It was thought to
be an ovarian cyst, possibly a dermoid cyst. Chest
xray and laboratory examinations were normal, and
an exploratory laparotomy was then performed.
The internal genital organs were found to be nor-
mal, while a smooth retroperitoneal noninfiltrating
cystic mass with a diameter of 5 to 6 cm was found
adherent to the left pelvic wall. The mass was close
to the iliac vessels and nerves. The cyst contained a
light yellowish odorless fluid and a few visible
polyethylene fragments. In the bottom of the cyst,
the thread of the metal socket was palpable. It
became clear that the uncemented hip arthroplasty
was the origin of the mass. No bacterial growth was
seen on culture of the fluid. Histological examina-
tion of the cyst wall showed fibrosis with marked
chronic inflammation, lymphocytic infiltration,
histiocytes, foreign body giant cells. An unusually
large number of macrophages was seen between
the collagen bundles. Small, characteristically nee-
dle-shaped birefringent particles were seen. The
cyst was left open and covered with peritoneum.
Review of the radiographs showed wear of the
polyethylene liner and a small cavitary acetabular
osteolysis. A revision hip arthroplasty was planned.
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During the operation we found excessive fibrosis
around the joint and moderate metallosis. Although
radiologically there was a suspicion of cup loosen-
ing, this was not confirmed, but the polyethylene
liner was extensively worn. 

In the lower anterior quadrant of the acetabulum
we found a small osteolytic lesion with no marked
communication with the intrapelvic space. At the
anterior rim of the acetabulum we found cystic tis-
sue as the cyst evidently had originated from there.
The acetabular component and head were replaced,
and the granulomatous periarticular tissue was
excised and elicited the same needle-shaped bire-
fringement particles as mentioned above.

The primary prosthetic components were manu-
factured by Biomet-Merck Inc. The titanium sock-
et was threaded on its outer hemisphere with an
outer diameter of 48 mm and a hole in the bottom.
Only a small part of the outside hemisphere was
porous-coated. The liner was cylindrical in shape
inside the cup with the hex-lock mechanism, and
the thickness of the polyethylene was 8 mm. The
head was 28 mm in diameter and made of chromi-
um-cobalt. The femoral component was a collared
Bi-Metric porous-coated stem made of titanium
alloy. Both prosthetic components were uncement-
ed. The femoral stem was not loose and was not
changed during the revision operation.

The acetabular cup was exchanged with an un-
cemented hemispheric Trilogy cup (Zimmer) with

a ring-lock mechanism for the polyethylene liner.
Osteolytic lesions were grafted with frozen bank
bone. The head was also replaced with another of
the same diameter, but a longer neck length to sta-
bilize the joint.

DISCUSSION

Excessive wear of polyethylene in THR has been
well described (1, 3-5, 7, 9) especially in old pros-
thesis designs with nonspherical acetabular compo-
nents and poor locking mechanisms between liner
and metal (1). Younger patients with high activity
levels are also more susceptible. In several investi-
gations, release of polyethylene wear debris to the
surrounding tissues has been shown to cause local-
ized osteolysis (1, 3-5, 9, 12) and foreign body
reactions like fibrosis, granulomas and cystic alter-
ations, which are characterized histologically by
chronic inflammation, lymphocytic infiltration and
especially histiocytes, macrophages and foreign
body giant cells (4, 7, 9, 12). The polyethylene par-
ticles are localized both intra- an extracellularly
and are only visible in polarized light as birefrin-
gent needle-shaped particles (figs. 1, 2). With the
plain light microscope and H & E stain they look
like amorphous ground substance (9). Polyethylene
wear-related tissue reactions have been described
in both cemented (7, 9) and uncemented (1, 3, 5, 9,
12) hip arthroplasties. These phenomena are often
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Fig. 2. — Same tissue sample at higher magnification � 400.
Note the needle-shape of the polyethylene particles, which
measure from 7 to 14 microns.

Fig. 1. — Histological appearance of cyst wall tissue taken at
the laparotomy. Note the polyethylene wear debris seen as
small birefringent particles between the collagen fibers. H & E
stain, polarized light microscopy, magnification � 200.
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primarily related to the acetabular component and
to a lesser extent to the calcar part of the femoral
component (1, 3, 5, 9). This has been noted as early
as 12 months after implantation, but usually starts
after 4 to 6 years. A radiological sign of polyethyl-
ene liner wear is the eccentric position of the pros-
thetic head within the acetabular component on the
AP view (9) (fig. 3). Occasionally visible osteoly-
sis is related to direct osseous contact with poly-
ethylene particles. It is related to wear of the
acetabular liner and is initiated at the periphery of
the prosthetic components. Osteolysis, which is
visible as linear or cavitary radiolucencies around
the prosthesis is generally pain free (1). In this lin-
ear type of osteolysis the outer cortex characteristi-

cally remains intact (9, 10). This is important with
respect to differential diagnoses such as postopera-
tive infection or malignant tumors, as the latter
have been observed in several cases with possible
links to implants (2, 10). Early or rapid progression
of painful osteolysis, especially when situated pri-
marily around the femoral component and involv-
ing the outer cortex, should raise suspicion of
infection or alternatively of a malignant tumor.
Malignant mesenchymal tumors often have an
extensive soft tissue component (2) resulting in a
mass, a feature that can also be found in case of
infection or polyethylene release to periarticular
tissue. The tissue reactions to polyethylene have in
some cases delayed diagnosis of malignancy (10).
Polyethylene-wear tissue reactions around hip
arthroplasties have in a few cases presented as an
intrapelvic mass based on the inner pelvic wall (4,
7, 12). This process is described as developing
through an osteolytic defect of varying size in the
anterior part of the acetabulum, or along a partly
eroded acetabular rim and developing deep to the
iliac muscle. In this case the intrapelvic location of
the tumor was an important differential diagnostic
problem with respect to a gynecological tumor,
which has not been discussed previously. Though
proven to be optimal in visualizing ovarian patho-
logy ultrasound was in this case unable to detect
the origin of the tumor, so a CT-scan was added
(fig. 4), owing to its superiority in visualizing retro-
peritoneal processes and their origins (8, 11). Only
in specific cases when a bone tumor is suspected
can MRI provide more information (6). Occasion-
ally the final diagnosis can only be confirmed by
laparotomy (8). Additional diagnostic tools are
ultrasound-guided aspiration or biopsy (2, 11) and
arthrography with or without CT-scan (7). A bone
scintigram can provide important information
about malignancy and loosening of the implant. If
the differential diagnosis is an infectious condition
in relation to the prosthesis, a supplementary leu-
cocyte scintigram might be carried out (10). Where
a polyethylene-wear-related condition is con-
firmed, limited wear and a symptom-free patient, it
is wise to watch and wait. (3). Radiological follow-
up of such patients, especially those with unce-
mented prostheses, should take place at relatively
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Fig. 3. — Xray of the patient’s left hip taken at hospital admis-
sion, which shows typical eccentricity of the head within the
acetabular component. Small cavitary osteolytic lesions are
seen at the anterior inferior acetabular rim and the calcar
aspect of the femoral component. 
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short intervals over long periods (5). In patients
with more extensive osteolysis and eccentricity of
the head with or without signs of loosening, the
treatment is revision arthroplasty. The arthroplasty
will include an exchange of at least the acetabular
component and the head, as well as removal of
granulomatous tissue and allograft filling of the
osteolytic defects. Patients without pain should
also undergo revision to avoid excessive osteolytic
bone loss (3-5, 12). In some patients an intrapelvic
mass can be removed through the exposure used for
the revision arthroplasty (12), whereas in other
cases a transabdominal exposure is necessary (4,
7).
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Fig. 4. — Pelvic CT-scan of the patient showing the pelvic
mass in close relation to the pelvic wall but also to the internal
female genitals. Disturbance of the picture caused by the metal
components of the implant made it impossible to continue the
scan distally and thereby visualize any further relation between
the mass and the arthroplasty.

Fig. 5. — Photograph showing a similar cup as the one remov-
ed at the revision operation. The liner is cut in two pieces,
showing the polyethylene thickness at 8 mm in the bottom of
the cup. The outer diameter of the cup is 48 mm. Note the hole
in the bottom and the threaded outer hemisphere.
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SAMENVATTING

S. OLESEN SCHAARUP, J. E. VARMARKEN. Massa in
het bekken van een jonge vrouw met een gecementeerde
heup. Gevalstudie.

Naar aanleiding van een persoonlijk geval, worden de
pathogenesis, de diagnosis en behandeling beschreven
van een intrapelvische massa ontstaan door polyethyleen
slijtage bij een gecementeerde totale heup.
De karakteristieke weekdeel- en been reacties door poly-
ethyleen partikels veroorzaakt in de periarticulaire weef-
sels en de differentiële diagnosis met infectieuze en

maligne processen worden beschreven. In dit precies ge-
val ook de differentiatie met gynecologische pathologie.

RÉSUMÉ

S. OLESEN SCHAARUP, J. E. VARMARKEN. Masse
intra-pelvienne chez une jeune femme porteuse d’une
prothèse de hanche non cimentée.

Les auteurs rapportent le cas d’une jeune femme por-
teuse d’une prothèse totale de hanche non cimentée,
chez qui l’usure de l’insert en polyéthylène a conduit à
la formation d’une masse intra-pelvienne. Ils discutent
la pathogénie, le diagnostic et le traitement. Ils décrivent
les modifications caractéristiques engendrées dans l’os
et dans les tissus mous par la libération de particules de
polyéthylène dans les tissus péri-articulaires, ainsi que le
diagnostic différentiel avec des pathologies infectieuses
ou tumorales. Dans le cas rapporté, le diagnostic devait
aussi envisager des problèmes gynécologiques.
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