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the occurrence of abnormal soft tissue reactions,
sometimes called pseudotumours, following
MOMHR5-9. However, the exact biological path-
way that leads to the local effects seen in
MOMHR hips remains unclear10. We report a
particular case of pseudotumour formation after
MOMHR in a female who previously worked as
an hairdresser. To investigate occupational expo-
sure to metals prior to prosthetic surgery in order
to limit pseudotumour risk is clinically relevant
both for patients and surgeons. Moreover, clari-
fying the pseudotumour pathogenesis would in-
crease the safety of metal-based implants.

Case Report
A 44-year-old female with no medical history

of metal allergies underwent MOMHR (Birming-
ham Hip Resurfacing, Smith & Nephew, Birm-
ingham, UK) after diagnosis of osteoarthritis of
the left hip. On pre-operative radiographs, the
head-neck ratio measured according to Gram-
matopoulos et al11, was 1.57. We implanted a 42
mm femoral component and a 48mm acetabular
component with an inclination of 65° measured
on post-operative X rays as described by Beaulè
et al12. Twelve months after MOMHR surgery,
the patient complained about pain and quadriceps
weakness in her left thigh. Radiographs showed a
stable implant (Figure 1a), but a solid, circum-
scribed heterogeneous lesion around the femoral
neck and proximal femur, passing along the right
hemi-pelvis at the sacral promontory (Figure 1b),
was revealed by CT scan. Before revision
surgery a more accurate recording of patient’s
medical history revealed that she had been work-
ing as a hairdresser for approximately 30 years,
and she was routinely exposed to utensils and to
chemicals of hair dyes and permanent wave solu-
tions.
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Abstract. – A 44-year-old female hairdresser
who underwent metal-on-metal hip resurfacing
(MOMHR) for hip osteoarthritis developed a be-
nign pelvic pseudotumour. Elevated levels of
chromium and cobalt ions were detected in the
blood. Patch testing after pseudotumor forma-
tion, showed positive skin reactions to cobalt
and nickel. Marked hypereosinophilia was not-
ed, as well as the presence of eosinophils in
the pseudotumor mass. A revision to a ceram-
ic-on-ceramic implant was performed. Radi-
ographs showed no implant loosening or bone
resorption. We hypothesized that a steep cup
positioning as well as hypersensitivity re-
sponse to the metal nanoparticles and ion re-
lease may have induced pseudotumour devel-
opment. Currently there is no evidence that
negative patch testing reduces the probability
to develop an adverse reaction to metal debris
therefore we suggest to carefully investigate
patient medical history regarding occupation
exposure and daily contact with jewellery,
beauty and cleaning products before implanti-
ng MOMHR. The main challenge is to identify a
sensitive patient candidate to MOMHR never
suspected to be.
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Introduction

Over the last few years, there has been a re-
vival in metal-on-metal hip resurfacing
(MOMHR). Despite the encouraging results,
concerns have been expressed about the poten-
tially hazardous release of metal ions and
nanoparticles from these implants1. Several stud-
ies have documented osteolysis and implant loos-
ening2,3, the development of hypersensitivity4 and



Figure 1. A, Radiograph of the left hip 12 months after MOMHR prosthesis implantation. B, CT scan showing pelvic mass.
C, Histology of a portion of the iliopsoas mass. Areas of fibrous tissue with infiltration of lymphocytes, mainly arranged as fol-
licles, giant cells and macrophages can be seen (H.E. ×20). D, Histology of a portion of the iliopsoas mass showing large
eosinophils and lymphoid follicles (H.E. ×60).
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A two-step revision surgery was planned.
First, the mass was removed through a laparo-
tomic approach. The mass was necrotic, with
some liquefaction around the left psoas and the
iliac muscles, extending below the inguinal lig-
ament and involving the femoral nerve. Histo-
logical examination showed areas of dense fi-
brous tissue with lymphocyte aggregates,
necrotic muscle tissue and undefined necrosis.
High levels of chromium (Cr) and cobalt (Co)
ions were detected in the periprosthetic tissues
by atomic absorption spectrophotometry (AAS)
(141.18 µg/g and 57.26 µg/g of Cr and Co re-
spectively; normal values: Cr 0.005-0.18 µg/g,
Co 0.006-0.24 µg/g, based on wet weight). High
Cr (8.11 ng/ml; normal values: < 0.5 ng/ml),
and Co levels (4.15 ng/ml; normal values: < 0.5
ng/ml) were measured in the serum by AAS. In-
fection was excluded, no systemic toxic effects

were highlighted, and kidney and liver func-
tions were normal. Inflammatory indices were
all within the normal range.

Nearly one month later, as soon as the pa-
tient recovered from previous surgery, the sec-
ond-step was scheduled for MOMHR revision.
The patient was still complaining about pain in
her left thigh and no recovery of the partial
femoral nerve palsy was observed. Positive skin
reactions to Co and nickel (Ni) were recorded
by patch testing. High serum Cr (11.53 ng/ml)
and Co (7.09 ng/ml) levels and a normal Ni lev-
el (< 0.1 ng/ml) were recorded. A marked hy-
pereosinophilia (about 1500 eosinophils/µl =
18.6%) was also present. The implant was well
fixed, as no radiolucencies were observed on X-
rays. CT scan showed the presence of a new il-
iopsoas mass which was removed during
MOMHR revision.
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MOMHR was replaced by a ceramic-on-
ceramic total hip arthroplasty. During the implant
removal, some tissue samples from the periac-
etabular region and from the pseudotumor were
collected. Histology of the periacetabular tissue
showed a dense lymphocytic infiltrate, a large
number of mast cells and several eosinophils
(Figure 1c). Analysis of the periacetabular tissues
detected 0.72 µg/g of Cr, 0.32 µg/g of Co and
1.09 µg/g of Ni. The biopsy taken from the mass
was completely necrotic with 21.82 µg/g of Cr,
18.52 µg/g of Co and 1.36 µg/g of Ni.

Two biopsies from the iliopsoas mass and one
from the reactive tissue between the acetabular
component and the iliac bone were retrieved.
Histological examination of a portion of the mass
showed giant cells, macrophages and fibrous tis-
sue with infiltration of lymphocytes mainly
arranged in follicles (Figure 1d). In some areas,
liquefaction and fat necrosis were observed. An-
other portion of the mass showed a fibrous-
macrophage reaction, and it was characterized by
large eosinophils and hemorragic areas, as well
as by some lymphoid follicles (Figure 1d). Using
AAS, 166.5 µg/g of Cr and 91.6 µg/g of Co were
detected in the mass, while in the periprosthetic
tissue 86.8 µg/g of Cr and 124.4 µg/g of Co were
measured. Ni was undetectable. As before, no
systemic toxic effects were observed and labora-
tory values were unaltered. Only by peripheral
blood cell count an increased eosinophilia from
2.9% to 8.3% was observed. Infection was ex-
cluded once again.

Ten days after the implant removal the
eosinophil percentage decreased to 7.7%, and re-
turned to 2.1% after one month. Other laboratory
parameters were unaltered. Pain subsided one
month after revision surgery and CT imaging
confirmed the disappearance of the mass; never-
theless femoral nerve palsy is still present and
should be considered as permanent thus the pa-
tient walks with the aid of a knee brace.

Discussion

Although the occurrence of pseudotumours af-
ter hip arthroplasty is relatively uncommon, there
are several reports about their development after
MOMHR5,7,13,14. The mechanism leading to
pseudotumour formation is currently unclear.
Pandit et al5, reported on 17 females who devel-
oped pseudotumours after MOMHR. The authors
suggested that these bodies might be the result of

a toxic effect of a large amount of particulate
wear debris on cells, or of an idiosyncratic re-
sponse to a moderate release of Co-Cr particles.
Furthermore, pre-operative sensitisation to metal
might be a factor involved in this phenomenon,
as all the affected patients in their series were fe-
male. Indeed, nickel allergy is a condition pre-
dominantly found in women, and it is related to
wearing costume jewellery. Lymphocyte infil-
trates seen in patients with pseudotumours are
often similar to an aseptic lymphocyte–dominat-
ed vasculitis-associated lesion (ALVAL)6, thus
suggesting a delayed-type metal hypersensitivity
reaction related to previous exposure. Neverthe-
less, ALVAL-type response is not present in all
pseudotumours, therefore other mechanisms are
likely to be involved. In some cases a metal-in-
duced cytotoxic effect has been postulated, due
to the presence of metal nanoparticles, heavy
macrophage recruitment and extensive tissue
necrosis6. In this context, the role of nano-sized
metallic wear debris and metal ions in the patho-
genesis of pseudotumours should be further in-
vestigated.

A combination of macrophage-induced necro-
sis and T lymphocyte-mediated hypersensitivity
reaction may be suggested, with a variable bal-
ance between the two inflammatory/immune
mechanisms. This variability possibly reflects a
different toxicity threshold or immunological
susceptibility10.

Our patient had some risk factors for pseudo-
tumor development which only recently have
been well defined:, steep cup inclination, female
sex, small components and more recently a pre-
operative head-neck ratio > 1.3. When the pa-
tient came for the first time to our attention,
she reported no medical history of metal aller-
gies. Only when the pseudotumor developed
we found out that she might have undergone
occupational pre-sensitisation to Ni and Co
during several years spent as a hairdresser. In-
deed, Ni is found in scissors, hair clips and oth-
er tools, while Co is found in hair dyes and per-
manent wave solutions. There are many reports
on the high rate of allergic contact dermatitis in
hairdressers15,16. To the best of our knowledge,
if the steep cup orientation must be considered
as the primary reason for pseudotumor forma-
tion the long term occupational exposure might
have played a role in the pathogenesis of this
huge to metal debris reaction.

The histological analysis of the pseudotu-
mours and periprosthetic tissues seem to corrob-
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orate this theory, as eosinophils are typically as-
sociated with allergies, as well as involved in tis-
sue homeostasis, modulation of adaptive immune
responses, and innate immunity. They secrete im-
munoregulatory cytokines and are actively in-
volved in the regulation of Th2-type immune re-
sponses17,18.

In our patient, patch test was performed later
after MOMHR and found to be positive. This test
has a high sensibility but low specificity there-
fore it is not suitable for an effective screening
tool before joint replacement19. Moreover dermal
response may not equally correspond to articular
space since synovial tissue is particular reactive
to immunogenic stimuli.

The outcome of revision for pseudotumor is
poor and consideration should be given to early
revision to limit the extent of the soft-tissue de-
struction20. A negative patch test16 does not ex-
clude a potential risk of hypersensitivity to
metal implants, therefore prior to perform
MOMHR we recommend to exhaustively col-
lect patient medical history with an accurate
risk assessment, paying particular attention to
patient occupation.
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