
We report the incidence of pseudotumours in a single-
surgeon consecutive series of 670 metal-on-metal hip
resurfacings performed in the last ten years, with
a minimum follow-up of one year. Two cases of
pseudotumours have been found and are discussed
in detail including metrology and wear analyses of
the explanted components. The first was a painless,
large synovial cyst in the thigh, secondary to aseptic
femoral cup loosening 8 years following hip resur -
facing. The second was a painful collection of wear
debris in the psoas region at one year post surgery
caused by impingement, resulting in eccentric edge
wearing. In the first case it was decided to retain
the bearing surface ; in the second case, conversion
to a metal-on-polyethylene hip replacement was per-
formed. In our experience the risk of pseudotumours
is low (0.15%) and can be fully explained. In selected
cases the bearing surface can be retained.

Keywords : hip resurfacing ; metal-on-metal ; pseudo -
tumours.

INTRODUCTION

Metal-on-metal hip resurfacing is gradually
becoming more popular for young active patients
following promising early to mid-term results (1,6).
Concern has been raised with regards to the biolog-
ical effect of metal ions. Prospective studies follow-
ing Birmingham Hip resurfacing have revealed that
chromium ion levels rise to a peak at 9 months
following  surgery and then gradually decline.

However, this does not appear to be of any clinical
consequence in these patients (2). Pseudotumours,
most presenting with unexplained pain and discom-
fort, have been recently reported to be associated
with meta-on-metal resurfacing (3,5,15). The true
incidence and explanation of these pseudotumours
is not fully understood.

Synovial cysts arising from the hip following
joint replacement are not common but can develop
in response to intra-articular derangement and
increased intra-articular pressures (14). There are
several reports in the literature discussing the cause
and management of these cysts. They have been
reported in relation to metal-on-polyethylene,
metal-on-metal and ceramic-on-ceramic hip
replacements (4,7,10-14,18).

A single surgeon experience of BHR over a
10-year period is presented with two cases of
pseudotumours and their contrasting management
 discussed in detail.
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MATERIAL AND METHODS

All patients operated by the senior author from 1998
to 2007 have been included, with a minimum follow-up
of one year. Posterior approach was utilised in all and the
implant used was the Birmingham Hip Resurfacing
(Smith and Nephew). All patients have been under
 regular follow-up in the clinic in Newcastle. A standard
protocol is in place to investigate patients with problems.
This includes routine radiographs, blood investigations
and imaging in the form of ultrasound scan or MRI scan
after discussion with the radiologist.

RESULTS

During the 10-year period, 670 procedures
have been performed at a mean age of 52 years ;
63% were in male patients (533) and 37% in
females (247). All are under regular review in
an arthroplasty clinic with a mean follow-up of
4.5 years (range : 1 to 10 years).

No ALVAL (aseptic lymphocytic vasculitis) or
primary infection has been seen in the series. Two
patients were found to have pseudotumours and are
discussed in detail. Both were females and had hip
resurfacing for dysplasia.

Case one

A 46-year-old lady developed a large thigh
swelling 8 years following BHR in 1998. It had
gradually increased in size over a period of a
few months. The mass was non tender, cystic, and
tracked along almost the proximal two-thirds of the
lateral aspect of the thigh. Range of painless move-
ment of the hip had reduced from 100° flexion at 5-
year review to 70°. Apart from the obvious cosmet-
ic concern, this did not cause her any functional
problem. She denied any pain, clicking, squeaking,
grinding or discomfort related to the hip and was
able to perform her work as a finance advisor and
could walk unlimited distances. The primary opera-
tion had been uncomplicated and was performed for
developmental dysplasia of the hip using a 42 mm
size head and a dysplasia cup with two screws.

Sequential radiological assessment revealed
development of a radiolucent line along the stem of
the femoral component indicating movement of this

device (fig 1) and also evidence of neck narrowing
in the inferior aspect of the head neck junction. An
ultrasound scan revealed a large 24 cm cystic mass
at the lateral aspect of the thigh tracking up to the
hip joint. MRI scan confirmed that the cyst was
originating from the hip joint (fig 2). Aspiration
of the cyst revealed about 800 ml of clear straw
coloured fluid which did not grow any organism on
routine cultures. Blood results were all within
 normal limits. The thigh mass reappeared in a few
days after the aspiration. The cyst and impending
 fracture was the obvious worry and therefore
 exploration with a view to a revision hip replace-
ment was performed.

Preoperative planning worked on the hypothesis
that the cyst was due to loosening of the femoral
component causing raised intra-articular pressure ;
however a reaction to metallic debris was an
 obvious concern.
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Fig. 1. — Case 1 – A-P radiograph showing the lucent area on
the inferior aspect of the neck and along the stem of the femoral
component.



During surgery the cyst was found to be just
underneath the subcutaneous tissue. It had split the
fascia lata and tracked down the lateral aspect of the
thigh, overlying the vastus lateralis, to the supra-
condylar area of the distal femur. In its proximal
extent, the neck of the cyst cavity was seen to dis-
appear down a very narrow tract into the antero-
inferior aspect of the hip joint. The whole cyst with
its lining was excised. No gross evidence of metal-
losis or infection or neoplastic process was found
during the surgery. The femoral component was not
overtly loose and the neck had to be sawed off. The
acetabular socket was well fixed and in the absence
of any obvious metallosis it was left alone. The
dilemma was whether to revise the whole device
to a non-metallic hip replacement bearing (which
would involve the complex and potentially haz-
ardous removal of a well fixed dysplasia acetabular
component) or to remain conservative and revise
only the theoretically problematic part of the resur-
facing to a modular head on a stem.

A CPCS (Smith & Nephew) cemented femoral
stem was implanted with a large modular
Birmingham head and the existing cup retained as

there was no overt evidence of bearing failure or
reaction.

Histological analysis of the cyst revealed a
hyperplastic synovial lining with patchy lympho-
plasmocytic infiltrate ; large haemosiderin laden
macrophages and very occasional macrophages
containing finely granular weakly bi-refringent
black material. The bone removed from the femoral
component was viable and showed foreign body
and histiocytic reaction. There was no macroscopic
evidence of overt metallosis. No evidence of neo-
plastic change was noted.

Wear analysis of the femoral component was
performed  at the manufacturer’s laboratory and
revealed a maximum linear wear of 8.85 µm at
8 years and 3 months with a rate of 1.07 µm/yr,
which is very favourable and low in comparison to
average values obtained from other retrieval data-
base for the same time. 

The patient made an uneventful recovery from
surgery and the cyst has not recurred at up to 24-
month review. The Harris Hip Score at the most
recent follow-up was 100.

Case two

A 44-year-old lady underwent an uneventful
BHR in 2006. She began to complain of groin dis-
comfort 8 months following the procedure. Apart
from pain she also reported intermittent clicking
and mild groin swelling. Blood results including
ESR and CRP were normal. An ultrasound scan
showed mild diffuse swelling around the hip and
psoas tendon. Conservative treatment for psoas ten-
donitis was commenced. The symptoms persisted
and she developed paraesthesias along her thigh. An
MRI scan (fig 3) showed a psoas mass on the affect-
ed side. An ultrasound guided needle biopsy
revealed a mass of eosinophils but no evidence of
infection or malignancy. Metal debris were noted. A
revision procedure was subsequently carried out.
During surgery grey stained fluid was noted with
metal stained wear debris all around the joint and
escaping anteriorly to the acetabulum into the
pelvis, although no obvious wear to either the cup
or head was found macroscopically. An impinge-
ment notch was seen on the postero-inferior aspect
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Fig. 2. — Case 1 – MRI scan showing a large fluid filled cyst
communicating with the hip joint.



of the neck (fig 4) from an acetabular osteophyte
which was already noted in the preoperative radi-
ographs. Due to obvious tissue reaction, the patient
underwent a complete revision to a conventional
metal-on-polyethylene bearing hip replacement.

Radiographic analysis carried out in the manu-
facturer’s laboratory revealed a radiographic cup
abduction angle of 49°, cup anteversion angle of
25° and stem version of 11°. The fin on the acetab-
ular cup visible on radiographs allows location of
the wear scar to be known relative to the radio -
graphic plane. Wear of the acetabular component
was 35 µm depth near the rim superiorly (fig 5).
Surface analysis revealed a wear scar of 17.5 µm

depth on the antero-superior aspect of the femoral
component (fig 6).

Further position and range of movement studies
were also carried out by extrapolating data from the
preoperative, immediate postoperative and subse-
quent radiographs. They revealed that the cup-head
version and the osteophyte restricted the range
of extension to 7° immediately postoperatively.
Inferior/Posterior impingement had caused subluxa-
tion leading to edge wear and the limit of extension
had increased from 7° to 26° due to compression
of the posterior/inferior cortex of the neck (fig 7).
Postero-inferior impingement levered the joint out
antero-superiorly leading to antero-superior wear

480 A. MALVIYA, J. P. HOLLAND

Acta Orthopædica Belgica, Vol. 75 - 4 - 2009

Fig. 3. — Case 2 – MRI Pelvis – Demonstrating the psoas col-
lection.

Fig. 5. — Case 2 – Wear analysis of acetabular component showing maximum wear of 35 µm depth near the rim superiorly

Fig. 4. — Case 2 – Impingement notch in the bone and also
noted on the preoperative radiograph.

Radiographic cup inclination 49.000°
Radiographic cup version 25.000°
Anatomic cup inclination 53.516°
Anatomic cup version 31.710°
Fin rotation 180.000°
Stem inclination (to vertical) 29.000°
Stem version 11.000°
Bearing nominal 42.000 mm
Cup outside diameter 48.000 mm



of the femoral component and superior edge wear
of the acetabular component. It is likely that the
abduction and anteversion angles in this case con-
tributed to the accelerated wear.

At 18-month follow-up, the patient continues to
do well with her hip replacement with a Harris Hip
Score of 100.

DISCUSSION

Metal-on-metal hip resurfacing has been a signif-
icant recent development in hip arthroplasty. It pre-
serves bone stock, optimises stress transfer to the
proximal femur and offers inherent stability and
range of movement (8). The long term biological
effects of elevated metal ion levels found in all
patients with metal-on-metal bearings is a matter of
debate, with the lack of any conclusive evidence
of adverse long-term effects (17). However, recent
reports have brought these concerns to the forefront
again (3, 5, 15).

Raised intra-articular pressure may initiate the
formation of synovial cysts from the hip joint, usu-
ally occurring through the weaker anterior joint
capsule (9). Communication between the iliopsoas
bursa and the hip joint is present in 15% of normal
hip joints and up to 40% of osteoarthritic

joints (16,19,20). The bursa may enlarge with excess
production of synovial fluid. The cyst may dissect
its way between muscle groups and extend proxi-
mally into the pelvis, anteriorly in the groin and
may even track laterally, as demonstrated in one of
our cases, into the lateral aspect of the thigh.

Synovial cysts in relation to metal-on-metal
resurfacing are rare. We could find just three reports
in the literature (3,5,15). In two of these, it was
hypothesised that a pelvic mass arose through
migration of metallic wear debris along the psoas
tendon into the muscle, leading to ischaemic necro-
sis of the muscle (3,5). In a larger case series,
pseudotumours were reported within five years
 following hip resurfacing surgery with no clear
explanation of their origin or cause (15). Pain and
discomfort was the commonest presenting feature
and the histology revealed extensive necrosis of
connective tissue within the pseudotumour.

In our single surgeon, single centre series of
670 cases with minimum follow-up of one year we
have found just one case of these pseudotumours
and one synovial cyst. All these patients have been
under regular follow-up in an arthroplasty clinic.
This gives an incidence of 0.15% for pseudo
tumour in our series in contrast to an estimated 1%
in the series reported by Pandit et al (15). 
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Fig. 7. — Case 2 – Position and range of movement study –
Impingement causing compression of cortex postero-inferiorly
resulting in a progressive increase in the limit of extension from
7° immediately postoperatively to 26° at revision.

Fig. 6. — Case 2 – Wear analysis of femoral component show-
ing a wear scar of 17.5 µm depth on the antero-superior aspect
of the femoral component.



In the first case of synovial cyst, we found no evi-
dence of metallic wear in either bone or soft tissue
histology. The cyst had a synovial lining, which
again is unusual. The bone histology did suggest
evidence of foreign body histiocytic reaction but
macrophages with metal particles were very occa-
sional. The possibility of an aseptic lymphocytic
vasculitis associated lesion (ALVAL) was also con-
sidered but was excluded on the basis of histologi-
cal findings and a lack of pain that is typically the
presenting symptom of these patients (21). These are
characterised by perivascular cuffs of lymphocytes
as a result of T lymphocyte mediated type IV hyper-
sensitivity reaction (delayed type hypersensitivity)
to the metal wear particulate debris. This is in con-
trast to the predominantly macrophagic and fibrob-
lastic response noted in the periprosthetic tissue of
other bearing surfaces (21,22). 

The presentation of this first case was unusual in
that the patient only complained of the swelling and
slight stiffness without pain or dysfunction at 8-
year follow-up. The radiological findings of slight
neck thinning and lucency around the femoral stem
were the only clues to implant malfunction. At sur-
gery there was no evidence of metal wear debris or
abnormal tissue reaction which would suggest a
metal bearing issue, therefore the acetabular com-
ponent was left in situ and only the femoral compo-
nent was revised. Further wear analyses confirmed
low component wear. At two year follow-up the
cyst has not recurred, therefore it probably was not
a bearing surface issue, the pathology being due to
early femoral component loosening.

The case of true pseudotumour had obvious fea-
tures of metallosis with definitive evidence of
impingement, edge loading and proven wear. The
eosinophilic reaction was likely to be associated
with this.

This case demonstrates how a retained osteo-
phyte associated with implant mal-positioning may
lead to early failure, leading to wear debris and an
associated tumour like mass. Edge loading second-
ary to subluxation caused by impingement with a
slightly open and mildly over anteverted cup was
the probable cause. This was confirmed by exten-
sive wear analysis and the impingement notch noted
in the postero-inferior part of the neck. It demon-

strates the importance of maintaining good compo-
nent alignment and of clearing protruding osteo-
phytes. The ideal component alignment is a matter
of debate and the risk of impingement needs to be
balanced against the risk of wear secondary to poor
cover (23,24). Aim should be to achieve an acetabu-
lar inclination of 45° and anteversion of 10-
20° (23,24), with femoral stem-shaft angle between
5° and 10° of relative valgus to the native neck-shaft
angle (25). This can be achieved with good soft
tissue  clearance and osteophyte excision coupled
with rigorous attention to details including patient
positioning, identification of anatomical landmarks
like the transverse ligament and correct pin and jig
placement. 

In our experience the risk of pseudotumours is
low and can be fully explained by either wear or
loosening. Care needs to be taken with orientation
of the cup in all patients but especially in relation
to DDH or borderline dysplasia where femoral
anteversion may be excessive. Head loosening can
be treated by femoral revision alone, retaining the
acetabular component. Neither of these cases was a
problem caused necessarily by the bearing surface
alone. Although immunological and tissue reaction
to metallic particles is a concern, if it can be ruled
out, less complex revision options are feasible.

REFERENCES

1. Amstutz HC, Beaule PE, Dorey FJ et al. Metal-on-metal
hybrid surface arthroplasty : two to six-year follow-up
study. J Bone Joint Surg 2004 ; 86-A : 28-39.

2. Back DL, Young DA, Shimmin AJ. How do serum cobalt
and chromium levels change after metal-on-metal hip
resurfacing ? Clin Orthop 2005 ; 438 : 177-181.

3. Boardman DR, Middleton FR, Kavanagh TG. A benign
psoas mass following metal-on-metal resurfacing of the
hip. J Bone Joint Surg 2006 ; 88-B : 402-404.

4. Cheung YM, Gupte CM, Beverly MJ. Iliopsoas bursitis
following total hip replacement. Arch Orthop Trauma Surg
2004 ; 124 : 720-723.

5. Clayton RA, Beggs I, Salter DM et al. Inflammatory
pseudotumor associated with femoral nerve palsy follow-
ing metal-on- metal resurfacing of the hip. A case report.
J Bone Joint Surg 2008 ; 90-A : 1988-1993.

6. Daniel J, Pynsent PB, McMinn DJ. Metal-on- metal
resurfacing of the hip in patients under the age of 55 years
with osteoarthritis. J Bone Joint Surg 2004 ; 86-B : 177-
184.

482 A. MALVIYA, J. P. HOLLAND

Acta Orthopædica Belgica, Vol. 75 - 4 - 2009



7. DeFrang RD, Guyer WD, Porter JM, Duwelius PJ.
Synovial cyst formation complicating total hip arthro -
plasty : a case report. Clin Orthop 1996 ; 325 : 163-167.

8. Grigoris P, Roberts P, Panousis K, Bosch H. The evolu-
tion of hip resurfacing arthroplasty. Orthop Clin North Am
2005 ; 36 : 125-134, vii.

9. Jaffray DC, Nade S. Painless groin swelling associated
with osteoarthritis of the hip. J R Coll Surg Edinb 1986 ;
31 : 185-186.

10. Korkala O, Syrjanen KJ. Intrapelvic cyst formation after
hip arthroplasty with a carbon fibre  reinforced polyethylene
socket. Arch Orthop Trauma Surg 1998 ; 118 : 113-115.

11. Legaye J, Lenfant P, Delos M. Arthrosynovial cyst of the
hip after total hip arthroplasty with a ceramic-on- ceramic
interface. Rev Chir Orthop 2004 ; 90 : 475-478.

12. Madan S, Jowett RL, Goodwin MI. Recurrent intrapelvic
cyst complicating metal-on-metal cemented total hip
arthro plasty. Arch Orthop Trauma Surg 2000 ; 120 : 508-
510.

13. McGraw RW, Morton KS, Duncan CP. Massive
intrapelvic synovial cyst as a complication of total hip
replacement arthroplasty : a case report. Can J Surg 1991 ;
34 : 267-269.

14. Nehme A, Oakes DA, Marcheix B et al. Compressive
intrapelvic synovial cysts : an early complication of an HA-
coated cup. Clin Orthop 2005 ; 430 : 232-236.

15. Pandit H, Glyn-Jones S, McLardy-Smith P et al.
Pseudotumours associated with metal-on-metal hip resur-
facings. J Bone Joint Surg 2008 ; 90-B : 847-851.

16. Pritchard RS, Shah HR, Nelson CL, FitzRandolph RL.
MR and CT appearance of iliopsoas bursal distention
 secondary to diseased hips. J Comput Assist Tomogr 1990 ;
14 : 797-800.

17. Shimmin AJ, Bare J, Back DL. Complications associated
with hip resurfacing arthroplasty. Orthop Clin North Am
2005 ; 36 : 187-193, ix.

18. Thienpont E, Vernaeve H. Reactive pelvic cyst following
total hip arthroplasty. A case report. Acta Orthop Belg
2003 ; 69 : 292-294.

19. Toohey AK, LaSalle TL, Martinez S, Polisson RP.
Iliopsoas bursitis : clinical features, radiographic findings,
and disease associations. Semin Arthritis Rheum 1990 ; 20 :
41-47.

20. Warren R, Kaye JJ, Salvati EA. Arthrographic demon-
stration of an enlarged iliopsoas bursa complicating
osteoarthritis of the hip. A case report. J Bone Joint Surg
1975 ; 57-A : 413-415.

21. Willert HG, Buchhorn GH, Fayyazi A et al. Metal-on-
metal bearings and hypersensitivity in patients with artifi-
cial hip joints. A clinical and histomorphological study.
J Bone Joint Surg 2005 ; 87-A : 28-36.

22. Mabilleau G, Kwon YM, Pandit H et al. Metal-on-metal
hip resurfacing arthroplasty : a review of periprosthetic bio-
logical reactions. Acta Orthop 2008 ;79 :734-47.

23. Malviya A, Lingard EA, Malik A et al. Hip flexion after
Birmingham hip resurfacing : Role of cup anteversion,
anterior  femoral head-neck offset, and head-neck ratio.
J Arthro plasty 2009 Mar 12. [Epub ahead of print].

24. Langton DJ, Jameson SS, Joyce TJ et al. The effect of
component size and orientation on the concentrations of
metal ions after resurfacing arthroplasty of the hip. J Bone
Joint Surg 2008 ;90-B :1143-51.

25. Olsen M, Davis ET, Waddell JP, Schemitsch EH.
Imageless computer navigation for placement of the
femoral component in resurfacing arthroplasty of the hip.
J Bone Joint Surg 2009 ;91-B :310-5.

Acta Orthopædica Belgica, Vol. 75 - 4 - 2009

PSEUDOTUMOURS ASSOCIATED WITH METAL-ON-METAL HIP RESURFACING 483


