
The development of periprosthetic malignancy in
proximity to an arthroplasty has been a matter of
debate since it was first reported in 1978. We report a
case of tibial angiosarcoma, an extremely rare malig-
nancy, which developed in proximity to a primary
knee arthroplasty performed ten years before. To our
knowledge this is the second case ever described
around a knee arthroplasty.
While implantation of orthopaedic material can
induce the development of malignant tumours in
experimental animals, the overall incidence of malig-
nancy recorded following arthroplasty in clinical
studies does not appear to be increased compared to
the control population.
Each case of periprosthetic malignancy following
arthroplasty must receive attention in order to better
understand the underlying pathology and to measure
the possibility for an increased risk of development of
specific cancer types.
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INTRODUCTION

The development of a periprosthetic malignancy
following implantation of orthopaedic hardware is a
rare occurrence but is widely debated in literature.
Despite sporadic case reports and the experimental
demonstration of the oncogenicity of some consti-
tuants of prosthetic components, a causal relation-
ship in the human has not been demonstrated so far.
Furthermore, recent cohort studies do not bring

arguments to support the hypothesis of an increased
risk of malignancy following arthroplasty. We
report the case of a haemangiosarcoma which
developed in the proximal tibia, ten years after total
knee arthroplasty. To our knowledge, only one case
of haemangiosarcoma, an extremely rare tumour,
has been described so far around a knee arthro -
plasty (7).

CASE REPORT

An 85-year-old lady presented to the emergency
room with pain in her right knee following a fall.
She had undergone primary total arthroplasty of her
right knee with a cemented posterior stabilized
Insall Burstein prosthesis ten years earlier, with a
satisfactory functional result. She was in good
 general health, without any history of malignancy
or severe disease. She was treated for atrial fibrilla-
tion and high blood pressure. Initial radiographs
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showed anterior tilt and subsidence of the tibial
implant (fig 1). The diagnosis of tibial loosening
secondary to a traumatic fracture was accepted, and
revision of the tibial component was performed four
days later. After removal of the implant and bone
cement, we observed a complete loss of the cortical
bone around the implant, except for the most pos -
terior proximal tibial cortex. Biopsies of the sur-
rounding tissue were sent for histological analysis.
A cemented revision tibial component was then
implanted, after bone allografting of the defects.
Two pathologists analysed the biopsies and

observed dense tumorous cells with regions of
necrosis, without any normal tissue left (fig 2a).
Immunohistochemistry stains showed positivity for
CD31 (fig 2b), and EMA (epithelial membrane
antigen) but were negative for other endothelial
markers such as CD 34, CD 68 (PGM1), factor
VIII-related antigen, and cytokeratin. The biopsies
were immunonegative for S100 protein marker,
excluding a melanoma. These results demonstrated
the endothelial origin of the tumour (17,18). The sug-
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Fig. 1. — Preoperative radiographs showing tibial implant
loosening. On careful inspection of the lateral tibial plateau we
observe thinning of the cortical bone and cancellous bone rar-
efaction, suspect of malignancy.

Fig. 2a,b. — Photomicrograph (haematoxylin and eosin) of a
biopsy, showing the high grade haemangiosarcoma. High
mitotic index, irregular size / shape of cytoplasm and nucleus
are signs of malignancy (Fig 2a). The strong positivity of the
majority of the neoplasic cells to CD 31 antigens confirmed the
presumption of a vascular origin of the lesion (Fig 2b).

gested diagnosis was a high-grade poorly differen-
tiated osseous epithelioid haemangiosarcoma.
The patient rapidly developed extremely painful

nodular skin lesions around the scar (fig 3).
Echotomography of the leg documented an infiltra-
tive vertical bone lesion of 7 � 2 cm, unsuspected
until then. Mid-thigh amputation was performed six
weeks after the revision procedure. The histology
and immunohistochemistry findings were similar to
those previously described.
CT-scan of the thorax showed a middle lingular

tumour in the left hemithorax, highly suspect for

a

b



metastasis, with an associated pleural effusion, and
a smaller lesion, about 1 cm in diameter, at the base
of the right hemithorax. Liver echotomography,
abdominal CT-scan, brain CT-scan and TC99m
bone scan were negative.
Less than one month later, the patient presented

with lymphadenopathies at the medial aspect of the
thigh. Biopsy specimens of two lymph nodes
showed cells similar to those in the primary lesion.
The patient refused further extensive investigations
and treatment. She died suddenly one month later.

DISCUSSION

Malignancy development around an orthopaedic
implant was first reported in 1956, next to a humer-
al plate (13), whilst the first case reported following
a hip arthroplasty was reported in 1978 (2). To our
knowledge, there are now 48 (11,15,23) reported
cases of malignant tumours developing in proximi-
ty to a hip arthroplasty and only 4 in proximity to a
knee arthroplasty (4,7,8,24) (table I).
On the other hand two recent large cohort studies

of Finnish and Swedish patients (5,20) following
knee arthroplasty showed no periprosthetic malig-
nancy, and the overall cancer risk was not found to
be increased. Furthermore, the results of three
meta-analyses which included patients who had
undergone knee or hip arthroplasty (19,21,22) do not
clearly support the existence of a significant onco-
genic risk from the components of hip and knee
prostheses and their degradation and wear products. 
Nevertheless such cases raise the question of the

possible role of the orthopaedic implant in sporadic
cases of malignant tumours. Experimental studies
in rats have shown that implantation of cobalt,
chromium, nickel, polyethylene or methylmetha -
crylate can induce the development of sarco-
mas (3,10,14). Recently Adams et al (1) analysed the
trace metal in a high-grade osteosarcoma developed
around a total hip prosthesis. Interestingly, they
measured higher amounts of vanadium in the
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Fig. 3. — Photograph of the knee showing ulcerative nodular
skin lesions, six weeks after the revision arthroplasty.

Table I. — Malignant tumours at the site of a knee arthroplasty

Age (y) /
gender

Preoperative diagnosis Implant Time
interval  (y)

Histopathology

Weber et al, 1986 (24) 76 / F Osteoarthritis with distal
femoral enchondroma or
bone infarct

Vitallium
(Cr/Co/Mo)

5 Epithelioid sarcoma
 (histiocytoma or fibro -
sarcoma)

Himmer et al, 1990 (7) 74 / F Osteoarthritis Guepar / unknown
revision TKA

13 Angiosarcoma

Eckstein et al, 1992 (4) 76 / M Osteoarthritis Richards 4 Fibrosarcoma

Iglesias et al, 1994 (8) 76 / F Rheumatoid arthritis Unknown
(Cr/Co/Mo) 

10 Malignant fibrous histio-
cytoma

current, 2009 85 / F Osteoarthritis Insall-Burstein
(Cr/Co/Mo)

10 Angiosarcoma



tumorous soft tissue and higher amounts of chromi-
um and vanadium in the tumorous bone, compared
to control tissues. 
Angiosarcoma, also characterized by most of the

authors as haemangiosarcoma or malignant hae-
mangioendothelioma, is a very rare malignancy
derived from blood containing vascular endotheli-
um. It accounts for about 2% of all soft tissue
sarcomas (6) and less than 1% of primary bone
tumours, with a male predominance (16). In a
14 year retrospective review (6), the overall 5 year
survival was only 31%. Surgical resection is the
only potentially curative treatment and chemothera-
py is reserved for unresectable tumours. It mostly
affects soft tissues, especially at the head and face,
but cases of primary bone angiosarcoma have also
been described. Any part of the skeleton may be
involved but it mostly affects the proximal tibia, the
proximal femur, the proximal humerus and the iliac
crest, in some cases around a foreign body. A recent
review of the literature on angiosarcoma developed
in proximity to a hip arthroplasty only reported four
of those cases (11). The current case is the third
reported about the knee following foreign body
implantation and the second around a knee arthro-
plasty. The first case was 30 years after using bone
wax following graft harvesting (9). The second case
was in a 74-year-old lady, 13 years after primary
implantation of a total knee prosthesis, which was
revised after 7 years (7). 
In order to be considered an implant-related

malignant tumour, the tumour should occur in the
direct vicinity of the implant and develop after at
least two years, in absence of recognized predispos-
ing factors such as previous irradiation or chronic
infection (12). Although these criteria were met in
all three cases reported so far, there is, until now, no
explanation for the development of angiosarcoma in
these three cases.
It is interesting to note that out of the 5 malig -

nancies reported around a knee arthroplasty, two
were angiosarcomas (table I). This relatively high
incidence may be due to oncogenic factors specific
to angiosarcoma, although it may as well be coinci-
dental.
The oncogenicity of prosthetic implants and their

wear particles is probably low, if it exists.

Nevertheless, such rare cases deserve attention and
must be brought to the scientific community in
order to improve our understanding of the underly-
ing pathology, and to eventually be able to evaluate
the possibility for an increased risk for some
specific  types of malignancy development.
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