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Abstract
Purpose Haemophilic pseudotumour was defined by
Fernandez de Valderrama and Matthews as a progressive
cystic swelling involving muscle, produced by recurrent
haemorrhage into muscles adjacent to the bone. The pseu-
dotumour mainly occurs in the long bones and the pelvis.
The treatment of the haemophilic pseudotumour poses a
challenge, and extensive clinical experience is essential to
appropriately address this serious complication in patients
with haemophilia. Consequently, the aim of this study
is to present our own clinical experience and treatment
results of the haemophilic pseudotumour.
Methods We retrospectively reviewed the records of 87
patients with bleeding disorders treated between 1967
and 2011 for musculoskeletal complications of congen-
ital bleeding disorders. We identified six patients with a

haemophilic pseudotumour who were treated at our
department.
Results The mean age at surgery was 45.9 (range, 40–61)
years. The iliac bone was affected in three patients (one
right, two left), the right tibia (distal diaphysis) in one, the
right thigh in two and the right ulna (proximal part) in one
patient. One patient had two pseudotumours. The perioper-
ative course was easily controllable with adequate factor
VIII substitution. At the latest follow-up after 8.4 (range,
4–24) years, normal healing with no recurrence was
observed.
Conclusions The haemophilic pseudotumour is a rare but
severe complication of hereditary bleeding disorders. In the
international literature the resection and postoperative
course are described as challenging and difficult, requiring
detailed preoperative planning. It is advisable to perform
such operations in specialised centres with close co-
operation between surgeons and haematologists.

Introduction

The haemophilic pseudotumour was defined by Fernandez
de Valderrama and Matthews as a progressive cystic swelling
involving muscle, produced by recurrent haemorrhage and
accompanied by radiographic evidence of bone involvement
[1–3]. Anatomically, it is an encapsulated haematoma with
calcification and ossification [2].

Haemophilic pseudotumours occur in 1–2 % of patients
with severe haemophilia [2, 4–6]. Clinically, haemophilic
pseudotumours usually present as a painless expanding
mass growing over years [7–9]. Their most serious sequel
is a pathological bone fracture and uncontrollable bleeding.
Two types of pseudotumours have been described by Gilbert
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[7]: a proximal and a distal type. The proximal pseudotumour
mainly occurs in the long bones (especially the femur) and
the pelvis of the mature skeleton of adult haemophilic
patients. The proximal pseudotumour is preceded by a history
of trauma and recurrent bleeding, in particular repeated and
unresolved bleeding into muscles adjacent to the bone [7],
and it develops over many years [3]. Other reports state that
there is a “evidence of subperiostal bleeding” and even intra-
osseous haemorrhage has been reported as the origin of
bleeding [3, 7]. In general, the proximal type of haemophilic
pseudotumour does not respond to conservative treatment [2].

Distal pseudotumours mostly occur in the young patient
with open epiphyseal growth plates [7]. This type of pseu-
dotumour mostly affects the small bones of hands and feet
of the immature skeleton and is of intraosseous origin [3, 7,
8]. Distal refers to the peripheral location in the skeleton.
The distal pseudotumour develops rapidly and does not
result from direct trauma [3, 7]. Conservative treatment with
replacement therapy and immobilisation may resolve the
distal type [2, 10].

A distinctive type of pesudotumour was described by
Fernandez de Valderrama and Matthews, which affects the
muscle and has no effect on the adjacent bone [1].

Different therapy options have been described in the
treatment of the haemophilic pseudotumour including sur-
gical resection, arterial embolisation, radiotherapy, percu-
taneous curettage, and filling with fibrin and/or bone graft
or hydroxyapatite [2, 3, 10–17]. However, treatment of
the haemophilic pseudotumour poses a challenge, and
extensive clinical experience is essential to appropriately
address this serious complication in patients with haemo-
philia. Consequently, the aim of this study was to present
our own clinical experience and treatment results of the
haemophilic pseudotumour.

Patients and methods

We retrospectively reviewed the records of 87 patients with
bleeding disorders, who were treated at the Department of
Orthopaedic Surgery, Medical University of Vienna,
between 1967 and 2011 for musculoskeletal complications
of congenital bleeding disorders. We identified six patients
with a haemophilic pseudotumour who were treated in our
department.

Most of the patients were followed-up regularly by the
first author (J.P.) and the senior author (A.W) at the outpa-
tient clinic. The clinical histories and imaging of patients
eligible for inclusion in the study were first surveyed by the
co-authors (V.S. and J.H.) and additionally evaluated and
reviewed by the first author (J.P.). All data including local-
isation, histological findings, clinical history, symptoms
(pain, swelling, neurological findings, coagulopathy),

underlying disease, imaging, trauma, treatment regimen and
date of the peri- and postoperative course were collected.

Statistical analysis

Standard descriptive statistical analyses were applied to
describe the characteristics of patients.

Results

Patients' characteristics

The mean age at surgery was 45.9 (range, 40–61) years. All
six patients had severe haemophilia A with a factor VIII
activity of <1 %. One patient developed an antibody (inhib-
itor) against factor VIII. In this patient inhibitor reduction
from Bethesda Units 30 to 4 was achieved by elimination
therapy according to the Malmö protocol before surgery. All
patients were positive for hepatitis C, three were positive for
hepatitis B, three patients had chronic liver cirrhosis and
died as a consequence of liver failure. One patient was
positive for HIV. The details of all patients are summarised
in Table 1.

Localisation

All subjects were adults with a mature skeleton and had
proximal type pseudotumours according to the classification
of Gilbert [7].

The iliac bone was affected in three patients (one right,
two left), the right tibia (distal diaphysis) in one, the right
thigh in two and the right ulna (proximal part) in one patient
(Table 1). One patient had two pseudotumours. In one patient
the haemophilic pseudotumour affected only the muscle with
no effect on the adjacent bone (femur) (patient 3).

Preoperative course

There was no history of heavy trauma, puncture, or intra-
muscular injection. All patients have had on-demand factor
replacement for treatment of haemophilia. Prior to surgery,
MRI and X-ray were obtained in four patients, and CT and
X-ray in one patient in order to exclude a malignant bone or
soft tissue tumour, whereas in one patient no imaging data
was available. In this case a high-above-the-knee amputa-
tion had already been performed in 1967.

Diagnosis could easily be established due to typical clin-
ical findings and through plain radiographs and/or MRI. The
knowledge of the underlying disease and the long clinical
history led to diagnosis. Typical findings in MRI were a rim
enhancement with a rather minor uptake after contrast agent
application. The large haemophilic pseudotumours were
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mainly poly-lobulated (Figs. 1 and 2). None of the patients
required biopsy or embolisation before surgery.

The clinical symptoms are described in Table 1, i.e.
growing mass over 13.7 (7–18) months (patients 2, 3 and
5), and pain over four to six months (patients 4 and 6).
Impaired walking was found in all patients, mainly due to
impairment of adjacent joints. Neurological findings were
present in one case due to compression of the ulnar nerve
(patient 4). Conservative treatment with F VIII on demand
was turned into F VIII prophylaxis after diagnosis of the
pseudotumour.

Surgery

In all cases surgery was performed by the head of the
department or by a senior consultant, both with vast expe-
rience in haemophilic surgery. We performed a resection of
the haemophilic pseudotumour of the iliac bone in three
cases, of the right distal tibia in one, of the right thigh in
one, and of the left proximal ulna with transposition of the
ulnar nerve in one patient.
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Fig. 1 MRI of the right iliac bone with T1-weighted image of a poly-
lobulated mass with fibrous capsule (a) and rim enhancement after
application of contrast agent (b) (patient 5)
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The reconstruction of the iliac bone was a compound
osteosynthesis with 3-mm pins and bone cement. In one
case with involvement of the acetabulum, cancellous bone
graft was interposed.

The reconstruction of the tibia was also performed as a
compound osteosynthesis with an LCDCP titanium plate
and bone cement. The resection consisted of an excision or
curettage, i.e. an intralesional resection according to tumour
resection criteria.

The perioperative factor substitution regimen was pre-
scribed by haemophilia experts from the Department of
Medicine I, Clinical Division of Haematology and Haemos-
taseology. One patient (with low-titre inhibitors after thera-
py according to the Malmö protocol) had continuous
infusion with FVIII 500 IU h-1. The other factor substitu-
tions were administered via bolus therapy (60–80 IU kg-1).
The factor VIII levels during surgery and the postoperative
course are shown in Fig. 3. During surgery and in the first
week after surgery all patients received replacement therapy
to reach almost normal FVIII levels.

Postoperative course

In three cases the postoperative course was complicated by
deep infection (patients 2, 5 and 6). One patient (patient 5)
required removal of the compound filling (pins and bone
cement) of the right iliac bone due to bacterial spread of a
septic intravenous catheter. In this case the microbiological
analysis detected Klebsiella pneumoniae. One patient (pa-
tient 6) was in a weakened state of health and had a de-
creased CD4 count due to HIV. Infection occurred
five months postoperatively requiring removal of the
LCDCP plate, temporary vacuum treatment and plastic re-
construction with a soleus flap. One patient had an infection
with a fistula 12 and 17 years after surgery and underwent
conservative treatment. This infection was caused by Staph-
ylococcus aureus. Both infections (with the Klebsiella pneu-
moniae and Staphylococcus aureus) were treated with
antibiotics according to the antibiogram.

At the latest follow-up after 8.4 (range, 4–24) years
normal healing with no recurrence of a haemophilic pseu-
dotumour was observed in all patients.

Histological findings

Histological findings were similar in all cases, i.e. synovial
membranes with histiocytes with haemosiderin deposits,
giant cells, and foreign body granuloma reaction.

Discussion

Apart from the multicentre study of Magallon et al. [11]
only one comparatively large series of analyses [18] on the
surgical treatment of haemophilic pseudotumours has been
reported. To the best of our knowledge, our current report
presents one of the largest groups of patients with severe
haemophilia in whom surgery was performed for haemophilic
pseudotumours in a single center.

According to Magallon et al. [11] the incidence of hae-
mophilic pseudotumour does not significantly differ among
patients with mild, moderate, or severe haemophilia. The
author's explanation is that in patients with severe haemo-
philia the frequent factor administration could act as a
protective mechanism, whereas the less frequent replace-
ment therapy in moderate and mild haemophiliacs would
not provide this protection. In our series all patients had
severe haemophilia A with factor activity of less than 1 %.
Previous authors have reported that the haemophilic pseudo-
tumour, in particular the proximal type, results from repeated
and unresolved intramuscular bleeding episodes. Consequent-
ly, early diagnosis and adequate therapy of intramuscular
haematomas ought to prevent the development of haemophilic
pseudotumours [2, 3, 10]. However, opinions differ as to

Fig. 2 MRI of the right thigh with T1-weighted image of a poly-
lobulated tumour mass with fibrous capsule and minor contrast agent
uptake (patient 3)
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whether a manifest haemophilic pseudotumour of the proxi-
mal type can resolve with factor treatment alone. In our
cohort, factor VIII substitution was available for all the
subjects included, except for the patient with amputation in
1967. In this case, amputation was performed to avoid uncon-
trollable bleeding.

Nevertheless, conservative treatment with factor replace-
ment and prolonged immobilisation can lead to resorption of
the mass, in particular the distal type located in small bones
of the hand and foot [2, 10]. Rodriguez-Merchan [2] sug-
gested that in children with distal pseudotumours conserva-
tive treatment should be attempted before considering
surgical excision. In our cohort, no patient was affected by
a pseudotumour of the distal type.

Radiotherapy can induce inflammation and fibrosis
resulting in vessel constriction and consequently reduce
the mass [15]. It can thus be considered as an alternative
for unresectable pseudotumours or if surgical intervention is
contraindicated [2]. There is much variation in the interna-
tional literature regarding the irradiation therapy with a
broad range of doses (5–30 Gy) with various fraction pro-
tocols (0.5–2 Gy applied in 5 to 16 sessions) [15]. Preoper-
ative radiation is not recommended, since the induced
fibrosis can complicate the operation [3]. There is no wide
agreement on the adequate management of pseudotumours,
so treatment can differ from case to case and from centre to
centre. In the series of Magallon et al. [11], surgery was
associated with the best results. Buchowski et al. [6] also
stated that surgical treatment seemed to deliver the best
results. According to Rodriguez-Merchan [2], surgical treat-
ment of proximal pseudotumours is indicated, if no regres-
sion is achieved despite adequate replacement therapy for
eight to 12 weeks, and if there is a risk of skin necrosis,
pathological fracture, compression of neurovascular struc-
tures, or spontaneous perforation. In our department surgery
was carried out to prevent rupture and massive bleeding or
pathological bone fracture. In one case surgery was done to
prevent neurological deficiency of the ulnar nerve.

Iwata et al. [9] reported on two cases of surgical resection
of two haemophilic pseudotumours of the iliac bone. One
pseudotumour was removed partially and the patient showed
a favourable postoperative course. The other pseudotumour
was removed totally and the patient died of postoperative
bleeding complications. Rodriguez-Merchan [2] reports on a
mortality rate of 20 % after surgical removal. However, in our
cases, and even for the patient with inhibitor, the perioperative
course was easily controllable from the perspective of bleed-
ing events. In no case pre- and intraoperative embolization
was necessary. In our patients we administered adequate factor
VIII replacement therapy to reach normal factor VIII levels
during surgery and in the postoperative period.

Other reports on the surgical treatment of haemophilic
pseudotumours are scanty (case or radioimaging reports)

[19–24]. Plain radiography has a broad spectrum of osteol-
ysis patterns and varies from circumscribed osteolysis to a
huge destruction with or without calcification, with or with-
out periostal reaction or rim thickening [23] (Fig. 4). On
MRI a heterogeneous pattern of signal intensities is seen.
The haemophilic pseudotumour is surrounded by a thick
fibrous capsule with a hypointense signal on T1- and T2-
weighted images. The internal signal intensities are non
homogeneous with hypo-, iso- or hyperintense signal on
T1-weighted images reflecting the presence of blood prod-
ucts [4, 23]. It is difficult to distinguish haemophilic pseu-
dotumour from an infection or neoplasm. In our collective,
MRI had a rim enhancement with a rather minor uptake of
contrast agent. The knowledge of the underlying disease, the
long clinical history and MRI findings with contrast agent
may help in diagnosis.

Preoperative biopsy is regarded as contraindicated [2]
and puncture is not considered to be a safe procedure,
leading to fistula formation and infection [11].

The surgical resection of the haemophilic pseudotumour
is a complex and demanding procedure with unpredictable
postoperative course including many possible complica-
tions, requiring detailed preoperative planning. There is no
concise explanation for the high incidence of infection in
haemophilic patients. Infection could be caused by self-
injection of factor concentration with skin contamination,
HIV and hepatitis C. Pour et al. [25] recently stated in their
report that patients with hepatitis C undergoing joint arthro-
plasty had a higher rate of surgical complications. The
authors stated that the reason is not known.

One should be aware of an unpredictable outcome of this
complex procedure. To minimise possible complications,
we recommend the surgical treatment of the haemophilic
pseudotumour in multi-specialist centres with close cooper-
ation between all disciplines. Patients should be educated
about aseptic self-administration of factor, be informed of a
possible failure and complications and be monitored at
regular intervals.

Fig. 4 Radiograph with expansive osteolytic tumour mass with minor
calcification of the right iliac bone (patient 5)
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In conclusion, our experience shows that surgical treat-
ment of the haemophilic pseudotumour is feasible and safe
during the intra- and postoperative course, when performed
in specialised centres.
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