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SUMMARY
Pseudotumours are rare, occurring in 1–2% of severe
haemophiliacs. Osseous locations are far less frequent
than soft tissue location. We report a case of a 43-year-
old man with haemophilia A, who presented with a
gradually enlarging left thigh mass for 8 months. There
were no constitutional symptoms. Plain radiograph
showed an expansile lytic lesion with ‘soap-bubble’
appearance arising from the left femur diaphysis. On MRI,
it appeared as a non-enhancing, multilobulated lesion
expanding the medullary and subperiosteal spaces. The
mass exhibited concentric ring sign with heterogeneous
intermediate signal intensity in the core lesion, reflective
of chronic haematoma with blood degradation products
of different stages. A diagnosis of haemophilic
pseudotumour was made. Hypercalcaemia, however,
raised a diagnostic dilemma as bone malignancy needed
to be considered. An open excisional biopsy and
subsequent amputation confirmed the diagnosis of
osseous haemophilic pseudotumour. Nuclear medicine
study later revealed a concurrent parathyroid adenoma.

BACKGROUND
Pseudotumours are rare, occurring in 1–2% of
severe haemophiliacs.1 By comparison, an osseous
pseudotumour involving the femur is less common
in a mild haemophiliac. The aim of this case report
is to discuss the role of imaging in the radiological
diagnosis of this uncommon entity and to review
the radiographic and MRI features of osseous
haemophilic pseudotumour.

CASE PRESENTATION
We present a case of a 43-year-old Chinese man with
underlying haemophilia A and who is under follow-up
at the authors’ institution. He was diagnosed with
haemophilia A at the age of 15 when he underwent
screening as his brother developed haemarthrosis after
a sports activity. He had three episodes of transfusions
of factor VIII in total prior to current presentation.
The first two episodes were for the left knee arthros-
copies in 1989 and 1997; the former was due to a
ligamentous injury in a badminton match the same
year and the latter was due to reduced range of move-
ment of the knee. The third episode was for a tongue
bleed due to an accidental self-inflicted bite in 2010.
He denied any history of spontaneous bleeding. Apart
from that, he also had underlying β thalassaemia trait,
hypertension, nephrolithiasis and was recently diag-
nosed with hepatitis C in 2010. He is a chronic
smoker with no family history of malignancy.

He presented to the authors’ institution in early
2012 with an 8-month history of a gradually enlar-
ging left thigh mass. He denied history of trauma
or surgical procedure to the left thigh prior to the
onset of swelling. It was associated with pain on
weight-bearing for 2 months prior to presentation.
However, the patient did not seek any medical
advice nor was on any self-medication as the pain
was bearable. Furthermore, he did not experience
any constitutional symptoms such as fever, lethargy,
poor appetite or loss of weight. There was no asso-
ciated skin redness or discolouration over the thigh
mass. A non-mobile bony mass measuring 20 cm×
12 cm was palpated. There was no calf tenderness
bilaterally and the distal pulses were present. There
was a full range of movement of both hip and right
knee joints. There was, however, limited range of
movement of about 10–30° in the left knee joint
due to previous ligamentous injury. The rest of the
systemic examination was unremarkable.

INVESTIGATIONS
His blood investigations showed mild hypochromic
microcytic anaemia (haemoglobin 11.7 g/dL, mean
cell volume 68 fL, mean cell haemoglobin 21 pg),
normal international normalised ratio (0.98 ratio)
and prolonged activated partial thromboplastin time
(78.6 s). He had raised corrected calcium concentra-
tion of 2.91 (reference range 2.14–2.58) mmol/L
but a normal phosphate level of 0.99 mmol/L. His
renal function test was normal but the liver function
test was deranged due to underlying hepatitis C
(alanine aminotransferase 195 U/L, alkaline phos-
phatase 117 U/L, aspartate transaminase 118 U/L
and γ-glutamyl transpeptidase 105 U/L). The serum
albumin and total bilirubin levels were normal.
Tumour markers were unremarkable.
Plain radiograph (figure 1) revealed an expansile

lytic lesion with ‘soap-bubble’ appearance at the
diaphysis of the left femur. Cortical thinning and
endosteal scalloping were apparent in most parts of
the lesion. Some parts of the cortex became imper-
ceptible and interrupted. However, no aggressive
periosteal reaction was noted. There were lobulated
soft tissue swellings causing cortical erosion of the
posterior distal femur. Secondary osteoarthritic
changes of the left knee joint were apparent. The
differential diagnoses at this point of time were
haemophilic pseudotumour, aneurysmal bone cyst
(ABC) and malignant bone tumour (in view of ele-
vated serum calcium) in descending order.
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An MRI of the left femur was performed (figures 2 and 3). On
MRI, the lesion was multilobulated in appearance with involve-
ment of the medullary and subperiosteal spaces. It exhibited het-
erogeneous intermediate signal intensity on T1-weighted and-T2
weighted images. The lobulated soft tissue mass at the posterior
aspect of the distal third femur was attributed to a multilobulated
subperiosteal component with extension to the intercondylar
notch. The multilobulated lesion was outlined by the hypointense
outer rim and hyperintense inner rim on T1-weighted and
T2-weighted images, giving rise to concentric ring signs, signifying
chronic haematomas. The hypointense outer rims in all sequences
represented haemosiderin deposition in the wall. The heteroge-
neous signal intensity in the core lesion was reflective of the differ-
ent stages of blood degradation products. The lesion did not show
fluid–fluid level or enhancement. The imaging finding was consist-
ent with haemophilic pseudotumour. Bone tumour and ABC were
excluded.

At the same time, the patient was being investigated and con-
servatively managed for hypercalcaemia. He was hyperhydrated
with 2.5 L of normal saline daily. Multiple myeloma was
excluded in view of unremarkable findings in the skeletal survery,
urine and serum electrophoresis. No lung lesion was detected on
chest radiograph. Ultrasound of the abdomen showed no evi-
dence of malignancy except for bilateral renal calculi. Finally,
serum parathyroid hormone revealed hyperparathyroidism
(10.4 pmol/L). A diagnosis of osseous haemophilic pseudotu-
mour and concurrent primary hyperparthyroidism was made.
However, in view of the risk of concurrent hyperparathyroidism
with hypercalcaemia secondary to malignancy, a decision of an
open biopsy of the left femur was made to exclude malignancy.
Arrangements were made for factor VIII transfusion during the
biopsy. The obtained histopathological specimen showed mor-
phological features consisting of blood clot with foci of calcifica-
tion. There was absence of fibrous capsule or bone trabeculae.
No evidence of malignancy was detected.

TREATMENT
Subsequently, he was arranged for surgery to excise the distal
femur as he was unable to walk or bear weight. Reconstruction
of the distal femur was performed using a megaprosthesis. The
histology of the lesion showed a collection of altered blood sur-
rounded by an inflamed fibrous pseudocapsule. The pseudocap-
sule contained infiltrates of mild inflammatory cells. Again,
there was no evidence of malignancy. The reactive new bone
formation was present in the affected zone while the rest of the
bone appeared unremarkable. The histopathology evaluation
was concluded as a haematoma.

OUTCOME AND FOLLOW-UP
Postsurgery, the patient recovered well without immediate com-
plications. He was on regular follow-up under the orthopaedic
team, the gastroenterology team for antiviral treatment of
hepatitis C and the endocrine team for hyperparathyroidism.

Figure 2 (A and B) MRI axial T1-weighted images show a
multilobulated expansile mass with (A) intramedullary and (B)
subperiosteal components. Most of the lobulations exhibit concentric
ring signs which signify chronic haematomas. The concentric ring sign
consists of a hypointense outer rim (white arrow) and hyperintense
inner rim (black arrow). The core of the lesion shows heterogeneous
intermediate signal intensity reflecting different stages of blood
degradation products (asterisk).

Figure 1 (A and B) Plain radiograph of the left femur shows an
expansile multilobulated lytic lesion with ‘soap-bubble’ appearance at
the diaphysis of the left femur. Cortical thinning and endosteal
scalloping (black arrow) are apparent in most parts of the lesion. Some
areas of the cortex are imperceptible and interrupted (white
arrowhead). There are lobulated soft tissue swellings causing cortical
erosion of the posterior distal femur (asterisk). Secondary osteoarthritis
of the left knee is apparent.

Figure 3 (A and B) MRI postgadolinium T1-weighted fat-saturated
sequence on sagittal view shows a non-enhancing, multilobulated,
expansile mass with intramedullary component (yellow arrows) in the
diaphysis and subperiosteal component (red arrows) at the distal
metaphysis.
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A technetium-99m sestamibi parathyroid scintigraphy was per-
formed and confirmed a diagnosis of right parathyroid adenoma
(figure 4). Consequently, he was referred to the surgical team for
excision of the parathyroid adenoma.

DISCUSSION
Haemophilia A is an X linked recessive hereditary disease char-
acterised by clotting factor VIII deficiency and almost exclu-
sively affects men. It results in prolonged bleeding after injury,
tooth extraction or surgery.2 Spontaneous bleeding into joints,
soft tissue and bones is a feature of severe haemophilia.2

Repetitive haemathrosis is the common presentation which
results in haemophilic arthropathy.3 In contrast, intraosseous
and subperiosteal bleeding are far less frequent.4 Inadequate
resorption of extravasated blood in the extra-articular musculo-
skeletal system results in an encapsulated area of clotted blood
and necrotic tissue.5 With successive haemorrhagic episodes,
these lesions expand over time and form a pseudotumour.

Osseous pseudotumours most commonly affect the bones that
are susceptible to trauma such as femur, pelvis, tibia and small
bones of the hand in decreasing order of frequency.6

Pseudotumour in a mild haemophiliac is far less frequent. In the
present case, the patient is a mild haemophiliac who does not
have any episode of spontaneous bleeding. A definite episode of
precipitating trauma could not be ascertained. However, it is
likely that the patient had multiple episodes of minor trauma to
the left femur for which he had no recollection. These occur-
rences had subsequently caused prolonged oozing and repetitive
bleeding in the bone.

Osseous pseudotumours can occur in any portion of tubular
and flat bones. On conventional radiography, intraosseous/intra-
medullary pseudotumour appears as a well-defined, unilocular
or multilocular expansile lytic lesion of varying size. The lesion
may lead to cortical thinning or thickening, endosteal scalloping
and peripheral sclerosis.7 Conversely, a subperiosteal pseudotu-
mour would cause pressure erosion to the cortex and give rise
to subperiosteal new bone formation.4 It may extend into the
adjacent soft tissue. Progressive expansion causes gradual bone
loss and subsequently leads to deformity or pathological frac-
ture, mimicking other benign or malignant tumours or infec-
tious processes.7 The differential diagnoses include ABC, giant
cell tumour (GCT), low-grade primary bone sarcoma, metastasis

and osteomyelitis.8 In the present case, conventional radiog-
raphy had depicted the combined imaging features of intraoss-
eous and subperiosteal pseudotumour. The diaphyseal location
of the bone lesion made the likelihood of ABC, GCT and osteo-
myelitis to be less likely in this case as these differential diagno-
ses are commonly centred at the metaphysis.

The appearance on MRI, however, is more specific with an
expansile, multiseptated lesion and an invariably peripheral
hypointense rim in all sequences representing haemosiderin
deposition in the fibrous wall. The concentric ring sign is a
feature of chronic haematoma demonstrating a hypointense
outer rim and a hyperintense inner rim on T1-weighted image.9

The core of the pseudotumour displays heterogeneous intermedi-
ate signal intensity on both pulse sequences owing to the various
stages of blood degradation products within. Fluid–fluid levels
that were absent in the present case would have suggested acute
haematomas.8 In addition, pseudotumours may have peripheral
enhancement but are strictly without internal enhancement.

As imaging features of pseudotumours are characteristic and
with the given history of haemophilia, radiologists should be
aware of these lesions to avoid misinterpretations and unnecessary
biopsies. Biopsy was probably best avoided, because of the high
likelihood of complications, that is, bleeding, fistula and infec-
tion10 and the continued deterioration of the patient necessitating
a limb amputation. Despite the aforementioned risk, an excision
biopsy was performed in this patient owing to the slim possibility
of bone neoplasm in view of concomitant hypercalcaemia.

The management of osseous pseudotumour would need to suit
to each individual case.5 If the pseudotumour is relatively small,
factor replacement therapy and immobilisation may be effective.
Surgery, however, may be the only option in cases where the
lesion is extensive. Amputation of the involved limb may even be
necessary.11 12 The main concern associated with surgery is the
risk of refractory haemorrhage. The availability of factor VIII, IX
and activated prothrombin complex concentrates have now made
surgery feasible. Recurrence, however, can occur in the surround-
ing tissues left behind after removal of the lesion.10

Primary hyperparathyroidism is the commonest cause of hyper-
calcaemia in outpatients.13 The mainstay of treatment for parathy-
roid adenoma is surgery.13 Parathyroidectomy is indicated in the
presence of hypercalcaemia or when complications of hypercalcae-
mia such as renal calculi, osteoporosis and fractures occur.

Figure 4 Technetium-99m sestamibi parathyroid scintigraphy with single photon CT fusion images show a right inferior parathyroid adenoma
posterior to the lower pole of the right thyroid gland.
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Learning points

▸ Pseudotumours are a rare entity, seen in only 1–2% of
severe haemophiliacs with intraosseous or subperiosteal
locations occurring far less frequent than soft tissue location.

▸ Pseudotumour is far less common in mild haemophilia;
however, the diagnosis of haemophilic pseudotumour should
remain a prime consideration.

▸ On MRI, concentric ring signs on T1-weighted image and
absence of internal enhancement on contrast study are
highly characteristic of pseudotumours. Radiologists must be
aware of these lesions to avoid misinterpretation and
unnecessary biopsy.

▸ The treatment of osseous pseudotumour need to suit to each
individual case. Factor replacement therapy and immobilisation
may be effective for a relatively small pseudotumour. Surgery
may be the only option for a large lesion.
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