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Abstract

Resumo

Uncommon presentations of intraosseous hemophilic
pseudotumor in imaging diagnosis™

Apresentacées incomuns no diagndstico por imagem do pseudotumor intradsseo
do hemofilico

Marcel Koenigkam Santos’, Mariana Basso Polezi2, Edgard Eduard Engel®, Ménica Tempest
Pastorello*, Marcelo Novelino Sim&o®, Jorge Elias Junior®, Marcello Henrique Nogueira-Barbosa®

OBJECTIVE: The present study was aimed at describing uncommon presentations of intraosseous hemophilic
pseudotumor in imaging diagnosis. MATERIALS AND METHODS: Retrospective study evaluating five
hemophilic pseudotumors in bones of two patients with hemophilia A. Imaging findings were consensually
evaluated by two musculoskeletal radiologists. Plain radiography, computed tomography and magnetic
resonance imaging studies were analyzed. RESULTS: At contrast-enhanced computed tomography images,
one of the lesions on the left thigh was visualized with heterogeneously enhanced solid areas. This finding
was later confirmed by anatomopathological study. Another uncommon finding was the identification of a
healthy bone portion interposed between two intraosseous pseudotumors in the humerus. And, finally, a
femoral pseudotumor with extension towards soft tissues and transarticular extension, and consequential
tibial and patellar involvement. CONCLUSION: The above described imaging findings are not frequently reported
in cases of intraosseous pseudotumors in hemophilic patients. It is important that radiologists be aware of
these more uncommon presentations of intraosseous pseudotumors.
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OBJETIVO: Este estudo tem como objetivo descrever apresentacdes incomuns do pseudotumor do hemofi-
lico no diagnéstico por imagem. MATERIAIS E METODOS: Estudo retrospectivo com avaliagdo de cinco
pseudotumores 6sseos do hemofilico em dois pacientes. Os achados de imagem em dois pacientes hemofi-
licos tipo A foram avaliados em consenso por dois radiologistas musculoesqueléticos. Foram estudados exames
de radiografia simples, tomografia computadorizada e ressonancia magnética. RESULTADOS: Em uma das
lesdes analisadas a fase p6s-contraste intravenoso da tomografia computadorizada mostrou areas de reforco
heterogéneo e de aspecto sélido no interior da lesdo da coxa direita. Este aspecto foi confirmado no exame
anatomopatolégico da lesdo em questdo. Outro achado raro foi a identificacdo de dois pseudotumores intra-
6sseos no umero, separados por segmento de osso normal. E, por fim, também um pseudotumor do fémur
com extensdo para partes moles e transarticular, com conseqiiente acometimento da tibia e patela. CON-
CLUSAO: Os achados de diagnéstico por imagem acima descritos ndo sdo comumente relatados para os
pseudotumores 6sseos do hemofilico. E importante que o radiologista tenha conhecimento dessas apresen-
tacGes mais raras.

Unitermos: Imagem por ressonancia magnética; Pseudotumor; Hemofilia.
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INTRODUCTION

Hemophiliais a blood coagulation dis-
order characterized by low factors VIII or
IX activity corresponding respectively to
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typesA and B. HemophiliaA, or theclassi-
cal presentation of the disease, is more
common, with a prevalence of 1:10,000,
whilehemophiliaB or “ Christmas disease”
isfoundin 1:50,000 to 1:100,000 individu-
as. Both types of hemophilia originate in
X-linked recessive genetic inheritance car-
ried by women and manifested in men.
Clinical and radiological signs of both
types of hemophilia are similar.

Repeated bleedings with formation of
hematomas and hemarthrosis are the most
frequent muscul oskel etal manifestations of
the disease. Muscles most commonly in-
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volved include the iliopsoas and the gas-
trocnemius. In decreasing order, the joints
most frequently affected are: knee, ankle,
elbow, shoulder and hip, with theresulting
chronic joint disease being called hemo-
philic arthropathy .

Pseudotumor isarare complication, oc-
curring inonly 1% to 2% of hemophilic pa-
tients, independently from type A or B,
however ismorefrequently found in adults
with severe hemophilia (patients with lev-
els of < 1% of coagulation factor)®.

The development of a pseudotumor re-
sults from chronic and recurrent hemor-
rhages that lead to the formation of an en-
capsul ated mass containing blood at differ-
ent stages of degradation. Eventually, the
hemophilic pseudotumor may progress to
avery large lesion. The pseudotumor may
develop in soft tissues, or may be intraos-
seous or subperiostedl, in this decreasing
order of frequency®.

In the present study, imaging findings
of five lesions from intraosseous hemo-
philic pseudotumors in two patients are
presented, highlighting presentations that
are not frequently found in literature re-
ports. One of them isthe apparently solid,
heterogeneous post-contrast enhancement
within a pseudotumor. The post-contrast
enhancement has been better documented
on computed tomography (CT) images,
considering that, at magnetic resonance
imaging (MRI), such areas already pre-
sented a strong spontaneous hyperintense
signal on the precontrast, T1-weighted se-
quences, because of hemoglobin degrada-
tion products. In thissamefemoral pseudo-
tumor, an extension by contiguity of the
lesion to the posterior tibial region was
observed, which is also an uncommon
finding. Another uncommon presentation
described in the present study corresponds
to the presence of two lesions in a same
long bone, the humerus, with an interpo-
sition of o segment of healthy bone be-
tween both lesions.

MATERIALSAND METHODS

Plain radiographs, CT and MRI images
of two hemophilic patients were consensu-
ally reviewed by two musculoskeletal ra-
diologistswith at least a10-year experience
in this subspecialty.
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Both patients were white and had been
diagnosed with hemophiliatype A, one of
them severely affected and the other, mod-
erately affected by the disease (1% to 5%
of coagulation factor).

The radiographs were made in conven-
tional equipment. The CT images were
acquired in helical equipment, with axial
sections of the limbs and 15 mm-thick
slices, beforeand after intravenous contrast
injection, with bone and soft tissue win-
dows. MRI images were acquired with dif-
ferent sequencesin the three planeswith a
15T closed field superconductor equip-
ment, and appropriate coils. Intravenous
paramagnetic contrast was utilized in both
the patients.

The patient with moderate hemophilia
(patient 1) was 22 years old and presented
two lesions affecting the right thigh and
arm. Thediagnosis of hemophiliahad been
confirmed at four years of age, following
investigation for repeated hemorrhages,
mainly in the gingival. This patient has a
history of traumain the region previously
to the manifestation of pseudotumors, with
reports on clinical records of diaphyseal
fracture of the humerus and femur. The
radiographs from the time of the trauma
were not found. The lesion diagnosis was
confirmed by anatomopathological study,
after suprapatellar amputation of the right
lower limb and supracondylar amputation
of the right upper limb, both surgeriesin-
dicated because of infection of the lesions
with no response to the clinical treatment.

The patient with severe hemophilia(pa
tient 2) was 20 years old and presented
three lesions, also in the right thigh and
arm. During the investigation of muscular
hematomas at the first year of life, the di-
agnosis of hemophilia had aready been
confirmed. The history of traumain there-
gions where the pseudotumors developed
was also reported on the patient’s clinical
records. In the case of this patient, anato-
mopathological confirmation was obtained
after amputation of theright upper limb and
resection of the femoral diaphysis with
bone endoprosthesis implantation. Both
surgeries were indicated for compartment
syndrome and pain unresponsive to treat-
ment.

RESULTS

On the patients 2 radiographic images,
two lytic expansile lesions with marginal
sclerosis and bone cortical thinning and
discontinuity were observed. On the other
hand, in the case of patient 1, the lesions
presented a more aggressive appearance,
with volume and density increasein the soft
partsof thelimb, regionswith bone resorp-
tion and fragmentation of the involved
bone (Figurel).

At CT, thelesionswere characterized as
well defined masses and heterogeneous
contents, with predominant hypoattenu-
ating areas associated with expansion and
destruction of the affected bones. In the
patient 1, the post-contrast phase demon-

Figure 1. Plain radiographs showing hemophilic pseudotumor in the right humerus of patient 2, as lytic
expansile lesions (A). In patient 1, bone resorption is observed, with increase in volume and soft tissue
density in the right thigh, associated with femur destruction (B), with the lesion extending to the knee
joint bones, involving the patella and posterior aspect of the tibia (C).
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strated irregular areas of heterogeneous
enhancement within ontheright thigh (Fig-
ure 2).

Both patients underwent MRI. In the
patient 1, only thelesion of the right femur
was studied, as the amputation of the right
upper limb had already been performed. In
this patient, considerable enlargement of
the lower limb was observed with an
expansile, well defined lesion, measuring
41.0 X 21.0 x 15.0 cm, and irregular and
discontinuous capsule with hypointense
signal on all the sequences. Thelesion con-
tent was heterogeneous, with predominant
areasof hyperintensesignal on T1- and T2-
weighted sequences. Foci of low signal
intensity were also observed, correlating
with the presence of bone fragments and
hemosiderin (Figure 3). The lesion pre-
sented a subtle heterogeneous enhance-
ment after paramagnetic contrast injection,
considerably less evident than the one ob-
served at CT. In the femoral lesion of the
patient 1, the extension of the femoral le-
sion to the bones of the kneejoint wasiden-
tified, with bone destruction in the patella
and in the posterior aspect of the tibia.

In the patient 2, three lesions were
evaluated by MRI. A dyaphysea segment
of healthy bone was observed separating
the two lesions in the right humerus. The
signal intensity characteristics of thesetwo
lesions were similar to those in the third
lesion of the right femur of the same pa-
tient. Thehumeral pseudotumors measured
9.0 and 8.0 cm in their largest diameter,
while the femoral lesion reached 15.0 cm
initslargest diameter. At MRI, the hetero-
geneous contents of the lesions could be
clearly observed, with areas of hypointense
signal on T1- and T2-weighted sequences.
The femora lesion was exclusively
intraosseous, with cortical bulging, while
the lesions in the humerus presented areas
with discontinuous bone cortical, with
components of soft tissue and an irregular
hypointense halo on al the sequences. In
this patient, no pathological enhancement
was observed after paramagnetic contrast
injection.

DISCUSSION

The present study describestwo patients
with atotal of fiveintraosseous hemophilic
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Figure 2. Pseudotumor in the right thigh of patient 1, observed at CT as a predominantly hypodense,
well defined mass (A), with areas of heterogeneous enhancement inside after intravenous contrast in-
jection (B). By contiguity, the pseudotumor extends to the knee by contiguity, with bone destruction being
observed in the patella and proximal tibia (C,D).

Figure 3. MRI T1-weighted image with fat saturation demonstrating hemophilic pseudotumor in patient
1, axial (A) and coronal (B) planes of the right thigh, showing well delimited lesions, with discontinuous
hypointense capsule, bone destruction and heterogeneous contents. The two lesions in the right humerus
of the other patient show similar characteristics on coronal, T1-weighted (C) and DP-T2-weighetd (D)
images, where a separation by a healthy bone segment is observed.
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pseudotumors (two in the femur, and three
in the humerus) evaluated by plain radiog-
raphy, CT and MRI. According to the lit-
erature, femur, hip, tibia and the hand
bones are most frequently affected®.

Pseudotumor was first described in
1918 by Starker et al.®, and at that timethe
expansile character of thislesionwashigh-
lighted, as an indication of the differential
diagnosis with malignant neoplasm. At ra-
diography, bone hemophilic pseudotumors
are seen as osteolytic, well defined expan-
sile, uni- or multilocular lesions. Eventu-
ally thelesions show endosteal scalloping,
thickening, thinning or even discontinuity
of thebone cortical. Margina sclerosisand
dystrophic calcifications may occur. The
presence of discontinuous periostesl reac-
tion, which is frequently present in malig-
nant bone lesions, has been described in
cases of bone hemophilic pseudotumor®.

In 1972, Brant & Jordan® thoroughly
reviewed the radiographic findings of
pseudotumor, and emphasized the rel-
evance of acute trauma, even when small,
related to the hemorrhage that originates
the initial lesion. Depending on the num-
ber and extent of the subsequent bleedings,
this lesion leads to the formation of the
pseudotumor that may develop in amatter
of weeks or even years. In the case of the
two patients included in the present study,
the history of trauma in the sites of the
pseudotumor was registered on their clini-
cal records.

At CT, the hemophilic pseudotumor is
generally visualized as a lesion with
multicystic aspect, with well defined lim-
its and eventually with more marked bone
destruction. At the acute phase, the center
of thelesion is hypodense, and the periph-
eral areapresentsan attenuation coefficient
similar to one of the adjacent musculature.

Likein other hemorrhagiclesions, fluid
levels are frequently found at images of
sectional imaging methods. After intrave-
nous contrast injection, a peripheral en-
hancement is most frequently observed,
with the outlining of the pseudocapsule of
the lesion®®.

The presence of heterogeneous en-
hancement in neoplastic masses is caused
mainly by neoangiogenesis, with the for-
mation of pathological vessels, with altered
resistance and permeability®. In one of the
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lesions described in the present study, en-
hancement was observed after intravenous
contrast injection, which might have devi-
ated the rationale in the differential diag-
nosis, in case the radiologist were not
aware of the clinical information. Because
of bleedings in different times, the hemo-
philic pseudotumor may present irregular
septations and even solid areas of organi-
zation, with fibrocicatricial tissue that may
present enhancement after intravenous con-
trast injection®.

Theradiologist and the assisting physi-
cian must have knowledge of these presen-
tations, albeit uncommon, in order to per-
form an appropriate evaluation and avoid-
ing unnecessary biopsy, obviously undesir-
ableinahemophilic patient, because of the
high incidence of complications, including
bleedings, fistula and infection®©,

The heterogeneous aspect of the lesion
contents at MR is caused by the different
stages of bleeding and blood degradation.
The more peripheral areas with hypoin-
tense signal on T1-weighted images corre-
spond to fluid with intra- and extracellular
meta-hemoglobin, i.e. degrading blood, in
aperiod from three daysto four weeks. The
most central portions of the lesion where
intermediate to hypointense signal pre-
dominates, correspond preferably to the
presence of deoxyhemoglobin originated

from extravasation of red blood cellsinthe
previous 24 to 72 hours. The center of the
lesion tends to become heterogeneously
hyperintense with the progress of the he-
moglobin degradation. The hypointense
capsule that may outline the hemophilic
pseudotumor, specially the muscular ones,
isformed by fibrotic tissue, with hemosid-
erin contained in the macrophages, aspects
that justify the low signal intensity ob-
served on T1- and T2-weighted sequences.
The halo is more easily identified on T2-
weighted, fast spin echo and gradient echo
S;equences(a,7,9,11,12)_

The characteristics of the lesions ob-
served at MRI were confirmed by anatomo-
pathological study. Such studies demon-
strated extensive hematomas at several
stages of development, with areas of orga-
nization and fibrosis, presence of histio-
cytescontaining hemosiderin, mainly inthe
regions where a firm and chestnut-shaped
capsule is observed involving the lesion
(Figure 4).

Jaovisidhaet al.™, reviewing the spec-
trum of MRI findings of hemophilic pseudo-
tumors, have described the presence of
peripheral solid nodules, particularly in
muscular lesions, corresponding to small
hematomas resulting from the rupture of
small adjacent muscular vessels. In such
lesions, the presence of smaller cystic le-

Figure 4. Patient 1, Preoperative picture of the right thigh (A) and the pseudotumor after surgical resec-
tion (B). Slides with hematoxylin-eosine stained specimens showing the hematoma intermingled with
areas of fibrosis and organization tissues (C,D).
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sions, or “subsidiary cysts’, can be ob-
served and, according to the authors, it
should be reported for an appropriate sur-
gical planning.

The present study describes the case of
apatient with severe hemophiliawho pre-
sented two intraosseous pseudotumors
separated by a segment of healthy bone, a
different presentation with no similar report
in the literature. MRI was the method that
better demonstrated this presentation, prob-
ably secondary to traumasat different times
on the same bone.

In the other patient, with moderate he-
mophilia, the authors describe a large
pseudotumor with a more aggressive solid
aspect, and heterogeneous contrast en-
hancement at CT, resembling the aspect of
amalignant neoplasm. The grading of he-
mophilia is based on the rate of coagula-
tion factor, and a single patient may be re-
classified with the progression and treat-
ment of the disease. Patients with severe
disease may present spontaneous bleed-
ings, but even those with moderate or mild
hemophilia may disproportionally present
major bleedings following minor trau-
mas®. Therefore, the presence of a more
aggressive lesion in a patient with moder-
ate disease should not be interpreted as
unexpected or incompatible.

The differential diagnosis for hemo-
philic pseudotumor may be reached with
several benign, malignant or even infec-
tious lesions, especially when presenting
intra tumor hemorrhage. At imaging diag-
nosis, intraosseous hemophilic pseudotu-
mors may simulate several lesions such as
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giant cell tumors, desmoplastic fibroma,
plasmocytoma, metastasis, Ewing’s sar-
coma, osteosarcoma, aneurysmal bone
cyst, brown tumor of hyperparathyroidism
and hydatid disease®'?.

Although several lesions may present
imaging findings similar to those of hemo-
philic pseudotumors, this difficulty is nor-
mally overcome by the knowledge of the
patient’sclinical history. Theimaging find-
ings, however, may be specific enough to
significantly restrict the differential diag-
nosis, by demonstrating the capsule of the
lesion and the contents with hemoglobin
degradation productsat different stages™®.

If the pseudotumor israpidly diagnosed,
while the lesion is still small, the clinica
management, whichincludesbonereplace-
ment therapy and immobilization, may be
resolutive. However, in caseswherelesion
becomes extensive, sometimes involving
neurovascular structures, surgery may be-
come the only viable option. Many times,
the only surgical option isamutilating al-
ternative, with amputation of the limb in-
volved®>19,

MRI may play a significant role in the
follow up of pseudotumor progression,
particularly in the differentiation between
recent bleedings and previous and orga-
nized bleedings.
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