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ABSTRACT

A hemophilic pseudotumor is one of the rarer complications of hemophilia that results from repetitive bleeding result-
ing in an encapsulated mass of clotted blood and necrosed tissue. These have become rarer over the years with better
treatment modalities for bleeding disorders like factor replacement. In this case report, we describe the natural history
and clinical course of a patient with hemophilia who presented with a massive pseudotumor. A review of literature fol-
lows which explores all the relevant data to date on the presentation, complications, diagnostic modalities and therapies
that have been implemented in the management of this rare complication of a common bleeding disorder.
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1. Introduction

Hemophilia A and B are X-linked clotting disorders caused
by the deficiency of factors VIII and IX respectively.
Clinical presentation varies with the severity of the dis-
ease. Hemophilia manifests with hemorrhage; spontane-
ous bleeding into joints and muscles is a feature of severe
hemophilia [1,2]. A hemophilic pseudotumor is the result
of repeated episodes of bleeding at a bone fracture site or
as a result of sub-periosteal hemorrhage or bleeding into
a soft tissue. Inadequate resorption of extravasated blood
results in an encapsulated area of clotted blood and ne-
crosed tissue. With successive hemorrhagic episodes, these
lesions expand over time, eventually causing symptoms
by mass effect.

The majority of all reported hemophilic pseudotumors
involve the musculoskeletal system. A few intra-abdo-
minal pseudotumors have been reported but these were in
fact tumors of the pelvis that had extended into the ab-
domen [3,4]. Very few retroperitoneal pseudotumors
have been reported in literature. In this case report, we
describe a patient with a massive retroperitoneal pseudo-
tumor and review the literature on hemophilic pseudo-
tumors.

2. Case Report

Our patient is a 54 y/o caucasian gentleman with Factor
IX deficiency (Christmas disease). He presented to our
institution with malnutrition and early satiety due to a
large intra-abdominal mass. The patient was born with a
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glial hematoma and rectal bleeding and was subsequently
diagnosed with Factor 1X deficiency at the age of 2.
Throughout his childhood he had several instances of
hemarthrosis and eventually developed ankle fibrosis. At
some time during his clinical course, patient was started
on Factor IX replacements.

In his early adulthood, he noticed paraesthesias in the
right upper thigh that were brought on by prolonged
weight bearing and relieved by rest. He did not seek
medical attention for a substantial period of time. The
pain however worsened over time and began to radiate
down to his knee. Patient sought emergent care for the
pain but all initial evaluations were inconclusive. After
multiple visits to the ER for similar complaints, a CT
scan of the pelvis was obtained which revealed a retrop-
eritoneal pseudotumor, arising from the right pelvis and
incidentally compressing the bladder. The patient con-
tinued to receive factor replacements.

His symptomatology changed over the next decade.
The pain shifted to the abdomen and also started to abate
for prolonged periods of time. His abdominal girth visi-
bly increased, and went from a 32”7 waist in his late
twenties to a 40” waist in his forties. During this period,
he underwent follow up CT scans and MRIs. The pseu-
dotumor showed a progressive increase in size and
worsening compression of the surrounding structures.
The risk of surgery was considered too high due to the
retroperitoneal location of the mass and the pseudotumor
was left unresected.

In his fifth decade, the patient’s waist circumference
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was 50” and he started noticing early satiety, worsening
nausea and vomiting. Imaging studies now documented
compression of the stomach by the pseudotumor. His
nutrition status deteriorated to the point that he was hos-
pitalized and underwent CT guided aspiration of strate-
gically located daughter cysts [branches of the main
pseudotumor] with subsequent decompression of the
stomach and temporary relief of symptoms. At this point,
patient was offered surgical resection of the pseudotumor
in the event that his symptoms recurred and were deemed
to be life threatening. An MRI obtained at this stage is
shown in Figure 1. He was readmitted to the surgery
service at our institute with intractable nausea, vomiting
and failure to thrive and underwent successful surgical
debulking of the pseudotumor. At the time of surgery, his
tumor measured 34 x 21 x 22 cm (Figure 2). The re-
sected mass was massive and had a volume of approxi-
mately 20 liters. The patient developed post operative en-
terocutaneous fistulae and died within 4 months of sur-
gery due to infectious complications.

(b)

Figure 1. MRI images showing vertical and transverse sec-
tions of the abdomen.
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(b)

Figure 2. The tumor mass before surgery and at the time of
resection.

3. Discussion

The hemophilic pseudotumor was first described by
Starker [5] who described the entity in the femur of a 14
year old boy. Pseudotumors or “blood cysts” are a rare
complication of this hemorrhagic syndrome, having been
observed in only 1% - 2% of patients with severe disease.
[6] Affected patients are usually diagnosed hemophiliacs
who have experienced multiple hemorrhagic episodes
from various sites over several years [3,4,7].

As hemorrhagic episodes are now well controlled with
factor substitution therapy, the incidence of pseudotu-
mors may have decreased [9,10]. However, factor sub-
stitution therapy is ineffective in patients with autoanti-
bodies against factor VIII or factor IX. Among these pa-
tients, bleeding also tends to be more severe and varied
in anatomical location [11].

Pseudotumors consist of extravasated clotted blood
surrounded by a fibrous capsule. They commonly affect
bones [5,12-14] but have also been reported to occur in
the lung [15], abdomen [3] and intramurally in the wall
of the stomach [7,16,17]. The bones most commonly af-
fected are the ones most susceptible to trauma i.e. femur,
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pelvis, tibia and small bones of the hand in decreasing
order of frequency [13,14].

Clinical Presentation

Patients present with painless palpable masses or with
painful crises due to episodic acute bleeding into the tu-
mor [4]. Most of the morbidity from pseudotumors is due
to their compressive effect on surrounding structures
including bone destruction [4,5,13,18], muscle necrosis
and skin necrosis [18,19], Depending on the area involved,
the symptoms include; palpable masses, numbness, weak-
ness, and neuralgia [4,6].

4. Complications

Complications occur due to the extension of their com-
pressive effect and include perforation through the skin
or into adjacent organs, abscess and fistula formation [19,
20], pathologic fractures due to bone destruction and
resorption [6] and compartment syndromes due to vas-
cular compromise and joint contractures [21]. In rare
cases, rupture of a pseudotumor can cause life threaten-
ing exsanguinations. [6,21,22]. Erosion into an artery
may also be responsible for massive bleeding. Also, a
pseudotumor distorts natural anatomy causing major dis-
placements of bowels, ureters, nerves and blood vessels
thus increasing the likelihood of injury during surgery.

[4].
5. Pathology

On histological examination, hemophilic pseudotumors
resemble hematomas with a dense fibrous capsule. The
cyst wall is formed by collagenous connective tissue and
the cavity contains a variable amount of organized fi-
brous tissue, thick “toothpaste-like” debris and liquefied
clots. Other features that have been observed within the
cyst cavity include bone fragments, foci of hemosiderin
loaded histiocytes, vascular neoformation, osteoid neo-
formation, giant multinucleated cells and foreign body
type cells [23].

6. Imaging
6.1. X-Rays

On radiologic imaging, hemosiderin deposits within the
cyst result in a dense appearance, mimicking other be-
nign or malignant tumors or infectious processes. The
differential diagnosis includes Ewing’s sarcoma, osteo-
myelitis, primary osteosarcomas, metastatic neoplasms,
tuberculosis abscesses, giant cell tumors, plasmacytomas
and chondrosarcomas [24]. However, with Hemophilia A
or B and a history of recurrent bleeding episodes, hemo-
philic pseudotumor ought to be one of the top differen-
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tials.

6.2. Computed Tomography (CT)

CT scans define the attenuation value of the tumor and
thus help to differentiate it from other masses. It clearly
delineates the size and extent of the tumor and compres-
sion of the adjacent skeleton, tissues and organs. Of note,
early in the course of a lesion, CT may prove useful in
determining the origin of the pseudotumor and help fol-
low its course. In cases that are conservatively managed,
consecutive CTs may help decide whether or not surgery
is indicated. CT scans have been proven to be particu-
larly efficient in the detection of daughter cysts, deep
seated cysts and tumor extension into adjacent tissues,
information that is useful in planning surgery [8,25-27].

6.3. Ultrasonography

Ultrasonography is ineffective for the detection of bony
changes. It can be used after surgery to monitor for re-
currence of pseudotumors in soft tissues. It has also been
suggested as a low cost alternative to monitor the pro-
gress of an existing lesion before obtaining a CT scan
prior to repeated surgery [27].

6.4. Magnetic Resonance Imaging (MRI)

MRI has been shown to be superior to other modalities
for the imaging of soft tissues [28]. MRI is sensitive for
the detection of pseudotumors and can provide useful
information for decisions regarding therapy and may be
used to follow the response of a tumor to treatment [21].
The MRI appearance of pseudotumors shows a hetero-
genous signal with a dense fibrous or hemosiderin laden
capsule that shows low intensity on T1 and T2 weighted
images. A unique finding in intramuscular pseudotumors
is the presence of mural nodules [21].

The appearance on MRI seems non-specific with a
similar appearance in tumors and abscesses, but invaria-
bly there are heterogeneous low- and high-signal inten-
sity areas on both pulse sequences, reflecting the pres-
ence of blood products in various stages of evolution.

In summary, either CT or MRI is indicated as an im-
aging modality. Imaging characteristics of pseudotumors
are rather non-specific, but given a history of hemophilia,
radiologists must be aware of these to avoid misinterpre-
tation as biopsy of a pseudotumor is absolutely contrain-
dicated.

7. Therapy

Given the rarity of hemophilic pseudotumors, there is no
consensus among authors about specific management
strategies. In view of the differing approaches in various
case reports, it would be best to individualize therapy.
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Conservation: A conservative approach includes factor
replacement and immobilization of the affected area.
With long term replacement, the prognosis is favorable
[29] and this method has been suggested as the preferred
management of pseudotumors caused by recent hemor-
rhage [30].

Aspiration: Aspiration of the fluid within the cysts for
either diagnostic or therapeutic purposes is absolutely
contraindicated. First, the cystic contents are too thick to
permit successful aspiration. Secondly, there is a sub-
stantial risk of relapse, sepsis or the development of a
persistent fistula [4,23,31].

Surgery: Surgery has been recommended early in the
management of pseudotumors, particularly those of the
ilium and femur in order to prevent erosion of bone, ul-
ceration of overlying skin and infection [32]. Indications
for surgery include clinical or radiographic evidence of
progressive enlargement of the hematoma, hemodynamic
deterioration or occurrence of a complication. Surgical
extirpation of pseudotumors is complicated by their size,
distortion of normal anatomy, involvement of adjacent
neurovascular structures and the presence of daughter
cysts which must be completely removed to prevent re-
currence. The main concern associated with surgery is
the risk of uncontrollable hemorrhage. The availability of
Factor VIII, IX and activated prothrombin complex con-
centrates have now made surgery feasible. Recurrence
after surgery occurs in the surrounding tissues left behind
after removal of the tumor [24]. Surgical management
has been associated with the best outcomes especially
when selected as the primary line of treatment. Studies
also showed that patients in whom surgery was per-
formed after the failure of replacement therapy had
poorer outcomes than those in whom it had been the
primary modality [23]. Surgery has also been suggested
as the preferable treatment for pseudotumors that have
been present for years [30].

Radiotherapy: Radiotherapy is a viable alternative where
surgery is not feasible and conservative management is
not effective. Several mechanisms have been suggested
to explain the response of pseudotumors to radiation
therapy. These include radiation induced injury to blood
vessels [14,37] and fibrosis of the cellular component of
the pseudotumor [38]. Radiotherapy has been shown to
be a good alternative in the management of recurrent
pseudotumors of the long bones [36].

8. Conclusion

Hemophilic pseudotumors are a well documented com-
plication of bleeding disorders that clinicians should be
aware of while caring for such patients. Signs and symp-
toms of compression should be evaluated early on with
CT and then MRI. Early surgical consultation along with
factor replacements are essential steps after diagnosis is
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made. Patients with advanced disease and complications
might benefit with a conservative approach but further
decision making would need an interdisciplinary ap-
proach.
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