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Extramedullary hematopoiesis (EMH) is a physiological compensatory
phenomenon occurring in many hemolytic anemias including thalassemia.
Besides transfusion, radiotherapy, surgery or a combination of these modalities,
hydroxyurea (HU) as an optimal treatment has been described occasionally.
We described a case of beta-thalassemia major who has been on regular blood
transfusion and developed EMH that was treated with HU combined with
radiotherapy.
EMH should also be considered in thalassemia major patients, although
it is more common in non-transfusion dependent thalassemia patients. HU
combined with low dose radiotherapy along with regular blood transfusion are
suggested as good treatment options for patients with EMH.
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Introduction
Extramedullary hematopoiesis (EMH) is a compensatory
phenomenon occurring because of insufficient bone
marrow function that can produce ectopic hematopoietic
elements outside of the bone marrow and peripheral
blood.1 It occurs in patients with hemolytic anemia,
especially in non-transfusion dependent thalassemia and
less common in thalassemia major patients, however it
is also present in other hematological diseases such as
myelofibrosis, polycythemiavera, leukemia, lymphoma
and sickle cell anemia.1, 2
Extramedullary hematopoiesis (EMH) as a tumorlike mass usually manifests in the spleen and liver
and occasionally in lymph nodes. It may also occur
in uncommon locations such as the skin, heart, lungs,
thymus, breast, central nervous system, middle ear and
paratracheal region.3
28

Diagnosis and management of EMH is important
for prevention of cord compression and permanent
neurological deficits and decreasing the incidence of
irreversible neurologic damage in paraspinal locations.
Magnetic resonance imaging (MRI), computed
tomography scanning, and ultrasonography are diagnostic
methods for diagnosis of EMH.4
Management options include repeated blood transfusions
to down regulate erythropoietin production, surgical
decompression and radiotherapy to halt the production
of overgrown marrow tissue alone or in combination
with blood transfusion. Recently, cytostatic agents such
as hydroxyurea (HU) and erythropoietin were also
described, however; the optimal management of such
patients remains controversial.5
Herein, we describe a case of transfusion dependent
beta-thalassemia major presenting with cord compression
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EMH in transfusion -dependent thalassemia major

due to EMH that was treated by HU combined with
radiotherapy.
Case Report
A 28-year-old man (weight 69 kg and height 173 cm)
on regular blood transfusion was referred to thalassemia
clinic with severe back pain, paresthesia, weakness of
lower extremities and inability in walking which started
since 10 months ago. It was gradually increased over
this period. He was diagnosed as beta thalassemia major
by CBC and hemoglobin electrophoresis at the age of
6 months. He also had been receiving subcutaneous
deferoxamine by pump infusion as iron chelating agent
since the age of three years old. Deferasirox as oral
iron chelating agent (20-25 mg/kg/once per day) was
substituted for deferoxamine due to poor compliance.
All clinical and hematological data are summarized in
Table1. On physical examination, spleen was palpable 3
cm below costal margin.
T1-weighted MRI of the thoracic spine with and
without contrast was performed which showed extensive
paraspinal and extradural intraspinal masses representing
EMH (Figure 1). The patient was scheduled to receive HU

1500 mg/day (22mg/kg) along with blood transfusion as
well as ten fractions (200 Gy per fraction) of low dose
radiotherapy. His back pain, leg paresthesia and difficulty
in walking improved after one month of therapy and EMH
masses disappeared after 6 months of treatment with
hydroxyurea (Figure 2).
The patient is now on HU (15 mg/kg/day) and deferasirox
without any complication during nine months of followup after complete remission. Informed consent was signed
by the patient.
Discussion
EMH can occur in patients with hemoglobinopathies
including sickle cell disease, thalassemia and
myelofibrosis, but it is particularly common in
thalassemia intermedia patients.6 EMH is almost
exclusively asymptomatic and is believed that more
than 80% of cases may remain asymptomatic, but in
rare cases due to spinal cord compression it leads to a
variety of neurological symptoms.5 The first description
of spinal cord compression due to EMH in thalassemia
was reported by Gatto in 1954. The diagnosis at that time
was based on clinical examination and myelography.7
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Figure 1: Axial and sagittal T1-weighted MR imaging before treatment with hydroxyurea. Extensive paraspinal and extradural
intraspinal masses representing extra medullary hematopoiesis.

Figure 2: Axial and sagittal T1-weighted MR imaging after treatment with hydroxyurea. Significant improvement evidenced by
absence of intraspinal masses of extramedullary hematopoiesis.
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At present, MRI appears to be the modality of choice
for evaluation of spinal cord compression. After that
report, many other cases of EMH at different sites have
been reported in the literature but their management still
remains controversial.8
There are several studies that shows EMH is more
common in non-transfusion-dependent thalassemia
patients (Thalassemia Intermedia), in which the incidence
of EMH in these patients may reach up to 20%, while
in transfusion-dependent thalassemia major patients the
incidence remains <1% due to regular blood transfusion.9, 10
Our patient was a case of thalassemia major who was
presented with signs and symptoms suggestive of EMH.
We considered higher doses of hydroxyurea (22 mg/kg/
day) along with radiotherapy for the patient with good
clinical response.11
The patient tolerated well HU and low dose radiotherapy
with no evidence of recurrence until 9 months after
remission.
The pre-transfusion hemoglobin levels of 8.5-9 gr/dl
might be tolerated well in adult patients,12 but this case
conveyed that it should be individualized since this
threshold may not suppress the bone marrow adequately
and hence results in EMH. It seems that one may suggest
that pre-transfusion hemoglobin levels be maintained
above 10 gr/dl to prevent development of EMH in
thalassemia major patients.
Conclusion
In patients with thalassemia, paraspinal EMH may cause
spinal cord compression. Therefore, rapid diagnosis and
treatment is important to prevent irreversible damage to
the spinal cord and improve functional outcome. EMH
should be considered as a differential diagnosis in patients
with chronic hemolytic anemia presenting with spinal
cord symptoms, although it is not common in patients
with beta-thalassemia major.
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