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INTRODUCTION

EXTRAMEDULLARY HEMATOPOIESIS (EMH) originates from
multipotential cells in any tissue and typically involves
the liver, spleen, and lymph nodes. Other common sites
include the intrathoracic cavity, paraspinal regions, kid-
ney, adrenal glands and thyroid.1–5 However, meningeal
EMH has rarely been reported in cases with idiopathic
myelofibrosis.6–9 Intracranial EMH most frequently in-
volves the cranial dura and falx, followed by the cerebral
parenchyma, optic nerve sheath and the diploic space of
the skull.7 Intracranial EMH is typically asymptomatic
and sites are usually found by chance. On the other hand
extramedullary hematopoiesis in the intracranial or
intraspinal epidural space can lead to serious neurologic
complications including subdural hemorrhage, delirium,

increased intracranial pressure, papilledema, coma, mo-
tor and sensory impairment, and limb paralysis.9–13

Diagnosis of EMH, based on clinical circumstances
and the use of different diagnostic imaging modalities,
such as CT, MRI or radionuclide imaging, is difficult.

Radionuclide scintigraphy can be performed for detect
or confirm sites of extramedullary hematopoiesis with
different colloids, Fe-52, In-111 and Tc-99m labeled
monoclonal antibodies.14–21 Because of the smaller size
of the particles (almost 95% of particles are least than 0.08
µm in size with a mean size of 0.03 µm) more nanocolloid
localizes in the bone marrow (~15%) relative to other
colloids (2–5%).22

We present a case with intracranial medullary hemato-
poiesis due to idiopathic myelofibrosis diagnosed with
Tc-99m nanocolloid scintigraphy.

CASE REPORT

An 18-year-old man with severe headache, dyspnea,
fatigue, and anemia was admitted to the hematology clinic
for investigation and treatment. There was no history of
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in falx cerebri of sinus sagittalis superior. In Tc-99m MDP bone scintigraphy, increased osteoblastic
activity in the left frontal and parietal bones, in shoulders, knee and ankle joints, and in both
metatarsal bones were seen. After gadodiamid injection, T1 weighted MRI showed diffuse contrast
increased in the meningeal areas surrounding the brain. A biopsy of the mass revealed extramed-
ullary hematopoiesis composed of erythroblasts, mature and immature myeloid cells, and mega-
karyocytes. It was deduced that these described foci of EMH.
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trauma or primary malignancy. He was diagnosed as
having myelofibrosis when he was 12 years old. On
clinical examination, hepatomegaly was found. Splenec-
tomy had been performed for thrombocytopenia and
painful splenomegaly two months earlier. Bone marrow
aspiration biopsy revealed fibrosis and focal hypercellular
marrow and megakaryocytic hyperplasia. MRI showed
diffuse signal enhancement surrounding the brain (Fig.
1). Bone marrow of whole body and cranium SPECT

images were acquired 45 minutes after the injection of 370
MBq Tc-99m nanocolloid intravenously. Cross sections
of transaxial, sagittal and coronal images of the brain were
obtained during the SPECT study. Increased radiotracer
uptake was observed in the bilateral parietal, bilateral
frontal and left occipital bones and especially in falx
cerebri of sinus sagittalis superior (Figs. 2 and 3). In
planar images, the liver was enlarged and radiotracer
uptake was increased. In addition, increased radiotracer
involvement was observed in the femur and tibia (Fig. 4).
On the other hand whole body bone scintigraphy was
performed using 740 MBq technetium-99m methylene-
diphosphonate (Tc-99m MDP) too. Bone scintigraphy
showed increasing osteoblastic activity in the left frontal
and parietal bones, in shoulders, knee and ankle joints,
and in both metatarsal bones (Fig. 5). A biopsy of the mass
revealed extramedullary hematopoiesis composed of eryth-
roblasts, mature and immature myeloid cells, and mega-
karyocytes. It was deduced that these described foci of
EMH.

Fig. 1   After gadodiamid injection, T1 weighted MRI showed
diffuse contrast increased in the meningeal areas surrounding
the brain.

Fig. 2   Cross sections of transaxial, sagittal, and coronal images of the brain were obtained during the
SPECT study with Tc-99m nanocolloid. There was increased radiotracer uptake in bilateral parietal,
bilateral frontal and left occipital bones and especially in falx cerebri of sinus sagittalis superior.
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DISCUSSION

There are two main groups in EMH. The first group shows
paraosseous foci that may result from herniation of med-
ullary tissue from the underlying bone and is seen in
hemolytic disorders such as thalassemia and sickle cell
anemia, where the marrow has tremendous activity. The
second group shows extraosseous soft tissue foci, which
may arise from multipotential stem cells. This happens
when the marrow activity is ineffective, as in idiopathic
myelofibrosis or, rarely, with toxic or tumoral marrow
destruction.6

Lund and Aldridge published the first description of the
cranial imaging findings in EMH.6 Landolfi et al. reported
the occurrence of meningeal masses causing exophthal-
mos and fever in a patient with myelofibrosis secondary to
polycythemia vera.8 Also Urman et al. confirmed the
presence of a meningeal intracranial mass due to EMH
with radionuclide imaging using Tc-99m nanocolloid.9

Although diagnostic radiologic methods such as com-

Fig. 3   Increased radiotracer uptake in transaxial section.

Fig. 5   Tc-99m MDP bone scintigraphy showed increasing osteoblastic activity in the left frontal and
parietal bones and in shoulders, knee and ankle joints, and in both metatarsal bones.

Fig. 4   In planar images, the liver was enlarged and radiotracer
uptake was increased. In addition, increased radiotracer in-
volvement was observed in the femur and tibia.

puted tomography and magnetic resonance imaging can
be suggestive of the presence of extramedullary hemato-
poiesis, neither of them can confirm the nature of hemato-
poietic tissue.21 Effective diagnosis involves a specific,
reliable, whole-body and low-cost method of screening.
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Tc-99m labeled colloids allow visualization of bone mar-
row elements wherever they might arise. In the case of
suspected EMH, only scintigraphic methods can detect
and confirm the nature of hematopoietic tissue. How-
ever, biopsy is needed to provide cytologic or histologic
confirmation.23

Radionuclide scintigraphy has been used in a number
of patients to detect or confirm sites of extramedullary
hematopoiesis imaging with colloids, Fe-52, In-111, Tc-
99m labeled monoclonal antibodies.14–21

Identifying EMH using Tc-99m labeled colloids, espe-
cially sulfur colloids, combines several advantages of the
different approaches to scintigraphic detection listed above.
Tc-99m labeled colloids are reliable whole body radio-
nuclides, are readily available, and provide a low cost
method for detecting hematopoiesis. However, this kind
of scintigraphy has disadvantages, caused by the distribu-
tional properties of the substance. The reticuloendothelial
rather than erythropoietic cells trap the colloids .21 Since
a full bone marrow complement of erythroid, reticuloendo-
thelial and megakaryocytic cells is present in the areas of
EMH both reticuloendothelial system and erythropoietic
agents can be used.9

In our patient the diagnosis of EMH was based on
localization of Tc-99m nanocolloid in intracranial masses,
the nature of which was suggested with MRI.

In MDP bone scintigraphy increased uptake of ra-
diotracer in extramedullary hematopoiesis may be con-
fused with osteoblastic activity.

We reported a very rare case with extramedullary
meningeal hematopoiesis and emphasized that nanocolloid
scintigraphy has some advantages for the detection of
medullary and extramedullary hematopoiesis compared
to MRI and computerized tomography imaging.
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