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Gd-DTPA Enhancement in CNS Extramedullary Hematopoiesis

Extramedullary hematopoiesis involving the meninges is an uncom-
mon sequela in patients with myelofibrosis. Its dramatic regression
after radiation therapy, however, makes it an important and treatable
entity. We describe the exquisite Gd-DTPA enhancement of the
meninges in the brain and spinal canal of a patient with extramedullary
hematopoiesis and the expected course after irradiation.

Case Report

Polycythemia vera was diagnosed in a 53-year-old woman who
had erythrocytosis, thrombocytosis, and splenomegaly. The patient
was treated with phlebotomies for 8 years and then with alkylating
agents, and finally splenectomy was performed 14 years after diag-
nosis because of progressive splenomegaly and refractory thrombo-
cytopenia. Two years later, she had atypical headache for several
months, and physical examination showed unsteady gait and mild
left ptosis. Histologic examination of a specimen obtained by bone
marrow biopsy revealed extensive myelofibrosis with less than 5%
myeloblasts. MR with Gd-DTPA showed enhancement of the men-
inges and focal deposits (Figs. 1A and 1B). The extent of disease
was not well appreciated on unenhanced MR and was less evident
on contrast-enhanced CT. Antimony-sulfur colloid-**"Tc scintigraphy
confirmed the reticuloendothelial nature of the deposits, obviating an
invasive biopsy procedure. The diagnosis was meningeal myeloid
metaplasia from myelofibrosis caused by polycythemia vera. The
patient was treated with low-dose external-beam radiation to the
cranium and spine (750 cGy over 5 weeks), which caused complete
and stable regression of signs and symptoms. Gd-DTPA-enhanced
MR performed after treatment showed subtotal regression of the
meningeal deposits (Figs. 1C and 1D). To date, none of the neurologic
signs and symptoms have recurred.

Discussion

Many studies have reported the increased ability of Gd-DTPA-
enhanced MR in the evaluation of CNS disease [1]. Although en-
hancing extraaxial masses on CT in patients with myelofibrous and
meningeal myeloid metaplasia have been reported [2-10], as well as
complimentary use of radionuclide scanning [8], our case illustrates

the remarkable ability of this technique in the detection of extramed-
ullary deposits. Its adjunctive use with radionuclide scanning obviated
a biopsy in a thrombocytopenic patient.

Extramedullary hematopoiesis commonly is encountered in pa-
tients with myelofibrosis, which occurs in about 25% of patients who
have polycythemia vera. As the bone marrow cavities are crowded
by fibrous tissue, other sites are recruited for hematopoiesis, usually
the spleen, lymph nodes, and liver [9]. Clinically, the CNS rarely is
involved, yet the meninges is a site of hematopoiesis during early
ontogeny [10]. Splenectomy and chemotherapy often precede and
may predispose to meningeal extramedullary hematopoiesis. In an
autopsy study [3], meningeal involvement was found incidentally in
three of 11 patients with myelofibrosis, suggesting that this is more
common than clinically recognized. Whether this will be detected with
similar frequency by Gd-DTPA-enhanced MR remains to be deter-
mined.

The enhancement of the extramedullary regions in our case was
greater than any enhancement seen in normal medullary spaces and
far greater than that seen in this patient’'s abnormal, fibrous medullary
cavity. Extramedullary deposits are made up of pure hematopoietic
tissue; they are markedly cellular and have thin-walled arteries that
open into large sinuses, similar to those seen in normal bone marrow.
No blood-brain barrier exits, and no intervening bony trabeculae are
present to decrease the average MR signal per voxel. It is, therefore,
the lack of low-signal components and the presence of such vascu-
larity that account for the exquisite enhancement of these extramed-
ullary hematopoietic deposits.

Radiation therapy was highly effective in reversing all signs and
symptoms and in causing partial regression of the meningeal depos-
its. It is important to recognize this life-threatening complication of
extramedullary hematopoiesis and its extent because of the dramatic
improvement that occurs after irradiation. This should be a prominent
consideration in patients with myelofibrosis who have neurologic
signs or symptoms. Gd-DTPA-enhanced MR allows prompt detection
and assessment of this extramedullary hematapoiesis.
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Fig. 1.—Gd-DTPA-enhanced MR images in CNS extramedullary hematopoiesis.
A and B, Coronal image through tentorium and brainstem (A) and sagittal image through spine (B) show enhancement of meninges and focal deposits.
C and D, Coronal (C) and sagittal (D) images obtained after radiation therapy show decrease in size of deposits.
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Note.—The opinions herein are the authors’ and should not be
construed as those of the Department of the Army or the Department
of Defense.
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