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Central Nervous System Involvement in a Patient with Multiple
Myeloma Manifesting as an Intraventricular Mass with

Leptomeningeal Spread
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Central nervous system involvement in multiple myeloma (CNS-MM) is a rare con-
dition. Various manifestations of CNS-MM have been reported, including dural, pa-
renchymal, and leptomeningeal involvement. Among them, leptomeningeal involve-
ment is less common and intraventricular involvement is exceptional, with only one
case reported in the literature. Herein, we report the first case of CNS-MM mani-
festing as an intraventricular mass with leptomeningeal involvement combined
with perineural spread. We also describe characteristic computed tomography and
magnetic resonance imaging findings of intraventricular multiple myeloma.
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INTRODUCTION

Multiple myeloma (MM) is the second most common hema-
tological malignancy (13%), accounting for 1% of all neoplasms,
and is characterized by neoplastic proliferation of plasma cells
(1). MM is usually confined to the bone marrow, with 80-90%
of MM patients exhibiting skeletal involvement. Extramedul-
lary spread is relatively rare; the incidence is only 3-5% (2).
Central nervous system involvement in multiple myeloma
(CNS-MM) is an uncommon condition developing in 1% of
MM patients. CNS-MM is diagnosed by detection of monoclo-
nal plasma cells in the cerebrospinal fluid (CSF) or CNS involve-
ment evident on neuroimaging of previously diagnosed MM

patients (3). CNS-MM may manifest as a dural, parenchymal
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or leptomeningeal lesion (4, 5). However, only a single case of
CNS-MM manifesting as an intraventricular mass has been re-
ported in the literature (6).

Herein, we report a case of CNS-MM in a patient with 17p13
deletion (del 17p) manifested as an intraventricular mass with
leptomeningeal involvement combined with perineural spread.
This is the first reported case of a CNS-MM featuring a con-
temporaneous intraventricular mass and leptomeningeal in-
volvement; both are very rare manifestations of CNS-MM. We
also describe the unusual computed tomography (CT) and

magnetic resonance imaging (MRI) findings.
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A 66-year-old female visited our hospital complaining of dys-
pnea. The initial laboratory findings revealed anemia (Hb 9.6 g/
dL; reference range 12-16) and an abnormal serum albumin/
globulin ratio (albumin 3.6 g/dL, globulin 11 g/dL, normal ra-
tio 1:1) leading to further work up. Serum and urine protein
electrophoresis were performed, and serum M-spike was de-
tected (5.4 g/dL). Serum and urine immunofixation electro-

phoresis revealed IgG A-type monoclonal gammopathy. The se-
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rum beta-2 microglobulin and lactate dehydrogenase were 2.9
mg/L (reference range 0-2.4) and 178 U/mL (reference range
116-243), respectively. Bone marrow examination revealed
40.1% plasma cells. On cytogenetic analysis, a complex karyo-
type including del 17p was detected. Finally, she was diagnosed
as IgG A\-type MM with high-risk cytogenetic features.

She had undergone chemotherapy, but during the treatment,
spine involvement of MM was newly developed leading to pal-
liative radiotherapy on T-spines. Despite the subsequent chemo-

therapy of higher lines, the disease progressed with extramed-

FLAIR, 8 months ago

Fig. 1. A 66-year-old female with central nervous system involvement of multiple myeloma manifesting as an intraventricular mass with lepto-

meningeal spread.

A. Non-CE CT scan shows a small ovoid hyperdense mass (50 Hounsfield units) (arrow) in trigone of left lateral ventricle (1). Iso-signal intense
mass (arrows) is detected on both TIWI and T2WI (2, 3). CE T1WIs present strong homogeneous enhancement of intraventricular mass (white
arrow) and multifocal intermittent leptomeningeal enhancement (black arrows), especially along the left cerebellar folia (4, 5). This intraventricu-
lar mass is not revealed in previous FLAIR image performed 8 months ago (6).

CE = contrast-enhanced, FLAIR = fluid-attenuated inversion recovery, TIWI = T1-weighted image, T2WI = T2-weighted image
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Fig. 1. A 66-year-old female with central nervous system involvement of MM manifesting as an intraventricular mass with leptomeningeal

spread.

B. Cytospin preparation of CSF from a MM patient with leptomeningeal involvement shows abundant malignant plasma cells (Wright stain, x
1000) (1), IFE of CSF demonstrates a monoclonal gammopathy, lgG and lambda type (2).
CSF = cerebrospinal fluid, IFE = immunofixation electrophoresis, MM = multiple myeloma

ullary spread involving soft tissues of the trunk. Twenty months
after the initial diagnosis, she presented with headache, nausea,
vomiting, and slurred speech. Non-contrast-enhanced brain
CT displayed an ovoid hyperdense mass (50 Hounsfield units)
in the trigone of the left lateral ventricle (Fig. 1A1), reflecting
hypercellular tumor, which was not seen on previous MRI per-
formed 8 months ago (Fig. 1A6). Brain MRI revealed an isoin-
tense signal in the mass on both T1- and T2-weighted images
with strong homogeneous enhancement (Fig. 1A2-1A4). On
susceptibility weighted imaging, it showed a few hemorrhagic
foci in the mass. Contrast-enhanced T1-weighted imaging re-
vealed leptomeningeal enhancement along both cerebellar folia
(Fig. 1A5). These findings suggested intraventricular and lepto-
meningeal involvement of the systemic MM, considering her
recent medical history. CSF analysis revealed abundant malig-
nant plasma cells (Fig. 1B1) and a white blood cell count of
300/uL (monocytes 5%, neoplastic plasma cells 95%). CSF elec-
trophoresis (Fig. 1B2) confirmed the presence of IgG A-type M-
protein. She received intrathecal chemotherapy and whole-brain
radiotherapy to treat the CNS disease, with systemic chemo-
therapy. Approximately 2 weeks from the commencement of
intrathecal chemotherapy, she complained of diplopia, and fol-
low-up MRI was performed. The previously noted intraventric-
ular mass exhibited no significant change; however, leptomen-
ingeal enhancing lesions had progressed along the brain surface
of both posterior fossae and the supratentorial region (Fig. 1C1-

1C3). Abnormal enhancement of the cisternal segments of both
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trigeminal nerves with focal extension into the left Meckels cave
was noted, and abnormally enhancing lesions were also noted
along the maxillary segments of both trigeminal nerves. Both
cavernous sinuses exhibited bulging contours with strong en-
hancement (Fig. 1C4). These imaging findings suggested aggra-
vated leptomeningeal dissemination and perineural spread of
the known CNS-MM. Unfortunately, her condition deteriorated
further, and she died 2 years after diagnosis and 2 months after

the initial neurological manifestations.

DISCUSSION

CNS-MM is a very rare condition with incidence of 1% in
MM patients, and exhibits aggressive terminal disease feature,
often associated with poor prognosis (3, 7). This is the first report
of a CNS-MM patient with an intraventricular mass and lepto-
meningeal involvement. Various manifestations of CNS-MM
have been reported; these include dural, parenchymal and lep-
tomeningeal involvement. Most of them manifest as dural in-
volvement, most commonly resulting from osseous lesions in
skull, while primary dural involvement is rarer (4, 5). Intraven-
tricular involvement of CNS-MM, meanwhile, is far rarer, and
only a single case report has been published. Eum et al. (6) re-
ported a case of MM manifesting primarily as a lateral ventricu-
lar mass. On imaging, a large, homogeneously contrast-enhanc-
ing intraventricular mass with hydrocephalus was evident. In
our present case, the CNS-MM also manifested as a strong, ho-
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mogeneously enhancing intraventricular mass with intratumor-
al hemorrhagic foci. The signal intensity of the intraventricular
tumor was similar to that of dural MM tumors and to that of

the only report of MM manifesting as an intraventricular tu-
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mor (cited above). However, such a finding is non-specific, and
the possibility of a subependymoma, intraventricular metasta-
sis, a meningioma, or a choroid plexus tumor must all be exclud-
ed, given the location of the tumor. A CNN-MM diagnosis is usu-

e

Fig. 1. A 66-year-old female with central nervous system involvement of MM manifesting as an intraventricular mass with leptomeningeal

spread.

C. Follow up MRI of CE TIWI (2 weeks later) demonstrates increased size of leptomeningeal enhancing lesion (arrow) in the posterior fossa (1),
multifocal leptomeningeal enhancing nodules (arrows) are noted (2, 3), abnormal enhancement along the cisternal segment of left trigeminal
nerve (white arrow) is also noted with focal extension into ipsilateral Meckel's cave (arrowhead) and both cavernous sinuses show bulging con-
tour with strong enhancement (black arrows) (4). These image findings suggest leptomeningeal involvement of MM with perineural spread.

CE = contrast-enhanced, MM = multiple myeloma, TIWI = T1-weighted image
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ally made when the lesion appears in the context of previously
diagnosed MM and is confirmed by CSF analysis or tissue bi-
opsy, stereotactic biopsy or resection. Although we did not per-
form diffusion-weighted imaging on our patient, diffusion re-
striction may have been evident, as is true of MM with dural
involvement. This is attributable to the high cellularity and low
nucleocytoplasmic ratio of CNS-MM (4, 5). In addition, in this
case, multifocal, nodular, leptomeningeal enhancing lesions
were evident along the surfaces of both posterior fossae and
that of the supratentorial brain. Also, the tumor spread peri-
neurally along both trigeminal nerves. These findings are con-
sistent with the imaging features of the rare but well-known
leptomeningeal involvement of CNS-MM (4, 5, 8). The mecha-
nism of CNS-MM spread remains poorly understood. Autopsy
studies on patients with CNS-MM have shown that circulating
myeloma cells may diffusely infiltrate the arachnoid veins, re-
sulting in destruction of destroying arachnoid trabeculae; the
myeloma cells then infiltrate into the CSF (9). Other studies
have suggested that CNS-MM may spread widely from eroded
lytic lesions of the skull (10).

In conclusion, CNS-MM may present as an intraventricular
hypercellular tumor that is strongly enhancing on CT or MRI.
When a tumor in the ventricular system is encountered, especially
in the trigone of the lateral ventricle, intraventricular involve-
ment of CNS-MM should be included in the differential diag-

nosis; previously diagnosed MM may support such a diagnosis.
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