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Intracranial Involvement in Multiple Myeloma Presenting as
a Cranial Nerve Palsy

Eilis Fitzgerald?, Patrick Kiely® 9, Hiliary O Leary®

Abstract

Multiple myeloma (MM) is characterized by the neoplastic prolifera-
tion of plasma cells producing a monoclonal immunoglobulin. Neuro-
logical complications in MM most frequently occur due to spinal cord
compression by bony lesions, paraprotein-related neuropathy, hyper-
calcemia, hyperviscosity, or amyloidosis. Intracranial involvement is
a rare complication of MM occurring in only 1% of patients. It can
manifest as a solitary cerebral lesion, intra-parenchymal infiltration, or
diffuse leptomeningeal disease. We present a case of a leptomeningeal
myeloma in a 71-year-old woman with known relapsed MM presenting
with a right sixth nerve palsy. Our patient was receiving spinal irra-
diation for a paraspinal plasmacytoma when she complained of double
vision. Clinical exam revealed a right sixth nerve palsy. MRI revealed
diffuse abnormal leptomeningeal thickening and enhancement typi-
cal for diffuse leptomeningeal infiltration. She was treated with whole
brain irradiation and intrathecal methotrexate combined with a lena-
lidomide and dexamethasone chemotherapeutic regimen but unfortu-
nately she passed away 5 weeks after onset of visual symptoms. MM
involving the central nervous system (CNS) is a rare complication of
MM and carries a poor prognosis with an average survival of 3 months.
Due to its rarity, treatment of CNS MM is very heterogeneous. Thus
case reporting is important to accumulate data on this rare presentation.
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Introduction

Multiple myeloma (MM) is a disease characterized by the neo-
plastic proliferation of plasma cells producing a monoclonal
immunoglobulin. MM accounts for approximately 1% of all
cancers and slightly more than 10% of hematologic malignan-
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cies in the USA [1]. It is an incurable disease and the cause of
about 20% of deaths from hematologic malignancy and 2% of
deaths from all cancers [2].

MM is thought to evolve from an asymptomatic pre-ma-
lignant stage of clonal plasma cell proliferation termed mono-
clonal gammopathy of undetermined significance (MGUS).
MGUS is present in over 3% of the population above the age
of 50 and progresses to myeloma or a related malignancy at a
rate of 1% per year [3]. The malignant plasma cells produce
immunoglobulin heavy chains plus light chains, light chains
alone or neither. IgG and kappa are the most common immu-
noglobulin and light chain produced, respectively.

The diagnosis of MM requires evidence of either clonal
bone marrow plasma cells or a plasmacytoma, in addition to
documented organ impairment or presence of a biomarker as-
sociated with progression to end-organ damage. While MGUS
is asymptomatic, MM is characterized by end-organ damage,
specifically hypercalcemia, renal dysfunction, anemia or lytic
bone lesions.

Central nervous system (CNS) and leptomeningeal in-
volvement in MM

Neurological complications in MM most frequently occur due
to spinal cord compression by bony lesions, paraprotein-related
neuropathy, hypercalcemia, hyperviscosity, or amyloidosis [4].
Intracranial structures are rarely involved by MM themselves
[5]. CNS involvement is thought to occur either as a result of
direct extra-osseous spread from adjacent plasmacytomas or
via hematogenous dissemination of extra-medullary disease
via the cerebrospinal fluid (CSF) and has a varied interval from
original diagnosis of MM to CNS involvement of between 0
and 120 months [5]. CNS involvement may manifest as either
a solitary cerebral lesion, intra-parenchymal infiltration, or dif-
fuse leptomeningeal disease such as CNS myelomatosis [6].
The most common presenting symptoms in cases of intracrani-
al involvement include extremity weakness, change of mental
status, and cranial nerve palsies. The prognosis is poor, with a
median overall survival (OS) from time of diagnosis of CNS
involvement of between 1.5 - 3 months [4, 6].

Case Report

We present the case of a 71-year-old woman referred to the

Articles © The authors | Journal compilation © | Hematol and Elmer Press Inc™ | www.thejh.org
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 29
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



Intracranial Multiple Myeloma

J Hematol. 2019;8(1):29-33

Figure 1. Unenhanced axial T1 MPR brain. Dural thickening diffusely.

hematology department with a 6-month history of back pain
and generalized fatigue. At the time of presentation she had
evidence of osteopenic fractures, anemia (hemoglobin (Hb)
8.7 g/dL) and raised IgG levels (61.39 g/dL), all highly sug-
gestive of MM. Subsequently, her skeletal survey showed
multiple lucencies with occipital lytic lesions, a moth-eaten
mandible and multiple levels of vertebral height loss. Serum
beta-2-microglobulin was elevated at 5.59 mg/L. Bone mar-
row aspirate and trephine biopsy showed 80-90% infiltration
by abnormal large plasma cells. She was therefore diagnosed
with stage III MM, as per the International Staging System
(ISS). She was commenced on bortezomib, melphalan and
prednisolone (VMP) chemotherapy, but was switched to mel-
phalan and prednisolone (MP) after two cycles due to the de-
velopment of peripheral neuropathy, likely due to bortezomib.

She then underwent five cycles of MP followed by five cycles
of melphalan, prednisolone and thalidomide (MPT). Remis-
sion was achieved 1 year after diagnosis. Maintenance therapy
of thalidomide 50 mg daily was continued.

In January 2015, the IgG paraprotein level rose so thalido-
mide was increased to 100 mg daily. Despite this, levels con-
tinued to rise and thalidomide was replaced with cyclophos-
phamide 500 mg weekly. Subsequently, the IgG paraprotein
level dropped and the dose was decreased to 300 mg daily. In
July 2015, the paraprotein rose again and the patient also re-
ported a pain radiating down her right leg. Magnetic resonance
imaging (MRI) revealed a soft tissue mass in the right sacral
ala involving the L5/S1 formina as well as iliopsoas and par-
aspinal muscles. Spinal radiotherapy was commenced and her
chemotherapy was switched to lenalidomide and dexametha-
sone (LD).

In September 2015, the patient reported new onset double
vision on the background of this recent MM relapse. Clinical
exam was suggestive of a right sixth nerve palsy. MRI showed
diffuse abnormal leptomeningeal thickening and enhance-
ment indicating diffuse leptomeningeal infiltration (Figs. 1, 2).
There was extensive involvement of the right medial petrous
apex involving the cavernous sinus with nodular enhancing
leptomeninges, pathological restricted diffusion pattern and
apparent diffusion coefficient correlate (Figs. 3-5). She re-
ceived one dose of intrathecal methotrexate followed by whole
brain radiotherapy. Unfortunately, CSF analysis was not per-
formed. Once the whole brain radiotherapy was completed, the
patient was due to recommence the third cycle of LD in Octo-
ber 2015. Weekly intrathecal metothrexate was also planned,
but was deemed inappropriate due to the progressive decline in
her performance status. She died 5 weeks after the initial onset
of double vision.

Discussion

Involvement of the CNS in MM is very uncommon and has

Figure 2. Post-contrast axial T1 MPR brain. Dural thickening and enhancing diffusely.
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Figure 3. Coronal T2 BLADE MRI brain with calvarial lesion
elevating the dura (arrow).

only been reported in 1% of MM patients [5]. It presents simi-
larly to other leptomeningeal malignant neoplasms with symp-
toms ranging from mental status changes, gait disturbances,
visual disturbances to cranial nerve palsies [4]. Leptomeninge-
al involvement, as seen in our patient, is one manifestation of
CNS MM and its appearance is very similar to other leptomen-
ingitides. It is differentiated from other meningeal diseases via
imaging and CSF analysis is an important step in its manage-

Figure 4. Axial diffusion-weighted image-brain with areas of dural dif-
fusion restriction.
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Figure 5. Axial apparent diffusion coefficient (ADC) map of brain with
areas of dural low signal.

ment. Of the different modes of CNS involvement, leptome-
ningeal myeloma is thought to have the worst prognosis [7-9]
with the median survival ranging from 1.5 - 3 months [4, 6].

Pathogenesis

The exact etiology of CNS MM remains unknown although
there are several hypotheses being considered. Dural involve-
ment is the most common intracranial manifestation of MM
and usually occurs due to direct extension of a plasmacytoma
of the skull into the CNS [10]. Similarly, lytic lesions of the
skull may spread directly into the CNS. Hematogenous spread
of plasma cells occurs in plasma cell leukemia and has been
postulated to occur in a similar fashion in CNS MM. Lym-
phoid cells, considered as progenitors of plasma cells, may
also spread in MM patients with a low tumor load. One of
the most recent theories is that CNS involvement results from
the continuous growth of plasma cells during the course and
treatment of MM, as most drugs used in MM cannot cross the
blood-brain barrier [5].

Risk factors

A number of risk factors for the development of CNS MM
have been identified. Deletions of chromosome 17p13.1 (p53)
have been found in 89% of the CNS MM patients [11]. It has
also been suggested that an association exists between extra-
medullary MM, plasmablastic morphology, cytogenetic abnor-
malities, high tumor load, increased LDH levels, circulating
plasma cells [12] and CNS myeloma. The stage of disease has
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also been shown to be associated with one paper reporting
stage III disease (Durie-Salmon staging system) in 41.3% of
patients [12]. Paraspinal plasmacytomas have been postulated
as a seeding source of plasma cells into CSF [13] and CD56 is
often absent from the bone marrow and CSF of patients with
CNS MM [14], suggesting that CD56 down-regulation may
facilitate the escape of myeloma cells from adjacent plasmacy-
tomas or bone marrow and their migration to, and growth in,
the sub-arachnoid space.

Our patient had evidence of a high myeloma burden,
stage III disease (by Dure-Salmon and ISS staging systems),
extra-medullary MM, IgG kappa MM and the presence of a
paraspinal plasmacytoma. Fluorescence in situ hybridization
(FISH) analysis did not show any evidence of IGH-FGFR3 fu-
sion product or proof of an aberration involving chromosome
17p seen. An unbalanced chromosome 1q gain was identified,
which has been associated with an adverse prognosis in some
studies. Unfortunately CSF analysis was not performed in our
patient. Despite this, our patient would be considered at mod-
erate to high risk of developing CNS MM, based on the re-
search available.

Treatment

Since the introduction of novel agents such as thalidomide, le-
nalidomide and bortezomib into clinical practice, the median
OS from the time of diagnosis for transplant-eligible patients
with MM has been improved from 3 - 4 to 7 - 8 years [15].
While immunomodulators have contributed to the improve-
ment in survival in MM, they appear to have limited activ-
ity against CNS MM and paradoxically, may contribute to the
evolution of resistant MM clones capable of surviving within
the CNS [16].

Treatment for CNS involvement in MM is usually unsuc-
cessful and survival is very short. Regimens outlined in the
literature show heterogeneity. However, certain modalities are
slowly emerging as more successful than others. Craniospinal
radiation has been shown to increase OS [15] as has intrathe-
cal chemotherapy [16]. The choice of chemotherapeutic agent
remains the area of most contention in CNS MM. The most
common agents favored in the literature include thalidomide
[17, 18], bendamustine [19, 20], bortezomib [21], lenalido-
mide [21] and other immunomodulatory drugs (IMiDs) [8], all
of which have been shown to increase survival time.

Conclusions

CNS MM is a very rare complication of MM that carries a poor
prognosis with OS of approximately 3 months. A variety of
treatment strategies have been adopted, but prognosis remains
short, except in rare case reports. We treated our patient with
whole brain irradiation and intrathecal methotrexate. How-
ever she died despite this treatment 5 weeks after initial onset
of symptoms. A more aggressive treatment strategy was not
deemed appropriate due to her declining performance status
and poor prognosis.
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