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Case Report

Central nervous system relapse
in multiple myeloma: An unusual

complication

Arun Vasudevan, Geetha Narayanan, Nileena Nayak®

Abstract:
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Introduction

Multiple myeloma (MM) is a malignancy
characterized by the proliferation

of clonal plasma cells in the bone marrow
with monoclonal protein in the serum and /
or urine along with organ dysfunction.
Extramedullary disease in MM is uncommon
and is seen in 3%-5% and involves the skin,
nasopharynx, larynx, upper respiratory
tract, and central nervous system (CNS).!"

CNS involvement is rather uncommon and
is described in about 1% of the MM, and in
one study, the prevalence was 7%.12°!

The CNSinvolvement can occur at the time of
initial diagnosis or at the time of progression
of MM and present with parenchymatous
lesions and / or leptomeningeal involvement
diagnosed by imaging tests, cerebrospinal
fluid (CSF) study, or biopsy."! They present
with neurological symptoms such as
headache and visual disturbances and are
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Central nervous system involvement in multiple myeloma (MM) is rare and carries a very poor
prognosis. We report the case of a 62-year-old man diagnosed with MM who received induction
chemotherapy with bortezomib, cyclophosphamide, and dexamethasone and achieved very good
partial response. He developed seizures and altered sensorium while on maintenance chemotherapy.
Magnetic resonance imaging of the brain showed leptomeningeal enhancement, and cerebrospinal
fluid cytology was positive for plasma cells. His general condition worsened, and he died before
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often mistaken for medical complications
seen in MM.

Leptomeningeal disease in MM is extremely
rare and, in one series, constituted only 15%
of the MM patients with CNS involvement
and carried a bad prognosis with overall
survival of 5.8 months.®! The optimal
treatment for CNS disease in MM has not
been defined and usually includes systemic
chemotherapy, intrathecal chemotherapy,
radiotherapy, and autologous stem cell
transplantation.!

Wereport the case of a 62-year-old gentleman
diagnosed with MM who relapsed with
CNS involvement while on maintenance
chemotherapy.

Case Report

A 62-year-old man presented with back
pain and decreased urine output of 2-week
duration. Clinical examination showed
pallor, bilateral pedal edema, and tenderness
of dorsolumbar spine. Hemogram showed
thathemoglobin was 9.9 g/dl, total leukocyte
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count was 12,000/mm,® platelet count was 270000/ mm?
and erythrocyte sedimentation rate was 120 mm /h. The
serum creatinine was 5.9 mg/dl, serum calcium was
12.7 mg/dl, serum albumin was 2.8 mg/dl, serum lactate
dehydrogenase (LDH) was 453 u/l, and serum beta-2
microglobulin was 18 mg/L. Serum electrophoresis
showed a monoclonal band measuring 7.6 g/dl. The
serum immunoglobulin (Ig) G was 4500 mg/dl, IgA was
76 mg/dl, and IgM was 50 mg/dl; kappa-to-lambda light
chain ratio was 150. Immunoelectrofixation showed a
monoclonal band corresponding to IgG kappa [Figure 1].
A skeletal survey showed multiple punched-out lytic
lesions involving the skull, multiple vertebrae, and pelvic
bones. Bone marrow aspiration showed 90% plasma
cells, and immunohistochemical studies showed kappa
light chain restriction [Figure 2]. A final diagnosis of
MM -IgG kappa, Stage Il Revised International Staging
System with all the CRAB features (Hypercalcemia,
renal dysfunction, anemia, and lytic bone lesions) was
made. He was started on induction chemotherapy with
bortezomib, cyclophosphamide, and dexamethasone.
Evaluation after six cycles showed very good partial
response with an M protein of 0.31 gm/dl, 4% plasma
cell on bone marrow aspiration. He refused autologous
stem cell transplantation and further chemotherapy due
to personal reasons. He was started on maintenance
with bortezomib. Two months later, he reported with
altered sensorium, irrelevant talk, seizures, and features
of bronchopneumonia. Ophthalmic fundus showed
bilateral papilledema. Magnetic resonance imaging of
the brain showed bilateral extensive sulcal exudates
with leptomeningeal enhancement. CSF study showed
elevated glucose (200 mg/dl) and protein (148 mg/dl).
CSF cytology showed atypical plasmacytoid cells with
immature nuclei suggestive of plasma cell myeloma
infiltration [Figure 3]. Further investigations did not
reveal disease elsewhere. The bone marrow was normal.
In view of the relapse involving the CNS, he was planned
for salvage chemotherapy and cranial irradiation. He was
started on broad-spectrum intravenous antibiotics for
bronchopneumonia. However, his condition worsened,
and he died 8 months after the initial diagnosis.

Discussion

MM typically presents with skeletal symptoms such as
pain due to fractures and lytic bone lesions, infections
related to immunoparesis, renal failure, and neurologic
symptoms due to uremia or hypercalcemia, spinal cord
compression, cranial nerve infiltration, or peripheral
neuropathy. CNS involvement is extremely rare in MM.
It can be due to direct extension of skull lesion to the
brain, due to plasmacytoma arising in dura or mucosa
of the nasopharynx and parenchymal lesions without
an extension from the abovementioned areas or by
hematogenous dissemination.
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Figure 1: Serum immunoelectrofixation showing monoclonal band corresponding to
immunoglobulin G kappa

Figure 2: Inmunohistochemistry of the bone marrow showing kappa light chain
restriction (Immunohistochemistry x 1000)

Figure 3: Cerebrospinal fluid cytology smear showing atypical plasma cells (pap
staining x 100)

CNS Involvement by MM can result in headache,
confusion, somnolence, seizures, or cranial nerve palsies.
Magnetic resonance imaging is a sensitive imaging
modality to detect CNS involvement. Diagnosis is
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confirmed by the presence of plasma cells in the CSF.
Stereotactic tissue biopsy may be needed if results
are inconclusive. A retrospective analysis on CNS
involvement in MM included 172 patients.! The
exact etiology of CNS spread is not clear. Deletions of
chromosome 17p13.1 (p53) have been found in 89% of the
CNS MM patients.”! Other possible risk factors include
extramedullary disease, plasmablastic morphology,
cytogenetic abnormalities, high tumor load, increased
LDH levels. Our patient had a high initial tumor load
and elevated LDH, which might have predisposed to
CNS spread. Predictors of adverse outcomes in these
patients included at least one previous line of anti-MM
therapy and more than one cytogenetic abnormality in
MM cells.?!

CNS involvement confers a very poor prognosis with a
median survival of 2 months.F! There is no consensus on
the management of these patients. Systemic treatment,
alone or combined with intrathecal chemotherapy
and radiotherapy, is the preferred modality of
treatment. However, the drugs that are approved for
the treatment of relapsed MM, such as the proteasome
inhibitors (bortezomib, carfilzomib, and ixazomib), do
not cross the blood-brain barrier. Immunomodulatory
agents such as lenalidomide and pomalidomide which
can penetrate the blood-brain barrier have been used
as systemic agents.”? Pomalidomide has resulted in the
disappearance of myeloma cells from CSF and is more
effective than other agents in patients harboring 17p
deletion.® There are case reports of successful treatment
of CNS MM with second-generation proteasome inhibitor
marizomib and anti-CD 38 antibody daratumumab.?**!
High-dose chemotherapy with agents crossing blood—
brain barrier along with intrathecal chemotherapy
followed by cranial irradiation and /or autologous bone
marrow transplantation for responders has also been
tried.
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