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Abstract

Plasmacytomas can be solitary or multiple (osteosclerotic my-
eloma). Neuropathy resembling chronic inflammatory demyelinating
polyradiculoneuropathy or POEMS syndrome has rarely been reported
in literature in association of cranial vault plasmacytoma. A female pa-
tient with severe demyelinating sensori-motor polyneuropathy with
conduction block, was found to have solitary skeletal lesion in the left
frontal bone which confirmed to be a plasma cell neoplasm on biopsy.
She had significant improvement in neurological signs and symptoms
following local radiation and chemotherapy over next 3 months. Soli-
tary bone plasmacytoma (SBP) is rare, accounting for 2-5% of all plas-
ma cell neoplasms. The axial skeleton, especially vertebral body, is the
most common site and cranial vault is one of the least commonly re-
ported. Radiation therapy (RT) is the treatment of choice for SBP. There
is no evidence that plasma exchange, IVIg or other immunosuppressive
agents are effective when used alone in treatment of SBP-associated
neuropathy.

What is known?: CIDP associated with plasmacytoma and multiple
myeloma is a well described entity. Plasmacytomas are monoclonal
gammopathies. They include solitary plasmacytoma of bone, extra-
medullary plasmacytoma and multiple solitary plasmacytomas. Poly-
neuropathy may resemble CIDP or be component of POEMS syndrome.

What is new?: The association of cranial vault plasmacytoma with
either peripheral neuropathy or POEMS syndrome is very rare. The
cranial vault is a rarely described location for SBP. The association of
SBP with CIDP like neuropathy without any other clinical clue is very
uncommon.
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Introduction

Plasmacytomas are monoclonal gammopathies and include
solitary bone plasmacytoma (SBP), extramedullary plasmacy-
toma and multiple solitary plasmacytomas [1]. SBP affects less
than 5% of patients with plasma cell myeloma [2]. We describe
a rare presentation of cranial vault plasmacytoma with focus on
treatment algorithm and review of literature.

Case report

A right-handed homemaker in her 50s with poorly controlled
diabetes mellitus of 2 years, presented with numbness in both
lower limbs for 6 months, followed a month later by progressive
weakness and pin-pricking sensation in both lower limbs. After
3 months, she complained of numbness in both hands followed
by progressive distal weakness in upper limbs, without neck
pain, back pain, radicular pain or bladder bowel impairment.
There was no fever, weight loss, joint pains, or bony pains,
swelling in any part of the body, breast lump or post menopaus-
al bleeding. There were no similar complaints in the past or in
her family members.

Neurological examination revealed predominantly distal
more than proximal, symmetric weakness in both upper and
lower limbs. Power in upper limbs proximally was grade 5/5
(on the Medical Research Council scale), 4/5 distally and 4/5 in
proximal lower limbs and 0/5 distally with impaired dorsi- and
plantar flexion of both ankles. The sensation to all modalities
including touch, pain, temperature, proprioception, and joint
position sense was diminished equally (especially in lower ex-
tremities) in a length dependent glove and stocking pattern
along with absent deep tendon reflexes.

Hematological and biochemical investigations including vi-
tamin B12 levels, thyroid function tests, antiphospholipid an-
tibodies, sntinuclear antibody levels, serum electrophoresis,
anti-neutrophil cytoplasmic antibodies, angiotensin-converting
enzyme levels, ELISA for IgM Borrelia and erythrocyte sedi-
mentation rate were unremarkable. Serology for HIV, HBV and
HCV was normal. Endocrine function tests were normal, except
raised HbA1C i.e. 7.3%. laboratory studies showed cerebro-
spinal fluid (CSF) cell count of 8 per ul with an elevated total
protein content (192 mg/dL) and glucose (120 mg/dL). Nerve
conduction studies (NCS) showed bilateral symmetrical severe
demyelinating sensorimotor polyneuropathy with conduction
blocks in both upper and lower limbs, consistent with the diag-
nosis of CIDP fulfilling the electrodiagnostic criteria proposed
by European Federation Neurological Society [5]. Abdominal
CT-scan did not reveal organomegaly.

On further evaluation, radiographic skeletal bone survey was
done which showed a solitary skeletal lesion in the left frontal
bone (Figure 1). Contrast-enhanced MRI brain revealed hetero-
geneously enhancing mass lesion (Figure 2) involving the frontal
bone on left side, possibly plasmacytoma. MRI spine showed
mild enhancement of cauda equina nerve roots. 18FDG-PET
scan also revealed a metabolically active solitary skeletal lesion
in the left frontal bone likely plasmacytoma. Ultrasound guided
biopsy of the lesion was done. Histopathology showed cells
with eccentrically placed hyperchromatic to coarse round nu-
clei and moderate to abundant distinct eosinophilic cytoplasm.
No necrosis was seen on the sections examined. The tumour
cells exhibited strong and diffuse membranous immunopositiv-
ity with CD138 suggestive of a plasma cell neoplasm (Figure 3).
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[ Table 1: Literature review for cases of neuropathy associated with SBP of the cranial vault.
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Figure 1: Xray skull showing solitary lesion in left frontal bone.

However, the bone marrow biopsy was normal and there was
no associated M-band on serum protein and urine electropho-
resis. There was no evidence of myeloma related organ or tissue
impairment in the form of hypercalcemia, renal insufficiency,
anaemia, or compression fractures. The patient was diagnosed
as a case of solitary bone plasmacytoma of left frontal bone
with acquired demyelinating polyneuropathy.

Suspecting CIDP, the patient was initially started on pulse
intravenous steroid therapy followed by five cycles of plasma-
pheresis but did not show significant improvement in symp-
toms. Thereafter, on confirmation of the diagnosis, The patient
was given local radiation of 45 Gy in 25 cycles and Bortezomib,
Lenalidomide and dexamethasone-based chemotherapy.

After completing radiation and chemotherapy she showed
significant improvement in neurological signs and symptoms
over the next 3 months and markedly improved electrophysi-
ological findings. After 9 months, MRI head showed mild T2/
FLAIR hyperintensity in left frontal bone and did not show any
residual lesion. Repeat NCS after 3 months showed improve-
ment in conduction velocities, distal latencies and amplitude
and recordable F wave latencies (which were previously non
recordable).

Discussion

Polyneuropathy associated with plasmacytoma and multiple
myeloma is a well described entity [3,4]. It may resemble chron-

ic inflammatory demyelinating polyradiculoneuropathy (CIDP)
[3], or be present as an essential component of the POEMS
syndrome (Polyneuropathy, Organomegaly, Endocrinopathy, M-
band, Skin changes), a paraneoplastic disorder associated with
the presence of a bone plasmacytoma and considered the same
entity as osteosclerotic myeloma [4]. The diagnosis of SBP is
based on the criteria including absent or minimal M-protein in
serum and/or urine, a single area of bone destruction due to
clonal plasma cells (on histology), bone marrow not consistent
with multiple myeloma, an otherwise normal skeletal survey,
MRI of spine and pelvis and no related organ or tissue impair-
ment (including anemia, Hypercalcemia, or renal involvement)
[1]. The axial skeleton, especially thoracic vertebral body, is the
most common site and the cranial vault as in our case is one of
the least commonly reported. While SBP with polyneuropathy
is reported, the association of cranial vault plasmacytoma with
either peripheral neuropathy or POEMS syndrome has very
rarely been reported in literature [6]. There is no evidence that
plasma exchange, IVIg or other immunosuppressive agents are
effective when used alone in the treatment of SBP-associated
neuropathy [7]. However, radiation therapy (RT) remains the
treatment of choice for SBP [1]. Our patient was initially treat-
ed with standard therapies for immune mediated neuropathy,
without much benefit based on the clinical diagnosis. However,
with RT after SBP was detected, the patient experienced signifi-
cant neurological and electrophysiological improvement over 6
months with complete disappearance of lesion 9 months later.

Till date very few cases of neuropathy associated with SBP
of cranial vault have been reported, mostly with demyelinating
sensori-motor polyneuropathy (Table 1). Almost all of patients
had symptoms of neuropathy preceding detection of plasmacy-
toma and had improvement only after removal of the plasmacy-
toma while there was little to no benefit with other treatment
modalities, skin to our observations. In some cases, it was re-
ported that the patient progressed to develop multiple myelo-
ma on follow up. Even after initial remission of symptoms, the
patient needs to be monitored for disease progression both by
periodic laboratory and radiological investigations and serum
protein electrophoresis as the persistence of M-protein follow-
ing tumoricidal radiation to an apparent solitary plasmacytoma
is reported to confer an increased risk of progression [8]. Mul-
tiple myeloma is known to occur in almost 50% of patients with
solitary plasmacytoma of bone, most often in the first 3-4 years.
However, progression may sometimes be delayed for as long as
15 years [1].
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Figure 2: MRI Brain axial T2 (a) and T1 sequence (b) Shows a hypointense lesion within intradiploic
space of left frontal bone. Note the involvement of overlying scalp soft tissue on T1 (dashed white
arrow). Diffusion image (c) With ADC map (d) Shows mild diffusion restriction. Post contrast scan
(e) Shows moderate homogenous enhancement of calvarial lesion and overlying scalp soft tissue
with associated thickening of ipsilateral dura, Suggestive of pachymeningitis (black arrows). Bone
\\window of CT image (f) Shows involvement of both inner and outer tables of calvaria (asterix). /
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\\with CD138 confirming their plasmacytic origin (IHCx400).

Figure 3: (a) Histopathology of the scalp lesion showing a single linear core showing monomor-
phous population of tumour cells (H&Ex100), (b) Individual tumour cells have peripherally placed
eccentric nucleus with perinuclear hof and abundant eosinophilic cytoplasm. Occasional mitotic
figures are also seen (H&Ex400), (c) And the tumour cells exhibit diffuse CD138 immunopositivity

/

This case highlights that a thorough evaluation is indicated
for underlying plasma cell neoplasm in treatment refractory ac-
quired demyelinating neuropathy. The cranial vault is a rare lo-
cation for SBP and its association with demyelinating neuropa-
thy is uncommon. Therefore, a skeletal survey should be part of
the diagnostic evaluation in such patients. Removal of tumour
either surgically or through chemo-radiation is associated with
symptomatic improvement as immunomodulatory treatment is
of limited value. Close observation is recommended for evolu-
tion into POEMS syndrome or multiple myeloma even after the
removal of the plasmacytoma.
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