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Background: Plasmacytomas of the skull base are not commonly encountered in clinical practice, with few reported
cases in the literature. They form part of the spectrum of plasma cell neoplasms and are classified as a solitary bone
plasmacytoma if arising from the sphenoid bone. Its radiographic appearance can lead to misdiagnosis as one of the
tumours that are more frequently seen in the skull base, especially meningiomas. Due to the risk of evolution into

Case presentation: A 56-year-old male presented to the emergency department with rapid proptosis and wors-
ening vision in his right eye for one week’s duration. Imaging studies revealed an extra-axial right sphenoid bone
tumour with invasion into the temporalis muscle and orbit, leading to significant proptosis. Tumour debulking was
done, but there was no improvement in vision postoperatively. Final histology was consistent with a plasmacytoma.
The patient was referred to the oncologist for radiation therapy, but subsequently developed further lesions consist-

Conclusions: Plasmacytomas need to be considered in the differential diagnosis of skull base tumours. Due to their
excellent response to radiation, these patients should have early oncology intervention to prevent irreversible neuro-
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Introduction

Plasmacytomas of the skull base are very rarely seen in
clinical practice, and the literature contains only few
case reports over several decades. They form part of the
spectrum of plasma cell neoplasms and are classified as
solitary bone plasmacytoma (SBP) or extramedullary
plasmacytoma (EMP). Those that arise from the sphe-
noid bone are SBP. The radiographic appearance can
result in its misdiagnosis as a more commonly seen skull
base tumour, for example a meningioma. These tumours
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can potentially develop into multiple myeloma (MM). We
present a rare case of this skull base tumour that caused
rapidly progressive proptosis and subsequent visual loss,
highlighting the fact that this tumour should be con-
sidered as an uncommon cause of proptosis. We briefly
discuss our management of this patient and perform a lit-
erature review of the few documented cases.

Case description

A 56-year-old male presented to the emergency depart-
ment with a one-week history of progressive visual loss in
his right eye. He noted that the right eye appeared larger
than the left. He denied any headaches, tinnitus, vom-
iting, seizures, fever or symptoms in the contralateral
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eye. He had no constitutional symptoms of weight loss,
change in appetite or malaise.

Physical examination revealed orbital proptosis and
chemosis of the right eye, but no bruit was auscultated.
He had complete ophthalmoplegia of the right eye, and
vision was reduced to finger counting only. The remain-
der of the cranial nerves were intact, and the rest of the
examination unremarkable.

Computed tomography (CT) scan of the brain showed
a mildly hyperdense mass originating from the right
medial sphenoid wing and eroding the bones of the skull
base. There was extension superiorly to the temporalis
fossa and into the muscle, and antero-laterally into the
orbital cavity thus causing proptosis (Fig. 1). CT imaging
of the chest, abdomen and pelvis was performed to rule
out a primary metastatic process, which was negative.
Hematological studies including complete blood count,
renal and liver function, calcium, lactate dehydrogenase,
alkaline phosphatase and blood film were all within nor-
mal range. Bone marrow aspirate was within normal
parameters and a skeletal survey did not detect addi-
tional lesions. Serum and urine markers for gammopathy
were unfortunately not available at our institute.

Magnetic resonance imaging (MRI) of the brain
revealed a 6 c¢m (antero-posterior) x 5.6 cm (medio-
lateral) x 7 ¢cm (cranio-caudal) mass which appeared to
arise from the medial sphenoid wing. There was no inva-
sion of the dura, and the mass was hypointense on T1
weighted imaging. It vividly enhanced post-gadolinium
administration and dural tails were noted. The mass was
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isointense on T2-weighted imaging, with hyperintensities
centrally (Fig. 2). The differential diagnoses included skull
base sarcoma, metastasis, meningioma, and plasma cell
tumour. Given the rapid growth of the tumour, a hemato-
logical malignancy seemed likely. The patient’s proptosis
drastically worsened (Fig. 3) over the duration over his
investigations (2-week period), and a decision was made
to debulk the tumour urgently. Ideally, we would perform
an intraoperative consult in the form of frozen section,
but this was unavailable.

Consent was obtained for a right pterional craniotomy,
with potential for orbital osteotomy. The patient was
positioned supine, with the head turned 30 degrees and
3-point pinion fixation performed with the Mayfield skull
clamp. A curvilinear incision was made 1 cm anterior to
the tragus and extended to the midline. A myocutaneous
flap was elevated and tumour was noted to be extending
into the temporalis muscle and involving the bone. There
was significant necrosis of the tumour centrally. Fron-
tal and temporal bur holes were placed and a craniec-
tomy completed. The dura was noted to be covered with
tumour, but no breach was detected. The consistency of
the mass was soft and easily suckable, in keeping with the
appearance on T2-weighted imaging. Contiguous exten-
sion into the orbit was noted, and this tumour debulked.
A gross total resection was performed, including resec-
tion of the affected temporalis muscle and bone, and a
titanium cranioplasty reconstruction done (Fig. 4).

The patient had a rapid recovery postoperatively, but
the right eye was deemed unsalvageable, and eventually

Fig. 1 Preoperative CT scan of the brain and skull base. CT brain axial views, pre (A) and post (B) contrast administration, revealing right skull base
tumour arising from region of sphenoid wing, and extending into orbit and temporalis muscle. Axial bone window (C) showing degree of bony
erosion of temporal bone and skull base
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further highlighting degree of orbital invasion by tumour

Fig. 2 Preoperative MRI brain. Top row—T1 weighted axial MRI sequences, pre (A) and post (B) gadolinium, showing degree of invasion into orbit,
but lack of intra-axial spread. Evidence of a dural tail is noted on the post-contrast sequence. Bottom row—T2 coronal (C) and T1 sagittal (D) images
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enucleated by the ophthalmology team. The final histo-
logical diagnosis revealed sheets of tumour cells with
plasmacytoid morphology (Fig. 5). They stained strongly
for CD138 and displayed kappa light chain restriction.
This was consistent with a plasma cell neoplasm. Given
the origin of the tumour from the sphenoid wing and lack
of additional lesions, it was classified as a solitary bone
plasmacytoma.

The patient was referred to the hematologic-oncology
team for advice on radiotherapy. However, follow-up
imaging revealed lesions in the right posterior 10th rib
and clivus, in keeping with progression to MM. A deci-
sion was made to start chemo-radiotherapy, and he has
not developed any further lesions at 3-month follow-up.

Discussion

Introduction

Plasmacytomas are defined as solitary or discrete masses
of neoplastic plasma cells, which occur in either bone
marrow or soft tissue [1]. It is part of the spectrum of
plasma cell neoplasms, which includes monoclonal gam-
mopathy of undetermined significance, solitary bone
plasmacytoma, extramedullary plasmacytoma and mul-
tiple myeloma. Genetic changes that occur throughout
the plasma cell lineage result in oncogenic activation and
tumour suppressor cell inactivation. These include hyper-
diploidy and translocation of certain loci onto oncogenes,
with Cyclin-D and immunoglobulin-heavy chain dys-
regulation. Deletion of chromosome 13q, amplification
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of tumour growth and worsening of proptosis

Fig. 3 Top row—admission pictures of patient’s right eye, showing severity of proptosis. Bottom row—one-week post admission, revealing rapidity

of chromosome 1q, and deletion of chromosome 1p are
secondary genetic events that also contribute to germinal
centre changes, and eventual plasma cell neoplasms [2].
SBP accounts for less than 10% of plasma cell neo-
plasms, is more common in males with a median age of
55 years, and typically seen in vertebrae [1, 3].
Plasmacytomas of the skull base are extremely rare
lesions, confined to case reports in the existing literature.
SBP in this region arise from the medullary space of the
sphenoid bone, clivus and petrous apex, which are rich
in marrow [3]. These are classified as central skull base

plasmacytomas. Those arising from the nasopharyngeal
region are classified as anterior plasmacytomas and are of
the EMP type [3, 4].

Clinical presentation

This is determined by the location in the skull base. Na'ara
et al. [5] in 2015 reported on the signs and symptoms
recorded in their analysis of these tumours. Sphenoclival
tumours present with diplopia, hemianopia, blurred
vision and ocular pain. Petrous apex tumours caused
hearing loss vertigo and instability, orbital tumours led to
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Fig. 4 Top row—intraoperative images showing exposure of temporalis (A) and tumour overlying dura and invading temporalis muscle and
temporal bone (B). Bottom row—post-resection cavity (C) and skull reconstruction with titanium mesh (D)

proptosis, ptosis and epiphora. This is due to the proxim-
ity of particular cranial nerves in those regions.

Diagnosis

The main focus is to differentiate SBP from MM. The
“CRAB” acronym for increased calcium, renal failure,
anaemia and bony lesions is used to diagnose MM. SBP
diagnosis requires a solitary lesion after performing skel-
etal survey or CT imaging, plasma cell infiltration on his-
tologic review and normal bone marrow biopsy (less than
10% plasma cells) [6].

Imaging features include osteolytic changes to the
affected bone on CT, and an extra-axial lesion that
homogenously enhances post-contrast administration.
T1- and T2-weighted MRI imaging reveals an isointense
lesion that enhances post-gadolinium administration.
There may be significant flow-voids, and even intensi-
ties along the dura resembling a dural tail. Hence, men-
ingiomas are a major differential diagnosis, followed by
hemangiopericytoma [7].

The intraoperative consultation, in the form of fro-
zen section, has shown high diagnostic yield in cases

of central nervous system (CNS) tumours. Modi et al.
[8] reported its accuracy to be 92%, with a sensitivity of
93.4%. Although specific data on the use of frozen sec-
tion in cases of CNS plasmacytoma is not available,
this modality should be considered in the intraoperative
strategy for such cases. This is due to the radiosensitive
nature of these tumours, and it can guide the surgeon on
the degree of resection required.

Treatment

The primary treatment is radiotherapy [7, 9, 10], with
provisions for chemotherapy if the patient develops MM.
Local control rates exceed 80% with radiation alone [6]
and doses over 40 Grays can provide an initial response
rate of over 90% [1, 3]. Surgical excision is an option if
gross total resection is deemed feasible, with adjuvant
radiotherapy, although its role in RO resection is ques-
tioned [3, 5, 11].

Prognosis
There has been confirmed potential for progression
to MM in both SBP and EMP, and this conversion is
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Fig. 5 Histological slides showing diffuse sheets of tumour cells (A) and round eccentric nuclei with abundant eosinophilic cytoplasm (B),
consistent with plasmacytoid neoplasm. Picture C shows cytoplasmic and membranous staining for CD138, confirming plasma cells. There was
restriction to Kappa light chain staining (D), but not to Lambda (E). This confirms a neoplastic plasma cell process

higher in SBP (63.6%) when compared to EMP (9.5%)
[3]. At 10 years, SBP has a 65—84% progression to MM,
and 65-100% at 15 years; the median time to progres-
sion is 2-3 years. Lesion size greater than 5 cm, age
over 40 years, high M protein levels and persistence of
M protein after treatment are thought to be risk factors
for SBP progression to MM [6]. The 2-year and 5-year
overall survival for skull base plasmacytomas were 78%
and 59%, respectively, in an analysis by Na'ara et al. [5].

Conclusions

SBP needs to be considered as a differential diagnosis in
aggressive skull base tumours, particularly in middle-
aged males. While imaging features may mimic men-
ingioma, lytic lesions of the bone are commonly seen
with SBP. The primary management is radiotherapy
due to its high radiosensitivity. Investigations to rule
out multiple myeloma are necessary to determine both
the correct treatment modality and whether a limited
biopsy or surgery is preferable. Progression of SBP to
MM appears to be inevitable, and patients require life-
long surveillance.
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