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A B S T R A C T

A patient with a 3-month history of headache refractory to pain medication was admitted. The CT scan and MRI showed evidence of a 
posterior fossa mass. This was pathologically confirmed as an extra medullary plasmacytoma (EMP). He had a pathologic fracture of the left 
humerus 7 years ago while the radiologist was unaware at the time of diagnosis. A solitary bone plasmacytoma (SBP) was the cause of the 
pathologic fracture. This report includes the first description of MRI findings in a patient with a rare-incidence intracranial solitary extra 
medullary plasmacytoma (SEP) in Iran. There is a striking similarity between the features of intracranial SEP and meningiomas. Intracranial 
SEP, although rare, should be included in the differential diagnosis of brain tumors in areas where meningiomas commonly arise. The MRI 
findings and differential diagnosis of plasmacytoma are reviewed. Before this case report, only few cases have been reported in the literature. 
Nonetheless, this is the first report of posterior fossa EMP from Iran.
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Implication for health policy/practice/research/medical education:
Clinical and neuroradiological assessment demonstrates that intracranial involvement of plasmacytoma must be taken into ac-
count in the differential diagnosis of intracranial masses.
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1. Introduction
Plasmacytoma is a discrete, solitary mass of neoplastic 

monoclonal plasma cells in either the bone or soft tissue 
(extramedullary). The skull and central nervous system 
are rarely involved by plasma cell tumors without evi-
dence of plasma cell dyscrasia at another site (1). 

The EMP represents approximately 3% of all plasma cell 
neoplasms. The median age of presentation of EMP is 55 
years and 75% of the patients are men; 80% is localized in 
the head and neck region (nose, sinuses, and the naso-
pharynx). Other locations are the gastro-intestinal tract, 
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lungs, breasts, testes and the skin. This tumor presents 
as a mass growing in the aerodigestive tract in 80-90% 
of the patients, often spreading to the lymph nodes, al-
though other sites may be affected as well. Solitary extra-
medullary plasmacytoma (SEP) accounts for less than 2% 
of all neoplastic plasma cell dyscrasias and it may occur 
in any part of the body (2). Nevertheless, this rare tumor 
represents only less than 1% of all malignancies in the 
head and neck region (3,4). Symptoms of EMP in other tis-
sues are associated with the site of the tumor, tumor size 
and compression and/or involvement of the surround-
ing structures (5). The imaging appearance of solitary 
plasmacytoma can simulate more common neoplasms 
such as meningiomas. The treatment of EMP consists of 
radiotherapy and/or surgery. The prognosis after radical 
surgical resection is similar to radiotherapy. Many con-
sider the combination of surgery and radiotherapy as the 
treatment of choice (3). This case is the first report of in-
tracranial posterior fossa EMP in the Iranian population.

2. Case Presentation
A 37-year-old man was admitted in May 2011 with a 

3-month history of headache refractory to pain medica-
tion. He had periodic medical examinations and displayed 
no abnormalities until the occipital headache began 3 
months prior to admission. He denied a history of fatigue. 
Neurological examination was normal. CT revealed an ex-
tra axial mass on the right side of the posterior fossa. There 
was erosion of the inner table of the skull in CT scan im-
ages (Figure 1A). In the magnetic resonance imaging (MRI) 
(1.5 T) an isointense to gray matter mass, 55 × 35 × 31 mm 
in size was detected on FLAIR, T1 and T2 weighted images 
(WI) (Figure 1B-D). The vermis and the fourth ventricle were 
displaced to the left side and minimal hydrocephalus was 
also present. The mass enhanced severely after the injec-
tion of contrast media (Figure 1E). It had a similar appear-
ance to meningioma. In addition, the site of the incidence 
was the location where meningioma commonly arises. 
Meningioma (the most probable), intracranial multiple 
myeloma (MM) and lymphoma were considered in the ini-
tial differential diagnosis list. Hospital admission labora-
tory workup revealed no hematological and biochemical 
abnormalities. Liver and kidney function tests were also 
unremarkable. He underwent surgery for the posterior 
fossa lesion. Suboccipital approach craniotomy was per-
formed. Postoperatively, the patient was alert and showed 
no additional neurological deficit. Histopathological 
study with H&E staining demonstrated diffuse infiltration 
of medium-sized plasma cells with the characteristic of 
mild pleomorphic round oval cells, eccentric nuclei and 
moderate cytoplasm (Figure 2). Areas of necrosis were also 
present in serial sections. There was also an increased nu-
clear to cytoplasmic ratio and some cells had prominent 
nucleoli. For definite diagnosis and rule out of lymphoma, 
immune histochemical (IHC) staining with CD45 was con-
sidered. The infiltrating cells showed negative staining 

with CD45. It confirmed a diagnosis of plasma cell tumor. 
Bone marrow (BM) aspiration at the time of diagnosis 
showed no evidence of plasmacytosis.  

Figure 1. A 37-year-old man with headache, large extraaxial iso-signal 
space occupying lesion on the right side of the posterior fossa with ero-
sion of the internal table and compressive effect to the right cerebellar 
hemisphere and marked enhancement. A, CT image with erosion of the 
internal table; B, Axial FLAIR MRI with isosignal extra axial SOL at the right 
side of the posterior fossa; C, Coronal T1 WI without contrast; D, Sagittal T2 
WI; E. Axial post-contrast T1 WI.

Urine studies for Bence Jones proteins, serum protein 
electrophoresis and urine protein electrophoresis were 
negative. He was discharged on a steroid regimen with a 
plan for radiation therapy. He had a pathological fracture 
of the left humerus 7 years ago. 

Figure 2. Diffuse infiltration of medium-sized plasma cells with the char-
acteristic of mild pleomorphic round oval cells, eccentric nuclei and mod-
erate cytoplasm on H&E staining indicating a plasmacytoma.
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The definitive pathology report of the humeral lesion 
confirmed the diagnosis of solitary bone plasmacytoma 
(SBP), but the radiologist was unaware about this occur-
rence till the pathology report confirmed the nature of the 
mass as an SEP.

3. Discussion
Plasmacytoma is referred to a single lesion without any 

evidence of MM in any other part of the body (6,7). Intra-
cranial plasma cell tumors are rare, with only isolated case 
reports and small series in the literature. There are sev-
eral reports of plasma cell tumors involving the cranium, 
while we found only four other reports of plasma cell dys-
crasia manifesting as a mass in the posterior fossa     (8,9).

Solitary craniocerebral plasmacytoma is a separate en-
tity from the far more common plasma cell tumor that 
arises within the cranium as a result of disseminated MM. 
As mentioned above, previous BM aspiration repudiated 
the diagnosis of MM, as well as he had none of the classic 
symptoms of systemic disease. In solitary plasmacytoma, 
plasma cell monoclonal proliferation is localized in the 
bone marrow; therefore, bone pain, bone destruction and 
pathological fractures represent the most common clini-
cal sign of the disease (10). Moreover, bone damage may 
also be responsible for alteration of blood calcium levels, 
but this alteration is more frequent in multiple myeloma 
than in solitary plasmacytoma (10). As seen in our case, 
there was no frank alteration of blood calcium levels. Some 
typical findings of a dural and/or osseous plasmacytoma 
include isodensity to hyperdensity on CT scan, T1 equal to 
high signal intensity and T2 markedly hypointense signal 
on MRI and high vascularity possibly documented on digi-
tal subtraction angiography (11). In this case, the mass was 
isointense to gray matter both on T1 and T2 WI. Previous 
reports of the MR imaging appearance of solitary plasma-
cytoma of the skull have described a slightly inhomoge-
neous, expansile mass eroding the bone that is isointense 
to the brain on noncontrast T1 WI and isointense or slight-
ly hyperintense on T2 WI, (12,13) which were similar to the 
findings in our patient. The extraaxial location, sharp mar-
gins between the tumor and the brain, signal characteris-
tics and the enhancement pattern of the lesion in our case 
bore some similarities to meningioma. Several studies and 
case reports have established the imaging similarities be-
tween plasmacytoma and meningiomas (12,14). However, 
the neuroradiological findings generally lack specificity, 
since they are generally no different from those of menin-
gioma, metastasis, lymphoma, dural sarcoma, plasma cell 
granuloma, infectious meningitis and leptomeningeal 
carcinomatosis (11).

According to the most recent World Health Organization 
classification, plasma cell neoplasms can be divided into 
extramedullary plasmacytoma, which include malignant 
plasma cell tumor and plasmacytoma, and multiple my-
eloma, also known as plasma cell myeloma. These rep-

resent a spectrum of the disease, where plasmacytoma 
refers to the localized disease and multiple myeloma im-
plies systemic dissemination. Plasmacytoma, however, 
can progress to MM (15,16). In our patient, as mentioned 
above, neither the results of bone marrow biopsy nor IHC 
staining with CD45 or classic symptom of systemic disease 
confirmed the diagnosis of MM or lymphoma.

Plasmacytoma is a highly radiosensitive tumor.  All cases 
of solitary plasmacytomas of the calvarium reported in 
the literature have been treated by surgery and radiother-
apy. Several authors stress that its sufficient diagnosis and 
treatment with conventional external radiotherapy may 
be satisfactory (1, 3, 10, 16, 17). Periodic evaluation for pro-
gression and development of MM, SBP and EMP is recom-
mended, with planning of clinical appointments thereaf-
ter. Besides, a complete history and physical examination, 
complete blood cell (CBC) count, complete metabolic pan-
el with lactic dehydrogenase (LDH), calcium, phosphorus, 
C-reactive protein (CRP), and beta2 microglobulin, eryth-
rocyte sedimentation rate (ESR), serum protein electro-
phoresis with immunofixation, serum immunoglobulin 
quantification, urinary protein electrophoresis with im-
munofixation (24-h urine sample) and skeletal bone sur-
vey are recommended (16).

We present a patient with rare SEP as a large mass in the 
posterior fossa that highlights the importance of plasma 
cell tumors in the differential diagnosis of intracranial 
masses such as meningioma. These lesions share the same 
imaging findings on both CT scan and MRI. Epidemiologi-
cal factors and the location of the lesion can help, but the 
final diagnosis is only confirmed by histological examina-
tion. Additionally, it is critical for the patient to receive a 
full systemic work-up to evaluate if the patient has MM. De-
spite this, an accurate clinical examination and perfect his-
tory taking by the radiologist must be considered as a rule.
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