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Case Report
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INTRODUCTION

In general, plasma cell neoplasms are characterized by monoclonal proliferation of neoplastic 
plasma cells; these neoplasms include multiple myeloma, monoclonal gammopathy of 
undetermined significance, and solitary plasmacytoma.[4,14,25] Accounting for <5% of all 
plasma cell neoplasms, solitary plasmacytoma is classified into intraosseous or extraosseous 
occurrence.[1,4,8,17,28-30,33] Extraosseous solitary plasmacytoma is far less common and primary 
intracranial solitary plasmacytoma (PISP) is exceedingly rare.[4,10,12,21,26,29,32] Although intracranial 
hemorrhage from plasmacytoma has been reported sporadically in the setting of multiple 
myeloma,[3,5,13,15,18,26] there has been no report of spontaneous intraparenchymal hemorrhage from 
PISP. We here describe a case of PISP that presented with life-threatening massive intratumoral 
hemorrhage and investigate the hemorrhagic propensity of this rare intracranial tumor based on 
a review of the literature.

ABSTRACT
Background: Solitary plasmacytoma is a localized lesion comprising monoclonal neoplastic proliferation of 
plasma cells. is disease is rarely encountered and few reports have described primary intracranial solitary 
plasmacytoma (PISP).

Case Description: We report a case of PISP that presented initially as status epilepticus and exhibited massive 
intratumoral hemorrhage at the subcortical area. To the best of our knowledge, this is the first recorded presentation 
of this pathology in this manner. Following evacuation of the hematoma and decompressive craniectomy, the 
patient underwent radiation therapy and showed no sign of tumor recurrence at 3 years after diagnosis.

Conclusion: is case reveals that PISP can present as subcortical intraparenchymal hemorrhage. It should be 
emphasized that the precise diagnosis of this disease is of utmost importance, because solitary plasmacytoma 
without a background of multiple myeloma responds well to radiation therapy.
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CASE ILLUSTRATION

A 54-year-old female presented to hospital with status 
epilepticus. She had a previous history of subarachnoid 
hemorrhage (World Federation of Neurological Surgeons’ 
Grade II) due to a ruptured aneurysm at the bifurcation of the 
right middle cerebral artery that was treated by open clipping 
surgery when the patient was 44 years old. e initial computed 
tomography (CT) revealed a low-density area around the 
right central sulcus, apparently involving the primary motor 
area. Magnetic resonance imaging (MRI) demonstrated an 
intracerebral mass lesion that showed diffusion restriction, 
hypointensity on T1-weighted images, and hyperintensity on 
T2-weighted images [Figures 1a-c]. e epilepsy was controlled 
with medication, but the patient became increasingly drowsy 
in the days that followed. Repeat CT examinations revealed 
a hematoma and associated edematous change around the 
lesion and progressive expansion of the hematoma despite 
efforts to control blood pressure and treatment by hemostatic 
agents [Figures  2a  and  b]. e patient showed considerable 
neurological decline and semi-emergently underwent 
hematoma evacuation and decompressive frontotemporal 
craniectomy.

Histopathological sections revealed numerous red blood 
cells with fibrin and debris and massive infiltration 
of atypical round blue cells [Figure  3a]. Atypical cells 
demonstrated clumped nuclear chromatin pattern and 
eccentric eosinophilic cytoplasm [Figure  3b] suggesting 
plasma cell origin. Immunohistochemistry study showed 
CD138 positivity [Figure 3b; inset] and in situ hybridization 
demonstrated uniform lambda light chain positivity and 
negative kappa signal, reinforcing the diagnosis of plasma 
cell neoplasm [Figures 3c and d].

Further imaging studies performed following the diagnosis, 
including F-18 fluorodeoxyglucose positron emission 
tomography and bone scintigraphy, revealed no involvement 
of other organs. Serum and urine electrophoresis showed 
no increase in monoclonal protein. Bone marrow biopsy 

showed plasma cell infiltration of 5%–10%, but without light 
chain restriction. A  final diagnosis of PISP was confirmed. 
Although the patient was obtunded and showed severe left 
hemiparesis soon after the surgery, correlating with the 
focus of the lesion in the right central sulcus, postoperative 
CT revealed apparent brain decompression [Figure 4a]. She 
showed a dramatic recovery over time, finally becoming alert 
and conscious. Postoperative MRI demonstrated extensive 
near-total resection of the lesion with small residual tumor at 
the periphery of the cavity [Figures 4b and c]. She underwent 
intensity-modulated radiation therapy (IMRT) with a total 
dose of 50 Gy in 25 fractions. e lesion showed an excellent 
response to IMRT, showing a complete disappearance on 
MRI [Figures 4d and e]. ere were no signs of tumor relapse 
at the 3  years follow-up visit. After intensive rehabilitation, 
the patient has resumed her daily life as a housekeeper.

DISCUSSION

We report a case of PISP that presented with significant 
intratumoral hemorrhage at the subcortical level, causing 
considerable mass effect requiring surgical decompression.

is case did not exhibit involvement of other organs. No 
monoclonal protein was detected. e bone marrow biopsy 

Figure 1: MRI examination shows involvement of the lesion in the precentral gyrus and postcentral gyrus. e lesion shows strong diffusion 
restriction on diffusion-weighted imaging (a); and hypointensity on T1-weighted (b) and hyperintensity on T2-weighted imaging (c). e 
structural preservation of the gyri and sulci is a characteristic of this case and may reflect the pathology.

a cb

Figure  2: CT images obtained before surgery show massive 
hemorrhage surrounding the lesion (a) with significant mass effect (b).

a b
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showed plasma cell infiltration of 5–10% in the bone marrow, 
which did not reach the diagnostic criteria of multiple 
myeloma. Furthermore, she did not exhibit other features of 
multiple myeloma (anemia, renal failure, hypercalcemia, and 
osteolytic lesions). erefore, we diagnosed as PISP.

Intracranial involvement of plasmacytoma is rare, most 
frequently involving the cranial vault, skull base, nose, 
or paranasal sinuses. Primary dural or leptomeningeal 
involvement is less frequent, and intraparenchymal involvement 
is exceedingly rare and seldom described.[4,9-11,16,19] e 
characteristic findings of PISP on MRI are iso- to hyperintensity 
on T1-weighted images, iso-  to hyperintensity or marked 
hypointensity on T2-weighted images, and strong contrast 
enhancement after gadolinium administration.[4,12,17] As it is 
a highly vascular tumor, plasmacytoma can be confirmed on 
digital subtraction angiography as a blush supplied mainly by 
branches arising from the external carotid artery system.[4] e 
radiological differential diagnoses include chordoma, sarcoma, 
lymphoma, metastasis, carcinoma, invasive pituitary adenoma, 
and meningioma.[1,12] Histological staining with hematoxylin 
and eosin reveals a proliferation of atypical plasma cells, usually 
showing dispersed nuclear chromatin, prominent nucleoli, and 
a high nuclear-to-cytoplasmic ratio.[12]

Although there have been several reports of intratumoral 
hemorrhage from intracranial lesions in the setting of multiple 
myeloma, there are no reports of intra-axial hemorrhage 
from PISP, with only acute subdural hematoma[13] and 
intraparenchymal hemorrhage[3,5,6,7,15,18,20,23,24,26,27] reported 
previously [Tables  1 and 2]. Of the cases complicated with 
intraparenchymal hemorrhage in relation to multiple myeloma, 
most had a miserable clinical course. As demonstrated in 
[Table  2], all five of the cases of PISP that was complicated 
with intracranial hemorrhage presented with extra-axial 

Figure 3: Histopathologically, numerous red blood cells with fibrin 
and debris are present, with massive infiltration of atypical round 
blue cells (a: ×40). e infiltrating cells are composed of clumped 
nuclear chromatin and eccentric eosinophilic cytoplasm (b: ×200), 
suggesting a plasma cell origin. Immunohistochemistry study shows 
CD138 positivity (b; inset). In situ hybridization demonstrates 
uniform lambda light chain positivity and negative kappa signal, 
reinforcing the diagnosis of plasma cell neoplasm (c and d: ×100).

d
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Figure 4: Postoperative CT shows evacuation of the hematoma and relaxation of the brain (a). Gadolinium-enhanced MRI demonstrates 
resection of the lesion, with a small amount of contrast enhancing tumor at the periphery of the cavity (b and c). Imaging obtained after 
intensity-modulated radiation therapy reveals a complete disappearance on gadolinium-enhanced MRI (d and e).
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hemorrhage. Our case was unique in that the hemorrhage 
was intraparenchymal and life threatening. In addition, it is 
noteworthy that whereas the cases of intracranial hemorrhage 
with a background of multiple myeloma had a poor prognosis 
[Table  1], the prognosis was relatively good in cases of 
intracranial hemorrhage without multiple myeloma [Table 2]. 
Although the exact mechanism of hemorrhage is uncertain, 
we suspect that tumor cell infiltration into the vessels led to 
loosening of the vessel wall, finally resulting in destruction of 
the vessels.[18] is suggests that solitary plasmacytoma can 
masquerade as subcortical hematoma and that this pathology 
should be noted as a rare but important differential entity to 
subcortical hemorrhage, for the following reason.

In general, multiple myeloma is known to have a poor 
prognosis; it is sometimes termed a “disseminated form.”[2,10,28] 

e 5-year overall survival is estimated to be 34.5–49.6% 
and the median survival is ~56.3 months despite treatment 
by a chemotherapy regimen that includes melphalan, 
prednisolone, lenalidomide, and others.[31] In contrast, 
solitary plasmacytoma has a better prognosis and is generally 
termed “a localized form” and even as a “benign lesion” in 
one previous report.[2] e 5-year overall survival of solitary 
plasmacytoma has been estimated as 76.3%, and one patient 
exhibited no recurrence of plasmacytoma or signs of multiple 
myeloma at the 25-year follow-up examination.[2] Intracranial 
plasmacytoma secondary to multiple myeloma displays a 
very poor prognosis, and the median overall survival after 
diagnosis has been reported as only 6.7 months in a previous 
study.[22] erefore, if an intracranial solitary plasmacytoma 
is a truly “solitary” lesion, it could be interpreted as a benign 
lesion, rather than as an intracranial lesion associated with 

Table 1: Previously published cases of intracranial plasmacytoma secondary to MM (except our case) associated with intraparenchymal 
hemorrhage.

Author, year Age 
(years)

Sex Hemorrhage location Surgery Time to CNS 
relapse

Follow-up Clinical course 
post-CNS relapse

Kramer et al., 1963 77 Male Right temporal lobe Conservative Simultaneous 6 days Death
McCarthy and Proctor, 
1978

49 Male Right caudate nucleus Conservative 1 year 2 weeks Death

Husain et al., 1987 47 Male Cerebrum and cerebellum Conservative 12 years N/A Death
Chen et al., 2003 28 Male Cerebrum N/A <1 month 7 months Death
Reddy et al., 2007 44 Female Right temporal lobe STR 3 years 2 days Death
Crowley et al., 2010 57 Male Left temporal lobe GTR 2 years 4 years No recurrence
Present case 54 Female Right frontoparietal lobe GTR - 3 years No recurrence
CNS: Central nervous system, GTR: Gross total resection, MM: Multiple myeloma, N/A: Not available, STR: Subtotal resection

Table 2: Previously published cases of primary intracranial solitary plasmacytoma presenting with hemorrhage.

Author, 
year

Age 
(years)

Sex Location Initial 
diagnosis

Symptoms Surgery Adjuvant 
treatment

Follow-up Progression 
to multiple 
myeloma

Rutherford 
et al., 2004

43 Male Epidural Acute epidural 
hematoma

Headache, 
vomiting, and 
confusion

GTR N/A N/A None

Mitsos  
et al., 2004

62 Male Subdural Chronic 
subdural 
hematoma

Headache, 
vomiting, 
and left 
hemiparesis

STR Radiation 2 years None

Kumar 
et al., 2016

27 Female Epidural Acute epidural 
hematoma

Headache and 
vomiting

GTR N/A N/A None

Chen et al., 
2019

67 Female Epidural Acute epidural 
hematoma

Headache and 
confusion

GTR Chemotherapy 
Radiation

12 months None

Present 
case

54 Female Frontoparietal 
lobe

Intracerebral 
hemorrhage

Seizure and 
confusion

GTR Radiation 3 years None

GTR: Gross total resection, N/A: Not available, STR: Subtotal resection
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multiple myeloma. In other words, when physicians make 
a diagnosis of intracranial plasmacytoma, it is crucial to 
scrutinize the involvement of other organs and consider 
the possibility of unrecognized lesions, because the clinical 
course and treatment strategy differ completely on that basis. 
e relationship of these two diseases has been described as a 
two ends of the same disease spectrum.[29]

In a 2018 study that pooled and analyzed the clinical 
characteristics of 17  cases of PISP, multivariate analysis 
revealed a negative outcome if radiotherapy was not 
performed.[22] is finding corroborates the well-known 
fact that PISP responds to radiation therapy.[2,12,17,29] In 
addition, undergoing chemotherapy was found to adversely 
affect overall survival.[22] erefore, it is clear that adequate 
radiation therapy is essential in the treatment of PISP.

CONCLUSION

PISP is an exceedingly rare lesion and each case is valuable in 
terms of the accumulation of treatment experience. Here, we 
reported the first case of PISP exhibiting massive subcortical 
hemorrhage. Despite its rarity, solitary plasmacytoma should be 
considered among the etiologies that cause clinically significant 
intraparenchymal hemorrhage. It should be noted that careful 
examination to exclude multiple myeloma is essential, because 
the clinical course and treatment regimens differ substantially. 
Following appropriate surgical resection of PISP, radiation 
therapy is of utmost importance to achieve an optimal outcome.
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