
Dural lesions mimicking meningiomas: A pictorial essay

Danai Chourmouzi, Stamatia Potsi, Anestis Moumtzouoglou, Elisavet Papadopoulou, Kostas Drevelegas, 
Thomas Zaraboukas, Antonios Drevelegas

REVIEW

World Journal of 
RadiologyW J R

Online Submissions: http://www.wjgnet.com/1949-8470office
wjr@wjgnet.com
doi:10.4329/wjr.v4.i3.75

World J Radiol 2012 March 28; 4(3): 75-82
ISSN 1949-8470 (online)

© 2012 Baishideng. All rights reserved.

75 March 28, 2012|Volume 4|Issue 3|WJR|www.wjgnet.com

Danai Chourmouzi, Stamatia Potsi, Anestis Moumtzouoglou, 
Elisavet Papadopoulou, Kostas Drevelegas, Department of 
Radiology, Interbalkan Medical Center, GR 57001 Thessaloniki, 
Greece
Thomas Zaraboukas, Department of Pathology, Aristotle Uni-
versity Medical School of Thessaloniki, GR 57001 Thessaloniki, 
Greece
Antonios Drevelegas, Department of Radiology, AHEPA Uni-
versity Hospital, Aristotle University Medical School of Thessa-
loniki, GR 57001 Thessaloniki, Greece
Author contributions: Chourmouzi D was the major contribu-
tor in writing the manuscript; Chourmouzi D, Potsi S, Moum-
tzouoglou A, Papadopoulou E and Drevelegas K analyzed and 
interpreted the patient data regarding the clinical and radiological 
findings; Zaraboukas T interpreted the patient data regarding 
gross specimens and histopathology; Drevelegas A was involved 
in patient care during hospitalization, interpreted the radiological 
findings and contributed in writing the manuscript; all authors 
read and approved the final manuscript.
Correspondence to: ���� ���������������� Dr. Stamatia Potsi, Department of Ra-
diology, Interbalkan Medical Center, Asklipiou 10, Pilaia, GR 
57001 Thessaloniki, Greece. matinapotsi@hotmail.com
Telephone: +30-231-0400000  Fax: +30-231-0471056
Received: July 8, 2011              Revised: February 28, 2012
Accepted: March 7, 2012
Published online: March 28, 2012

Abstract
The purpose of this essay was to illustrate the radiolog-
ical and pathological findings in a wide spectrum of du-
ral lesions mimicking meningiomas. Familiarity with and 
knowledge of these findings will narrow the differential 
diagnosis and provide guidance for patient manage-
ment. In this pictorial review, we describe the following 
entities: Solitary fibrous tumors, hemangiopericytoma, 
gliosarcoma, leiomyosarcoma, dural metastases, Hodg-
kin’s disease, plasmocytoma, Rosai-Dorfman disease, 
neurosarcoidosis, melanocytic neoplasms and plasma 
cell granuloma.
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INTRODUCTION
There are multiple neoplastic and non-neoplastic entities 
that clinically and radiographically mimic meningiomas. 
This pictorial review considers some of  the lesions that 
can mimic meningiomas, including solitary fibrous tu-
mors, hemangiopericytoma, gliosarcoma, leiomyosarco-
ma, dural metastases, Hodgkin’s disease, plasmocytoma, 
Rosai-Dorfman disease, neurosarcoidosis, melanocytic 
neoplasms and plasma cell granuloma.

SOLITARY FIBROUS TUMORS
Central nervous system (CNS) solitary fibrous tumors are 
rare, dural-based mesenchymal neoplasms. Although ini-
tially described as primary neoplasms of  the pleura, soli-
tary fibrous tumors have subsequently been reported in 
virtually every body site[1]. The typical histological features 
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of  solitary fibrous tumors are spindle cells arranged in a 
patternless architecture or interlacing fascicles, prominent 
collagenous bands, and branching vascular channels with 
thin walls; these tumors exhibit diffuse CD34 reactivity[��2�]. 
The tumors present at any age and have been reported to 
occur in both supra and infratentorial locations.

On computed tomography (CT), the mass is most of-
ten hyperdense and contains some calcifications. The ap-
pearance on magnetic resonance imaging (MRI) is that of  
an extra-axial, dural-based mass predominantly isointense 
on T1- and T2-weighted images. Intra-lesional inhomo-
geneity with areas of  hypointensity and hyperintensity, 
best described as having a patchy appearance, has been 
reported. In most cases, homogenous enhancement on 
post-contrast T1-weighted images is seen (Figure 1). Sur-
gery is the treatment of  choice. Stereotactic and external 
beam radiation therapy may be indicated for postsurgical 
tumor remnants and for unresectable recurrences[3].

HEMANGIOPERICYTOMA
Intracranial hemangiopericytomas are neoplasms of  the 
pericytes that originate in the meninges, represent less 
than 1% of  all CNS tumors, are aggressive and tend to 
occur at an earlier age than other meningeal tumors, recur 
with high frequency, and metastasize extra-cranially. The 
location of  intracranial hemangiopericytomas is similar 
to that of  meningiomas. Histologically, hemangiopericy-
tomas are highly cellular, vascular tumors composed of  
angular pericytes surrounding often ill-defined capillaries 
in a branching pattern (staghorn vascularity).

On CT, hemangiopericytomas are heterogeneous, hy-
perdense, dural-based lesions that, unlike meningiomas, 
are not associated with calcifications or hyperostosis, and 
they typically show heterogeneous enhancement. Bone 
erosion is a feature seen in more than half  of  heman-
giopericytoma cases[4,5]. On MRI, hemangiopericytomas 
are heterogeneous, predominantly isointense masses on 
T1- and T2-weighted images, show prominent internal 
vessel voids, and heterogeneously enhance on contrast-
enhanced images (Figure 2). Approximately one-third of  
hemangiopericytomas exhibit a narrow base of  dural at-
tachment, with the remaining two-thirds showing broad-
based attachment with a dural tail sign[6]. Surgical resec-
tion is the primary treatment for this tumor. Preoperative 
embolization can aid in reducing operative blood loss. 
Postoperative radiation therapy is recommended[7].

GLIOSARCOMA
Gliosarcoma is a rare cerebral tumor closely related to 
glioblastoma in terms of  both its clinical and therapeutic 
characteristics. Gliosarcoma consists of  gliomatous and 
sarcomatous elements (Figure 3A)[��8�].

Gliosarcoma usually occurs in middle aged adults. 
The ability of  gliosarcoma to metastasize to other loca-
tions in the neuroaxis is well known[��9�].

Radiation-induced gliosarcoma may appear at the site 

of  a treated intracranial neoplasm and should be consid-
ered in the differential diagnosis of  a recurrent mass[���10�].

On CT, gliosarcoma tends to present as a peripher-
ally located, sharply defined, round or lobulated, isodense 
or hyperdense solid mass with heterogeneous or ring 
enhancement due to a fibrous component. On MRI, the 
tumors tend to be well-defined, demonstrating either an 
inhomogeneous or cystic appearance with surrounding 
vasogenic edema. On T2-weighted images, intermediate 

Figure 1  Solitary fibrous tumor. Post-contrast computed tomography. A: A 
dural-based lobulated mass with dural tail enhancement (arrow); B: Axial T1-
weighted magnetic resonance (MR) image shows an extra-axial mass, isoin-
tense to the gray matter compressing the adjacent cortical convolutions (arrow); 
C: Axial T2-weighted MR image shows that the mass has intermediate signal 
intensity. Note the peritumoral cysts with high signal intensity (arrow); D: On the 
post-contrast, T1-weighted MR image, the mass shows intense enhancement, 
intra-tumoral cysts (arrowheads) and dural tail sign (arrow).

A B

C D

Figure 2  Hemangiopericytoma. A: The coronal T1-weighted magnetic reso-
nance (MR) image shows an extra-axial isointense mass with internal flow voids 
and calvarial destruction; B: On the axial, T2-weighted MR image the mass re-
mains isointense with internal areas of hyperintensity and moderate peritumoral 
edema.

A B
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signal intensity with surrounding edema is visible. The 
signal intensity of  the tumor is similar to gray matter but 
is hypointense relative to other glial neoplasms. Post-con-
trast T1-weighted images show intense tumor enhance-
ment, often with a ring-like appearance (Figure 3B)[11].  
Postsurgical treatment of  gliosarcoma includes adjuvant 
radiotherapy with concurrent administration of  temo-
zolomide[12].

LEIOMYOSARCOMAS
Leiomyosarcomas of  the CNS are extremely rare; howev-
er, they are becoming more prevalent in immunocompro-
mised patients. Patients with acquired immunodeficiency 
syndrome are known to exhibit an increased incidence of  
smooth muscle tumors associated with Epstein virus. In-
tracranial leiomyosarcoma reveals dural masses or a skull-
base location. Leiomyosarcoma should be included in the 
differential diagnosis of  extra-axial CNS lesions in human 
immunodeficiency virus (HIV)-infected patients[���13�].

DURAL METASTASES
Metastases to the dura constitute one of  the least fre-
quent patterns of  neoplastic spread to the craniospinal 

axis. The neoplasms arise either by direct extension from 
skull metastases or by hematogeneous spread. Breast 
cancer, prostate cancer, adenocarcinoma of  the lung, and 
renal cell carcinoma are the most common. Meningeal 
metastasis from medulloblastoma is also a well known 
entity[���14�]. Typically, these tumors produce MR images with 
increased signals on T2-weighted images, often with an 
enhancing dural tail mimicking a meningioma (Figure 4). 
Patients with a single resectable symptomatic dural me-
tastasis, controlled systemic cancer, and acceptable surgi-
cal risk should be considered for resection as first-line 
therapy.

HODGKIN’S DISEASE
Intracranial Hodgkin’s disease occurs by direct spread 
from the bones of  the skull or in continuity with menin-
geal deposits that gained access to the skull via the cranial 
nerves[15,���16�]. The involvement of  bone in Hodgkin’s lym-
phomas usually occurs in the late stage of  the disease. 
Extension of  the scalp mass to both the epidural space 
and subcutaneous soft tissue is usually seen.

Regarding the histology of  Hodgkin’s disease with 
intracranial relapse, both a nodular sclerosis and mixed 
cellularity variety have been described. In the majority 

Figure 3  Gliosarcoma. A: Pathological image showing an area with features of osteogenic sarcoma (black asterisk) adjacent to the glial component of the tumor (white 
asterisk) (hematoxylin-eosin, original magnification × 100); B: On the axial, post-contrast T1-weighted magnetic resonance image, the tumor shows intense homoge-
neous enhancement. Note the close relation of the mass with the dura, which is enhanced in a way mimicking meningioma (arrow).

A B

Figure 4  Dural metastasis in a 36-year-old woman with breast carcinoma. A: Axial T2-weighted image shows a large extra-axial frontal heterogeneous mass; 
B: On T1-weighted magnetic resonance (MR) image the mass is isointense with the gray matter; C: Axial post-contrast T1-weighted MR image shows an extra-axial 
strongly enhanced lesion broad based to the falx mimicking meningioma. 

A B C
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of  reported skull lymphomas, the mass is hyperdense 
on unenhanced CT and shows marked enhancement on 
post-contrast studies. Destruction of  the bone may not 
be seen in some cases because the characteristic perme-
ating growth pattern of  lymphoma is a large soft tissue 
component and very little bone destruction. Bone win-
dow setting is useful for depicting tiny lytic lesions of  the 
bony calvarium (Figure 5A and B). 

On MRI, the densely cellular deposits of  lymphoma 
most often do not show high signal intensity on T2-
weighted images and typically remain hypo- to isointense 
on all pulse sequences. Post-contrast T1-weighted images 
show either homogeneous or inhomogeneous dense en-
hancement. Linear dural enhancement is usually seen on 
both sides of  the dural mass (dural tail) and, although it is 
an extra-axial mass, white matter edema is usually present 
(Figure 5C-D)[���17�]. Radiotherapy and chemotherapy are the 
treatment of  choice.

PLASMOCYTOMA
Plasmocytoma rarely involve the CNS as dural-based le-
sions[���18�]. Careful systemic evaluation should be made in 
such a presentation to rule out �����������������������  multiple myeloma�������  which 
would require different management and prognosis. Some 

patients develop bone marrow biopsy-proven myeloma 
within months of  the initial diagnosis of  CNS plasmocy-
toma[���19�]. Histopathological examination of  the mass after 
excision shows multiple myeloma immunopositive for 
IgG, kappa light chain, and CD38 (Figure 6A). On CT, 
plasmacytomas are extra-axial masses without calcifica-
tion or bone involvement, and they are usually high-den-
sity lesions. An isointense lesion is revealed on both T1- 
and T2-weighted images. On post-contrast T1-weighted 
images, intense homogeneous contrast enhancement is 
demonstrated with a dural tail sign mimicking menin-
gioma (Figure 6B and C)[���20�]. Systemic chemotherapy and 
radiotherapy are recommended after surgical excision of  
the mass.

ROSAI-DORFMAN DISEASE
Rosai-Dorfman disease is also known as sinus histiocy-
tosis with massive lymphadenopathy. The disease com-
monly presents as massive, painless, bilateral lymph node 
enlargement in the neck with fever. Rarely, sites other 
than the lymph nodes are involved, including the CNS, 
eyes, upper respiratory tract, skin, and head and neck 
region[���2��1]. CNS Rosai-Dorfman most commonly involves 
patients between 20���������� -��������� 40�������  years.

A B C

Figure 6  Plasmocytoma in a 62-year-old patient. A: Typical plasma cell morphology hematoxylin-eosin stain; B: Axial T2-weighted magnetic resonance images 
show an isointense frontal mass with peritumoral edema compressing the right ventricle; C: The axial post-contrast image shows intense homogeneous enhancement 
of the lesion with a dural tail (arrow).

A B D

Figure 5  Non-Hodgkin Lymphoma. The axial non-contrast computed tomography. A: A hyperdense extra-axial mass extending to both sides of the frontoparietal 
bone; B: Bone window setting depict lytic lesion of the calvarium (arrow); C: On axial T2-weighted magnetic resonance images, the mass appears isointense with peri-
tumoral edema; D: After the administration of contrast media, a strong homogeneous enhancement is seen with a dural tail (arrows).

C
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Symptoms of  intracranial disease include seizures, he
adache and weakness. Over 90% of  CNS Rosai-Dorfman 
cases involve the leptomeninges. Histopathologically, the 
dura is thickened, fibrotic, and contains a variable density 
of  chronic inflammatory cells, dominated by lymphocytes 
and plasma cells. The finding of  emperipolesis is charac-
teristic of  Rosai-Dorfman disease of  the leptomeninges, 
but in 30% of  cases this feature is not identified[���22�].

On CT and MRI, Rosai-Dorfman disease presents 
as dural-based, epidural or subdural, contrast-enhancing 
masses that often elicit vasogenic edema in the underly-
ing cerebral cortex and white matter (Figure 7A and 
B). The dural mass shows low signal intensity on T2-
weighted images. Thus, clinically and radiologically, the 
disease is thought to represent meningioma[23]. The de-
finitive diagnosis of  Rosai-Dorfman disease involving the 
leptomeninges is established by biopsy (Figure 7C) and 
pathological examination. Treatment should be based on 
clinical manifestations. Many lesions are asymptomatic, 
heal spontaneously, and do not require treatment[���24�].

NEUROSARCOIDOSIS
Neurosarcoidosis occurs in approximately 5% of  patients 
with sarcoidosis[���25�]. Diagnosis is based on the documen-
tation of  systemic sarcoidosis in the absence of  other 

neurological disease. The histopathological hallmarks of  
neurosarcoidosis include epithelioid granulomas without 
caseation or staining for infectious agents.  Imaging find-
ings of  neurosarcoidosis include pachymeningeal/dural 
masses, leptomeningeal involvement, enhancing brain 
parenchymal lesion, and cranial nerve involvement.

A dural-based mass is one of  the least common mani-
festations of  neurosarcoidosis. 

Lesions typically homogeneously enhance on con-
trast-enhanced T1-weighted images (Figure 8). Variable 
amounts of  vasogenic edema can also be seen in the 
white matter adjacent to the mass[������26,27�]. Differential con-
siderations include lymphoma and idiopathic hypertro-
phic cranial pachymeningitis. Steroid therapy is usually in-
dicated. Infliximab is a valuable pharmacological agent in 
the management of  patients with refractory and disabling 
neurosarcoidosis[28].

MELANOCYTIC NEOPLASMS
Melanocytes are normally present in the intracranial lep-
tomeninges, usually in the posterior cerebral fossa, and 
can give rise to benign (meningeal melanocytoma) or 
malignant (malignant melanoma) tumors. Most reported 
cases of  meningeal melanocytomas are located in the 
posterior fossa and spinal cord, although large supraten-

A B C

Figure 7  Rosai-Dorfman disease. A: The non-contrast computed tomography (CT) shows a peripheral, poorly marginated, hyperdense mass with peritumoral ede-
ma (arrows); B: Post-contrast CT shows a convex, homogeneously enhanced extra-axial mass; C: Pathologic image of Rosai-Dorfman disease with a characteristic 
finding of emperipolesis (arrow).

Figure 8  Neurosarcoidosis. Coronal (A) and sagittal (B) T1-weighted magnetic resonance post-contrast images show an enhancing dural-based lesion. Also, note 
the enhancement of the dura along the convexity.

A B
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torial meningeal melanocytomas mimicking a convexity 
meningioma have been reported[���2��9].

Histologically, most melanocytomas are spindle cell 
neoplasms, although epithelioid cytology may dominate 
in some cases. Tumor cells grow in sheets, nests, or fas-
cicles (Figure 9A).

On CT, primary melanocytic lesions appear as well-
circumscribed, isoattenuating to hyperattenuating, extra-
axial tumors with homogeneous enhancement. Even 
if  there is no hyperostosis, the neoplasms can mimic 
meningioma[���3��0]. MRI demonstrates variable signal in-
tensity on T1- and T2-weighted images, in proportion 
to the amount of  melanin within the tumor. Therefore, 
melanocytic neoplasms are isointense or hyperintense to 
adjacent normal brain tissue on T1-weighted images and 
isointense or hypointense on T2-weighted images. The 
neoplasms enhance after intravenous administration of  
contrast material (Figure 9B and C)[���31�]. Complete surgi-
cal excision of  the tumor is the treatment of  choice. The 
role and efficacy of  radiotherapy and chemotherapy re-
main controversial.

PLASMA CELL GRANULOMA
Plasma cell granuloma is a rare form of  idiopathic inflam-

matory pseudotumor often characterized by non-neo-
plastic proliferation of  plasma cells clinically mimicking a 
neoplastic process. Pseudotumors of  the CNS, however, 
are exceptional and rare. In reported cases, these reactive 
lesions occurred primarily in adults, usually presenting as 
discrete tumors arising from the leptomeninges or dura. 
Histologically, the granulomas are populated by a poly-
typic population of  mature plasma cells, plasmatoids, and 
small non-transformed lymphocytes in a background of  
variable fibrosis, fibroblasts, and entrapped leptomenin-
geal cells (Figure 10A)[���32�].

On CT, the mass is usually a well-circumscribed area 
of  increased density markedly enhanced with the admin-
istration of  contrast. On MRI, the mass has slightly high 
signal intensity on T1-weighted images and marked low 
signal intensity on T2-weighted images. The granuloma 
is usually heterogeneously enhanced with gadolinium-
DTPA (Figure 10B and C). Parenchymal involvement has 
been reported[���33�]. 

CONCLUSION
The differential diagnosis of  dural-based lesions in the 
brain varies from incidental and benign to symptomatic 
and malignant lesions. The above mentioned entities 

A B C

Figure 9  Melanocytic tumor. A: Photomicrograph of the mass. The neoplasm contains sheets of cells, many of which contain dark brown melanin pigment (hema-
toxylin-eosin, × 400); B: T1-weighted magnetic resonance and post-contrast; C: T1-weighted MR images show a left intraconal mass with intermediate signal intensity 
that homogeneously enhances.

A B C

Figure 10  Plasma cell granuloma in a 4-year-old girl. A: Pathologic image. The fibrosis and infiltration is composed of lymphocytes, plasmocytes and histiocytes 
(hematoxylin-eosin stain); B: Axial T2-weighted magnetic resonance (MR) image shows a hypointense left cerebellar lesion adjacent to the 4th ventricle with moderate 
peritumoral edema; C: Post-contrast T1-weighted MR image shows heterogeneous enhancement of the lesion.
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involving the dura are rare and almost always diagnosed 
after tissue is obtained because of  their clinical and ra-
diographic similarity to meningiomas. These lesions can 
closely resemble meningiomas in terms of  signal char-
acteristics, enhancement pattern, and location. Imaging 
characteristics alone can be misleading; neuropathological 
support is essential for accurate diagnosis.

A thorough clinical evaluation can reveal likely diag-
nostic possibilities. In the presence of  a heterogeneous 
dural-based mass with prominent internal vessels and 
bone erosion, the case of  hemangiopericytoma should 
be considered. Leiomyosarcomas should be included in 
the differential diagnosis of  dural-based lesions in HIV-
infected patients.

Careful vigilance in patients with a history of  cancer, 
presenting with new symptoms or imaging evidence of  
dural-based lesions, should raise the possibility of  dural 
metastasis.

The diagnosis of  lymphoma should be considered 
for lesions affecting the dura in high-risk immunocom-
promised patients. The presence of  an apparent dural tail 
can be seen in a lymphoma. The absence of  hyperostosis 
helps differentiate lymphoma from meningioma.

Hypercalcemia, hyperproteinemia, and serum gamma 
globulin peak in a patient with an extra-axial dural mass 
should raise the possibility of  plasmocytoma. Rosai-Dor-
fman disease should be considered when a young adult 
with painless neck lymphadenopathy, fever and anemia 
presents with a dural mass. The already known history 
of  systemic sarcoidosis in a patient with a dural mass and 
leptomeningeal enhancement is suggestive of  neurosar-
coidosis. Awareness that these lesions involve the dura 
may facilitate radiological and intra-operative recognition 
and, in some cases, preclude unnecessary additional sur-
gery ����[34].
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