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Introduction

Sarcoidosis is an immune-mediated non-caseating 
granulomatous disease that can affect numerous organ 
systems, including the central nervous system (CNS). 
Clinically, CNS involvement is found in approximately 10% 
of patients with sarcoidosis, but remains undiagnosed in  
15–25% of  th i s  pat ient  populat ion (1) .  I so la ted 
neurosarcoidosis (NS) is rare, with only 10–20% of patients 
having NS without extracranial findings (2).

Sarcoidosis is colloquially known as the great mimicker 
due to its highly variable clinical presentation and 
corresponding variable imaging manifestations (3). The 
preferred imaging modality to investigate NS is contrast-
enhanced magnetic resonance imaging (MRI) of the brain. 
Thickened and nodular leptomeningeal enhancement 
centered in the basilar cisterns is the most common imaging 
finding, occurring in 40% of cases (4). Alternatively, NS may 
present with parenchymal, infundibular or, as in our case, 
pachymeningeal or dural based disease.

Case presentation

A 53-year-old male with hypertension, chronic kidney 
disease and a 30-pack-year smoking history presented 
with several months of intermittent headaches and blurry 
vision. He denied fever, chills, shortness of breath or cough. 
Initial laboratory workup revealed an elevated erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) 

but was otherwise unremarkable. Serology for tuberculosis, 
aspergillus, coccidioidomycosis, human immunodeficiency 
virus (HIV) and cryptococcus was negative. Lumbar 
puncture was attempted but was unsuccessful. MRI of the 
brain demonstrated multifocal extra-axial dural-based avidly 
enhancing mass-like lesions, as well as scattered supra- 
and infratentorial leptomeningeal enhancement (Figure 1). 
Subsequent CT of the chest revealed scattered nodules, 
fibrosis, and prominent mediastinal lymphadenopathy  
(Figure 1) for which the patient underwent endobronchial 
biopsy. Pathology revealed non-necrotizing granulomatous 
infection consistent with sarcoidosis. The dural-based lesions 
were not biopsied. The patient improved clinically following 
treatment with high-dose prednisone, along with marked 
reduction in disease burden on repeat MRI brain (Figure 1).

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

Dural based disease

Pachymeningeal NS is rare and reported to occur in 
5–34% of cases of pathologically confirmed NS (5). Our 
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Figure 1 Case presentation of diffuse dural-based disease in neurosarcoidosis. Axial (C,F) and coronal (E) post-gadolinium T1W images 
demonstrate extensive confluent dural-based mass-like enhancement along the bilateral cerebral convexities, tentorium, and falx, involving 
both the supratentorial and infratentorial regions. Also note the involvement of the bilateral cavernous sinuses (F), and unusual concomitant 
leptomeningeal involvement (C,E; arrows). Representative axial images of the left convexity dural plaques (C) demonstrate hypointense 
signal on T2W (A), isointense signal on pre-gadolinium T1W (B), and absence of diffusion restriction on DWI (D). Axial and coronal 
images from the initial CT chest demonstrate bilateral diffuse pulmonary nodularity (I) and bulky hilar lymphadenopathy (J). The aspirate 
of these nodes was stained using Pap-smear, which showed non-necrotizing granulomatous infection consistent with sarcoidosis (K; 
HE stain, scale bar in right lower corner is 50 µm). An axial T2W FLAIR image (G) at initial presentation shows underlying edema and 
mass effect associated with a dural-based plaque along the left frontal lobe. After treatment with high-dose prednisone, note the marked 
reduction in plaque size (H) along with resolution of edema and associated mass effect (H), consistent with the patient’s concomitant clinical 
improvement. T1W, T1 weighted; T2W, T2 weighted; DWI, diffusion weighted imaging; FLAIR, fluid attenuated inversion recovery. 

patient exhibited several uncommon manifestations of 
pachymeningeal involvement. First, we observed diffuse 
extra-axial dural-based lesions along the bilateral cerebral 
and cerebellar convexities, tentorium and falx, an atypical 
pattern even in the setting of pachymeningeal involvement. 
Dural-based lesions more commonly present as single or 
scattered multifocal nodules (6). In a recent dual-center 
retrospective review of 100 pathologically confirmed cases 

of NS, 32 patients had dural involvement, 25/32 patients 
demonstrated single or multifocal nodularity, and only  
7/32 patients demonstrated diffuse dural disease (5). 
Second, our patient demonstrated concomitant supra- 
and infratentorial involvement. Pachymeningeal NS is 
more often either supratentorial or infratentorial, but 
rarely both (7). Finally, our case demonstrated concurrent 
leptomeningeal involvement, an unusual finding in the 
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setting of diffuse dural-based disease as arachnoid barrier 
cells typically prevent local spread between the meningeal 
layers (4).

Notably, while the dural-based lesions were not biopsied, 
the diagnosis of NS in our case was consistent with “probable 
NS” according to the 2018 consensus, which state that 
if clinical and imaging manifestations are suggestive of 
NS, the diagnosis may be assigned as follows: possible (no 
pathologic evidence); probable (pathologic confirmation 
outside the CNS); or definite (pathologic confirmation 
within the CNS) (8).

Differential diagnoses

Meningioma
Meningioma is the most common extra-axial dural-based 
CNS tumor. The classic imaging appearance is that of 
an extra-axial dural based enhancing mass with a “dural 
tail” sign (7). Most often, meningiomas demonstrate 
intermediate T1 signal, isointense T2 signal and avid 
homogenous enhancement following administration of 
gadolinium. Additionally, calcification and underlying 
calvarial hyperostosis may be present. These features are 
useful in distinguishing meningioma from dural based 
NS (4,7). Furthermore, meningiomas are usually isolated, 
though multiple tumors may be present in genetic disorders 
such as neurofibromatosis type 2 and meningiomatosis. 
Imaging features of hemangiopericytoma/solitary fibrous 
tumor of the dura demonstrate significant overlap with that 
of meningiomas (7).

Idiopathic hypertrophic pachymeningitis (IHP)
IHP is marked by chronic granulomatous inflammation 
leading to fibrosis. IgG4-related IHP is becoming increasingly 
recognized as the underlying pathology in cases previously 
defined as idiopathic (9). Additionally, pachymeningitis can 
be secondary to various etiologies, including rheumatological 
diseases such as rheumatoid arthritis, infections such as 
syphilis and tuberculosis, immunological reactions such as 
granulomatosis with polyangiitis, and cancer (10). Dural 
thickening is described by its distribution (focal or diffuse) 
and margins (smooth or nodular). Clinically, patients 
most commonly present with multiple recurrent cranial 
neuropathies and daily headache; an elevated ESR is often 
found (9,10). Given that involvement is confined to the CNS, 
extra-neural findings (such as mediastinal lymphadenopathy) 
would not be expected (9).

Dural based metastasis
Many malignancies are known to result in dural-based 
metastases, the most common being breast, prostate, and 
lung. The imaging findings of dural-based metastatic disease 
are similar to other pathologies including meningioma and 
hemangiopericytoma/solitary fibrous tumor of the dura. 
Metastases are usually single or multiple discrete nodules 
or masses but may also present as diffuse dural-based 
thickening. Multiplicity, the presence of concomitant osseous 
or parenchymal metastatic disease, and clinical history of 
a known primary malignancy are helpful in suggesting 
metastatic disease as part of a differential consideration.

Lymphoma
While primary CNS lymphoma is classically seen in 
immunocompromised patients and is strongly associated 
with HIV/acquired immune deficiency syndrome (AIDS), 
its incidence in immunocompromised patients, particularly 
those over 60 years old, is slowly increasing (11,12). Lesions 
can be solitary or multiple, and most commonly involve the 
perivascular spaces or deep gray matter. On MR imaging, 
lesions are T2 iso- to hypointense, with avid homogenous 
enhancement on post-contrast T1W sequences, and 
exhibit restricted diffusion (11,12). In severe cases, lesions 
may demonstrate central necrosis/hemorrhage, or cross 
the corpus callosum (11,12). In contrast to parenchymal 
disease observed in primary CNS lymphoma, secondary 
CNS lymphoma tends to present with leptomeningeal, 
dural, or subependymal involvement, and is associated 
with  under ly ing non-Hodgkin’s  lymphoma (12) .  
Dural involvement tends to be focal, and may mimic 
the appearance of a meningioma, along with calvarial or 
transcalvarial involvement and bony erosion (11,12).

Conclusions

Although sarcoidosis is a prevalent condition, the diagnosis 
of NS remains difficult in part due to the wide range of 
imaging presentations. This was highlighted by our patient 
who demonstrated an unusual imaging manifestation 
of NS with diffuse mass-like pachymeningeal disease, 
concomitant leptomeningeal disease, and both supra- and 
infratentorial involvement. As demonstrated in our case, a 
firm understanding of both the common and less common 
radiographic features of neurosarcoidosis, as well as of the 
corresponding differential considerations, is required to 
suggest this often-elusive diagnosis. In addition, it is important 
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to evaluate the radiographic features outside of the CNS, such 
as the chest CT in our case, as well as to assess clinical and 
laboratory findings to come to the correct diagnosis.
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