
of May 22, 2025.
This information is current as

Imaging: Summary of Radiologic Findings
Infarction on Diffusion-Weighted MR 
Neurosarcoidosis Presenting as Acute

M.H. Hodge, R.L. Williams and M.B. Fukui

http://www.ajnr.org/content/28/1/84
2007, 28 (1) 84-86AJNR Am J Neuroradiol 

http://www.ajnr.org/cgi/adclick/?ad=57948&adclick=true&url=https%3A%2F%2Fmrkt.us-marketing.fresenius-kabi.com%2Fajn_pdf_1872x240_may25
http://www.ajnr.org/content/28/1/84


CASE REPORT

Neurosarcoidosis Presenting as Acute Infarction
on Diffusion-Weighted MR Imaging: Summary of
Radiologic Findings

M.H. Hodge
R.L. Williams

M.B. Fukui

SUMMARY: A 36-year-old woman presented with acute-onset right lower extremity paresthesias,
dysarthria, right facial droop, and right hemiparesis. CT and MR imaging of the brain revealed extensive
white matter disease and left basal ganglia infarction with dural and leptomeningeal enhancement.
Differential considerations included vasculitis, granulomatous disease, and neoplasm. Chest, abdo-
men, and pelvis CTs were normal. Right temporal lobe biopsy revealed noncaseating granulomatous
inflammation consistent with neurosarcoidosis.

Neurosarcoidosis has been described in 5% of patients with
sarcoidosis.1-3 Imaging findings include dural thickening

or mass, leptomeningeal involvement, enhancing and nonen-
hancing parenchymal lesions, cranial nerve involvement, and
spinal or nerve root enhancement.4-9 Neurosarcoidosis also
has a wide variety of clinical presentations; most commonly, it
presents as cranial neuropathy, but presentation ranges from
encephalopathy, meningitis, hydrocephalus, and seizure to
spinal cord dysfunction, peripheral neuropathy, and myop-
athy.2,3,4,10 Only rare cases of neurosarcoidosis presenting
with stroke have been described, none of which includes dif-
fusion-weighted MR imaging (DWI).11-17 Furthermore, to
our knowledge, none appears to have posed the diagnostic
conundrum of focal neurologic symptoms and MR imaging
findings as the sole presenting abnormality without systemic
findings. We report an unusual case of isolated neurosarcoid-
osis presenting with infarction.

Case Report
Three years prior, the patient, a 36-year-old woman, presented with

blurred vision and headache, which was diagnosed as pseudotumor

cerebri on lumbar puncture. MR imaging showed hyperintensity on

T2-weighted fluid-attenuated inversion recovery images in the left

frontal subcortical white matter (Fig 1A) and gadolinium enhance-

ment in the left posterior frontal subcortical white matter (Fig 1B).

Follow-up MR imaging during several months demonstrated a

waxing and waning pattern of T2 hyperintensity in the white matter,

raising the possibility of multiple sclerosis. Again, there were no areas

of restricted diffusion and no further work-up was ordered.

During this presentation, the patient experienced right leg pares-

thesias, slurred speech, right facial droop, and right upper and lower

extremity weakness 2 hours after the first onset of symptoms. On

neurologic examination, the patient had dysarthria, mild aphasia, and

right upper and lower extremity weakness without cranial neuropa-

thy. MR imaging of the brain with gadolinium enhancement and

DWI (Fig 2A) with an apparent diffusion coefficient map (Fig 2B)

showed an acute infarction. Additionally, there were also several areas

of focal T2 hyperintensity (Fig 3A, -B). There was also extensive dural

thickening and enhancement and nodular pial enhancement (Fig

3C). MR angiography of the neck and intracranial circulation was

normal.

The differential diagnoses of vasculitis, with or without concom-

itant granulomatous disease, and neoplasm, such as lymphoma or

metastatic disease, were queried. A chest radiograph and CT of the

chest, abdomen, and pelvis were unremarkable.

Multiple laboratory tests, including determination of antibodies

for rheumatoid factor, Sjogren syndrome, human immunodeficiency

virus, double-stranded DNA, and anti-nuclear antibodies, as well as

cytoplasmic and perinuclear staining for anti-neutrophil cytoplasmic

antibodies, were negative. Additionally, endocrine panel, protein C

and S, immunoglobulins G, A, and M, and CSF and serum antioten-

sin-converting enzyme levels were normal. The patient did have an

elevated sedimentation rate of 35 (normal � 0 –20). Cerebrospinal

fluid studies showed elevated protein at 77 (normal � 12– 60) and a
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Fig 1. A, Fluid-attenuated inversion recovery axial image of the brain (TR � 9000, TE �
110, TI � 2500) demonstrates hyperintensity in the left frontal subcortical white matter. B,
T1-weighted axial image after gadolinium administration (TR � 65, TE � 15) demonstrates
enhancement in the left posterior frontal subcortical white matter.

Fig 2. Diffusion-weighted (TR � 3900, TE � 94, B � 1000, number of gradient
directions � 90) imaging (A) with corresponding apparent diffusion coefficient map (B)
shows restricted diffusion in the left basal ganglia extending into the deep periventricular
white matter consistent with acute infarction.
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mild lymphocytic pleiocytosis. The diagnosis was uncertain and the

patient went to surgery for a right temporal lobe stereotactic biopsy.

Pathology of the specimen revealed noncaseating granulomatous

inflammation consistent with neurosarcoidosis. The patient had im-

provement of her symptoms after treatment with solumedrol and

methotrexate. She was discharged to a rehabilitation facility without

further event or complication.

Discussion
Neurologic affliction in sarcoidosis ranges from 1% to 27% of
cases,18 but it generally occurs in 5% of cases.1 Neurosarcoid-
osis is a multisystem granulomatous disease with sarcoid-type
granulomas and epithelial cells, with macrophages being cen-
tered in noncaseating granulomas, and with lymphocytes,
plasma cells, and mast cells found in the periphery.10 In clini-
cal practice, a diagnosis of neurosarcoidosis is made by the
clinical determination of multisystem diseases in combination
with histologic confirmation of tissue.18 If there is no other
evidence of other system involvement, diagnosis is made via
biopsy of neural tissue or positive Kveim test.2,10,18

Diverse clinical studies have described the presentation of
neurosarcoidosis.2,3,10-12,14-16,18,19 In a study by Zajicek et al,
the most common neurologic presentation was optic nerve
disease followed by involvement of other cranial nerves, spinal
cord lesion, brain stem or cerebellar lesion, meningeal lesion,
cognitive decline, hydrocephalus, and pituitary or hypotha-
lamic involvement, respectively.10 Cerebral (CNS) and cranial
nerve lesions were the most common neurologic manifesta-
tions in a study of 50 patients by Oksanen, who found a lower
incidence of infratentorial, spinal cord, peripheral nerve, and
muscular lesions.18 James and Sharma found that facial nerve
palsy and papilledema were the most common signs.19 Stern et
al cited 33 patients who presented with neurologic manifesta-
tions of sarcoidosis, most commonly cranial neuropathy, CNS
parenchymal lesions, and aseptic meningitis.2 Generally, facial
and optic nerves are most commonly involved, followed by
CNS parenchymal lesions.

From a radiologic perspective, neurosarcoidosis has been
described by a number of different modalities, including sin-
gle-photon emission CT, CT, and MR imaging.4-9,12,13,17 CT
findings of neurosarcoidosis are generally nonspecific and in-
clude hydrocephalus, periventricular hypoattenuation and
contrast enhancement, calcification (within granulomata),
meningeal contrast enhancement, white matter lesions, and
lesions at the optic nerves or chiasm.9,10,17,20

MR imaging presentations of neurosarcoidosis are quite
variable.4,5,7-10,17 In an MR imaging study by Lexa and Gross-

man, patients most commonly exhibited white matter
periventricular and periaqueductal hyperintensity on long
TR/long TE sequences.5 Leptomeningeal enhancement and
parenchymal mass with enhancement were also seen. The
spectrum of presentations was wide, but it included hydro-
cephalus, masses, and enhancing nerve roots. There was one
pontine infarct, which was not described as acute or chronic
change. There was no evidence of diffusion-weighted
sequences.

Christoforidis et al found that MR imaging findings usually
consisted of hypointensity or mixed intensity on T2-weighted
sequences and enhancement with gadolinium.4 There were no
instances of stroke, and DWI was not performed. Seltzer et al
demonstrated hypothalamic and pituitary thickening with en-
hancement as well as a case of sagittal sinus thrombosis.8 Sim-
ilar findings were present in a study by Miller et al.9

Okamoto et al studied one case of neurosarcoidosis with
DWI that showed a markedly hypointense, CSF-like signal
intensity.6 There were no instances of restricted diffusion
mentioned. Other authors have studied patients with stroke-
like symptoms with a variety of modalities and have found
hyperintensity on T2-weighted images and gadolinium en-
hancement.7,13,17 None of these studies of strokelike episodes
mentioned the use of DWI or the presence of restricted
diffusion.

Our particular case is of interest for 2 reasons. The first is
from a clinical perspective because the patient’s sentinel pre-
sentation was with a focal neurologic deficit without other
evidence of sarcoidosis (including systemically) and imaging
consistent with stroke. To our knowledge, in all other cases
reported with stroke or strokelike symptoms, the patient had
evidence for other stigmata of sarcoidosis, most commonly
bilateral hilar enlargement on chest radiographs.11-16 The sec-
ond reason our case of is interest is that we are unaware of a
documented case of sarcoidosis presenting with infarction
with the added characterization of infarction on DWI.

The method of infarction and ischemia in neurosarcoidosis
is not completely understood but is thought to result from
small-vessel vasculitis, embolus, or large-vessel inflamma-
tion.15,21 Brown et al hypothesized “granulomatous invasion
of blood vessel walls” with “disruption of the media and inter-
nal elastic lamina” that caused infarction with rare reports of
large-vessel affliction.16

In summary, to our knowledge this is the first reported case
of confirmation of acute cerebral infarction with DWI in neu-
rosarcoidosis. Additionally, the infarction was the sentinel
event leading to biopsy and a diagnosis that had not been

Fig 3. Axial T2-weighted images of the brain
(TR � 6000, TE � 125) show multiple areas of
hyperintensity within the subcortical white
matter parenchyma in the medial right tempo-
ral lobe (A) and posterior left frontal lobe (B).
T1-weighted (TR � 635, TE � 17) gadolinium-
enhanced sequences show nodular dural and
pial enhancement (C).
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suspected previously because of the lack of concordant symp-
toms and absence of abnormal laboratory studies. In retro-
spect, the patient’s first presentation with MR imaging find-
ings of T2 hyperintensity in the subcortical white matter
should have raised the suspicion of sarcoidosis; however, it is
uncertain if the diagnosis still would have been entertained
with unremarkable peripheral imaging and unremarkable lab-
oratory studies, which were seen at the most recent presenta-
tion. Ultimately, this case once again highlights the fact that
sarcoidosis, especially neurosarcoidosis, has a multitude of
clinical and imaging presentations. Previously, sarcoidosis has
been found in a differential consideration of multiple sclerosis,
meningioma, tuberculous meningitis, normal pressure hydro-
cephalus, and vasculitis. Albeit rarely, neurosarcoidosis
should be considered in the presentation of acute stroke with
restricted diffusion with unknown etiology in a young person,
even if other stigmata of sarcoidosis are not present.
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