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1 |  INTRODUCTION

This is a unique case describing hydrocephalus to be 
the primary presenting symptom of neurosarcoidosis. A 

49-year-old woman with previous ischemic cerebral events 
presented with a gait disorder, urinary incontinence and 
cognitive impairment. Imaging showed obstructive hydro-
cephalus, progressive white matter abnormalities and basal 
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Abstract
There is a possible relationship with cerebral ischemic events and neurosarcoidosis. 
It should be considered in the differential diagnosis in a case of unexplained hydro-
cephalus, vascular white matter lesions and vasculitis related findings.
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leptomeningeal enhancement. Further diagnostics sug-
gested sarcoidosis.

Sarcoidosis is a chronic, granulomatous disease of unknown 
etiology 1,2 which mainly affects the respiratory and lymphatic 
systems. Rarely (5%-13% of sarcoidosis patients), the cen-
tral nervous system (CNS) is involved,3 or is the only affected 
system (1%).4 Although, post-mortem studies suggest that an-
te-mortem diagnosis is only made in 50% of patients with sar-
coidosis with nervous system involvement.5 The first report of 
neurosarcoidosis was published in 1905.6,7 Cranial nerve defi-
cits are the most common clinical presentation, particularly a 
facial nerve palsy. Other symptoms include endocrine dysfunc-
tion, seizures, encephalopathy, peripheral neuropathy, meningi-
tis, spinal cord dysfunction or myopathy.8 Neurosarcoidosis can 
present with granulomas at the surface of the brain, preferably 
at the skullbase , with a perivascular distribution with parenchy-
mal involvement, or even as a tumefactive mass.9

Contrast-enhanced MRI is the preferred examination 
when a granulomatous disease is suspected,10,11 and can be 
used to monitor the course of the disease. A final diagnosis of 
sarcoidosis requires histological confirmation of a noncaseat-
ing granuloma in radiologically involved tissue.9 The differ-
ential diagnosis however is extensive due to the variation in 
presenting symptoms and affected organs, other pathologies 
thus need to be ruled out.

We describe a unique case with symptomatic hydroceph-
alus as the first sign of sarcoidosis. The patient's recent his-
tory of ischemic cerebrovascular disease could possibly be 
attributed to the previous undetected sarcoidosis.

2 |  CASE PRESENTATION

A 49-year-old woman was admitted to the neurology depart-
ment of a teaching hospital with progressive complaints of 

gait disturbance, urinary incontinence, apathy, bradyphrenia 
and short-term memory impairment. Within 5-6 weeks she 
became unable to walk. Her medical history revealed hyper-
tension, dyslipidemia, transient ischemic attacks (TIA’s) and 
a pontine stroke three years earlier. She never fully recov-
ered from her pontine stroke with persistent complaints of 
cognitive impairment, fatigue and some difficulty walking. 
Computed tomography (CT) was performed (Figure 1 mat-
ter lesions and suspicion of vasculitis related findings) show-
ing quadriventricular hydrocephalus compared to imaging 
one year earlier, as well as confluent white matter changes, 
most notably in the deep white matter of both frontal lobes. 
Repeated lumbar punctures with normal opening pressures 
(10-13 mmHg) temporarily improved her clinical condition, 
which was objectified with a gait analysis and the cognitive 
complaints and incontinence improved subjectively as well. 
The cerebral spinal fluid (CSF) analysis showed a mild lym-
phocytic pleocytosis (16*10E6/l), with an erythrocyte count 
of 0, normal glucose (2,2 mmol/l), slightly elevated proteins 
(0,94 g/l), albumin (655mg/l) and IgG (98 mg/l), intrathecal 
igG was 0mg/ml, with 5 IgG oligoclonal bands in CSF and 
2 in serum. Cell count showed 0% polymorphonuclear cells 
and 100% mononuclear cells. Infectious and immunologic 
screening in CSF was negative.

Magnetic resonance imaging (MRI) of the brain con-
firmed the hydrocephalus and frontal white matter changes, 
but also showed progressive white matter changes in the 
other lobes, basal nuclei and cerebellum compared to earlier 
imaging. On sagittal imaging, CSF pulsation artifacts could 
be appreciated in the Sylvian aqueduct, but not in the fora-
men magnum or around the median or lateral apertures of the 
fourth ventricle. Together with dilatation of the fourth ventri-
cle and ‘ballooning’ of both lateral apertures, this suggested 
an obstruction of the fourth ventricle CSF outflow (Figure 2). 
Contrast-enhanced MRI was performed later, showing linear 

F I G U R E  1  Transverse CT images 
without contrast show triventricular 
hydrocephalus, with extensive white matter 
changes in both frontal lobes, external 
capsule and around the fourth ventricle
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and patchy enhancement within the posterior cranial fossa 
and basal regions of the brain (Figure  3). The patient was 
referred to the neurosurgery department for ventriculoperito-
neal shunt (VPS) placement. Intracranial pressure appeared 
to be slightly elevated during surgery, although not measured.

Analysis of peroperative obtained CSF showed no ma-
lignant cells; a fluorescence-activated cell sorting  (FACS) 
-analysis could not be performed due to the low cell count. 
Due to the differential diagnosis of leptomeningeal metas-
tases, basal leptomeningitis (including granulomatous dis-
ease), vasculitis, lymphoma, auto-immune or paraneoplastic 
pathologies, a PET-CT was performed. The PET-CT showed 
supraclavicular, mediastinal and parailliacal lymphadenopa-
thy. An ultrasound-guided puncture was performed in the su-
praclavicular lymph node. Histological examination showed 
a granulomatous disease with a strong preference for sarcoid-
osis (Figure 4). This was confirmed by a second puncture of 
one of the PET-positive lymph nodes. Both a Mantoux test 
and a PCR for Mycobacterium tuberculosis proved negative 
and tuberculosis was thus excluded.

3 |  DISCUSSION

Sarcoidosis is a multi-systemic disease, characterized by cel-
lular immunity activity with formation of noncaseating gran-
uloma in various organ systems. Diagnosis of sarcoidosis is 
often a complex, time-consuming trajectory due to the variety 
of clinical presentations and the fact that laboratory blood and 
CSF examination is frequently unspecific. As seen in our pa-
tient; mononuclear inflammatory cells, elevated protein and 

occasionally low glucose. Three criteria are required to diag-
nose sarcoidosis: clinical and matching radiologic manifesta-
tions, a histological prove of a noncaseating granuloma and 
the exclusion of alternative diseases. The Neurosarcoidosis 
Consortium Consensus Group has developed a diagnostic 
criterion for neurosarcoidosis.3,9 Cranial and peripheral neu-
ropathies are the major presenting symptoms, together with 
myopathy, seizures, gait disorders and cognitive decline. In 
1%-7% the vestibulocochlear nerve is affected.12,13 In the 
present case, involvement of VIIIth cranial nerve could be 
suspected due to her unsteadiness with walking.

Neurosarcoidosis in the basal leptomeninges appears 
as thickening and enhancement (either focal, multifocal or 
diffuse) on gadolinium-enhanced T1-weighted MRI. It is 
usually indistinguishable from the pattern seen in tubercu-
lous meningitis or CNS lymphoma,8 which both may have a 
similar clinical presentation. Therefore, a histological diag-
nosis of the radiological aberrant tissue is necessary. In tu-
berculous meningitis, the basal leptomeningeal involvement 
is known to be due to extension and/ or rupture of a Rich 
focus (subpial or subependymal focus) to the subarachnoid 
spaces and ventricular system, which causes enhancement of 
the exudate.14 A similar mechanism in neurosarcoidosis has 
not been described.

Parenchymal involvement often follows a perivascular 
spread, with T2/FLAIR hyperintense white matter changes 
and / or perivascular enhancement.15 The progressive T2 hy-
perintensities in the deep white matter, observed in our pa-
tient, should be interpreted as parenchymal involvement.

The question remains whether the ischemic strokes and 
progressive vascular white matter changes in our patient, as a 

F I G U R E  2  MRI. Transverse FLAIR A, shows dilatation of both lateral ventricles and extensive white matter changes, in which the vascular 
white matter lesions coalesce with the periventricular fluid accumulation due to hydrocephalus. 1mm maximum intensity projection (MIP) of high 
resolution T2 weighted sequence B, illustrates the ‘ballooning’ of the lateral foramina of Luschka (arrows). Sagittal T2-weighted image C, shows 
dilatation of the fourth ventricle, with a prominent flow artifact over the cerebral aquaduct (*). Arrow points to a lacune in the pons
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consequence of small-vessel disease, can be attributed to neuro-
sarcoidosis. Although rarely, it has been reported that neurosar-
coidosis can cause arterial and venous ischemic and hemorrhagic 
strokes or TIA’s due to granulomatous inflammation of intracra-
nial blood vessels.15 This has mainly been described in medium 
and small vessels, literature of large vessel involvement is scarce 
and is thought to be due to compression by granuloma's rather 
than granulomatous inflammation or vasculitis 1516.

There is still some uncertainty about the underlying 
pathophysiological mechanism of stroke-like symptoms in 
patients with sarcoidosis. A retrospective study evaluated 
patients with sarcoidosis-related strokes and concluded that 
a stroke was the first presenting symptom in 40% of the pa-
tients.16 In about 92% of neurosarcoidosis patients present-
ing with stroke, sarcoidosis appeared to be present in other 
non-nervous systems after additional examination. The 

authors suggest that the granulomatous invasion of the blood 
vessel walls is the mechanism behind sarcoidosis-related 
cerebrovascular events rather than sarcoidosis-related vascu-
litis. It is thought that vasculitis due to sarcoidosis is more 
commonly resulting in a slowly progressive encephalopathy 
than an ischemic stroke.17 A mortality rate of 23% is reported 
in sarcoidosis patients presenting with stroke.16

Due to the three-year time interval between stroke and 
diagnosis of neurosarcoidosis, it remains debatable whether 
this could have been a first warning sign of neurosarcoidosis 
in our patient.

Hydrocephalus is described to emerge in the course of 
neurosarcoidosis in 5 to 12% of affected individuals.4 Usually, 
this is a communicating hydrocephalus as a consequence of 
a decrease in CSF resorption due to leptomeningeal involve-
ment. Though, CSF outflow obstruction caused by involve-
ment of the basal leptomeninges in the inflammatory process 
and consequent adhesions, loculations in the ventricular 
system or infiltration of the choroid plexus can also lead to 
hydrocephalus.8,18

Scarce literature is available on the treatment of neuro-
sarcoidosis and is mainly based on expert opinion and small 
retrospective studies. Typically, initial treatment consists of 
corticosteroids, although the exact mechanism is still unknown. 
It is hypothesized that the benefit is due to the anti-inflamma-
tory and immune-modulating effects.11,19 The benefit of this 
treatment varies widely from substantial improvement to no 
improvement at all. As a second step, a steroid-sparing or sec-
ond-line agent, like Methotrexate (MTX) or mycophenolate can 
be considered. When the need for immunosuppressive treat-
ment is chronic, upfront start of combination therapy of both 
corticosteroids and a steroid-sparing or second-line agent can 
be preferred. Further treatment options include TNF-alpha in-
hibitors such as infliximab, although treatment is expensive and 
poses a higher risk for infections and other toxicities.9,19

F I G U R E  3  Transverse A, and sagittal 
B, contrast-enhanced T1 weighted images 
show a pattern of basal leptomeningeal 
enhancement in the posterior fossa and basal 
portions of the brain

F I G U R E  4  Histology of lymph node biopsy showing a 
noncaseating granuloma
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4 |  CONCLUSION

The present unique case illustrates a rare presentation 
of sarcoidosis, with symptoms related to obstruction 
hydrocephalus. We discuss the possible relationship 
with a previous episode of multiple cerebral ischemic 
events and neurosarcoidosis. The causes of hydrocepha-
lus are most frequently a combination of CSF obstruc-
tion and disturbed resorption mechanisms due to basal 
meningeal granulomatous and inflammatory adhesions. 
Neurosarcoidosis should be considered in the differen-
tial diagnosis in a case of unexplained hydrocephalus, 
vascular white matter lesions and suspicion of vasculitis 
related findings.
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