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Hydrocephalus as a rare presentation of neurosarcoidosis
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Introduction

Sarcoidosis is a multisystemic disease characterized by non-
infectious granulomas. Sarcoidosis is most commonly observed 
in the lungs or cutaneous tissues [1]. In 5-10% of cases, the 
disease may spread to the nervous system, resulting in neuro-
sarcoidosis [2,3]. Isolated neurosarcoidosis without systemic 
manifestations is extremely rare, occurring in less than 1% [4]. 
Untreated neurosarcoidosis can lead to severe neurological 
deficits ranging from mild paresis to death [5]. The most com-
mon presentation of neurosarcoidosis is cranial neuropathies 
whereas facial nerve palsy is the most frequent. Only 5-9% of 
patients develop hydrocephalus, the majority of these patients 
already had the diagnosis of sarcoidosis [2,3]. We here present 
a case of sarcoidosis manifesting with hydrocephalus which is 
extremely rare.

Case presentation

The case involves a 56-year-old woman with a past medical 

history of Ménière’s disease. She presented with fatigue, frontal 
headache, and vomiting in connection with food intake. Addi-
tionally, she had vertigo for one and a half years. In a clinical 
context, she presented with confusion, a broad-based gait, an 
unsteady tandem gait, and a positive Romberg test. Initially, she 
was diagnosed with exacerbation of Ménière’s disease, but a CT 
scan was performed for differential diagnostic purposes. The CT 
scan revealed severe supratentorial hydrocephalus. Subsequent 
MRI demonstrated aqueductal stenosis and multiple small con-
trast-enhancing lesions (Figure 1a-b). She was transferred to 
the neurosurgical department, where a third ventriculostomy 
was performed. During the procedure, small epidermal lesions 
were seen, and a biopsy was taken. The third ventriculostomy 
eased the patient’s symptoms. Subsequent investigation with 
an MR neuroaxis revealed multiple leptomeningeal changes 
(Figure 2). Carcinomatosis was suspected, leading to a CT scan 
of the thorax and abdomen, which showed enlarged medias-
tinal lymph nodes and a polyp in the intestine. Consequently, 
bronchoscopy with biopsy and colonoscopy were performed. 
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Both examinations revealed normal findings. The biopsy from 
the third ventriculostomy showed inflammation with some 
granulomatous features, and the biopsy from the bronchial 
mucosa demonstrated non-necrotizing granulomatous inflam-
mation without signs of malignancy. Additionally, she under-
went lumbar puncture and blood tests. The lumbar puncture 
showed mononuclear pleocytosis and elevated protein levels, 
but no cells suspicious for malignancy or signs of infection. 
Blood tests showed elevated interleukin-2 receptor but were 
otherwise normal. Six weeks after admission, she was referred 
to rheumatologists due to suspected neurosarcoidosis. Before 
treatment could be initiated, she began experiencing fatigue, 
confusion, and headaches again. Treatment with prednisolone 
was initiated, and a CT scan once again revealed hydrocephalus. 
She was readmitted to the neurosurgical department and un-
derwent the placement of an External Ventricular Drain (EVD) 
for acute relief, which alleviated her pressure symptoms. Subse-
quent MRI revealed partial closure of the third ventriculostomy. 
This was addressed through a reoperation, during which the 
ventriculostomy was reopened (Figure 3a-b). The patient has 
subsequently commenced a therapeutic regimen comprising 
methotrexate and infliximab. No novel manifestations of hydro-
cephalus have been observed post-reoperation 

Figure 1: MRI T1-weighted MRI following Gd-DTPA administration. 
a and b: cerebrum before the first operation in the axial and sag-
ittal planes. Arrow shows several smaller contrast-enhancing ele-
ments along the brainstem and in relation to the aqueduct.

Figure 2: MRI T1-weighted MRI following Gd-DTPA administration 
shows diffuse leptomeningeal enhancement.

Figure 3: Intraoperative picture from re-ventriculostomy. (a) Shows 
partial closure of the ventriculostomy and small epidermal growth 
before re-opening. (b) Shows an open ventriculostomy after re-
opening.

Discussion

In 2018, diagnostic criteria for neurosarcoidosis were estab-
lished, requiring verified neurosarcoidosis to involve a biopsy 
from nerve tissue containing granulomas [1]. Obtaining a biopsy 
from nerve tissue is often challenging. Therefore, the majority 
of patients with known systemic sarcoidosis who experience 
neurological symptoms are often treated for “possible or prob-
able neurosarcoidosis”. A biopsy can be achieved through the 
performance of a third ventriculostomy. However, in our case, 
the biopsy initially did not show granuloma formation, prevent-
ing the establishment of a diagnosis. Consequently, it was nec-
essary to rule out conditions such as malignancy before initiat-
ing treatment. In our case, the lack of timely treatment with 
steroids resulted in partial closure of the ventriculostomy. Nor-
mally closure of ventriculostomy is extremely rare. In our case, 
granuloma formation is presumed to be a contributing factor 
for closure. After the patient started treatment with steroids 
and later immunomodulatory therapy, she did not have a re-
lapse of hydrocephalus (>3 months).

A study from 2023 investigated the use of ventriculoperito-
neal shunts in the treatment of neurosarcoidosis-induced hy-
drocephalus [6]. Twenty-two patients had hydrocephalus and 
thirteen patients required a ventriculoperitoneal shunt in ad-
dition to medical treatment. Despite active medical treatment 
for neurosarcoidosis, 38.5% of patients required shunt revision, 
mostly due to shunt malfunction. Dam et al. described that 91% 
of patients treated medical for neurosarcoidosis-associated hy-
drocephalus needed surgical treatment in addition, 80% of the 
patients experienced a recurrence after the surgical procedure 
[7]. The majority (80%) were treated with a ventriculoperitone-
al shunt. The increased protein content in Cerebrospinal Fluid 
(CSF) in neurosarcoidosis may be associated with an elevated 
risk of shunt dysfunction leading to recurrent hydrocephalus 
and subsequent shunt revisions; however, further studies are 
required to assess this. Several case reports have described fa-
vorable outcomes using third ventriculostomy as a treatment 
for hydrocephalus due to neurosarcoidosis [8,9]. If the epen-
dymal lining of the ventricles is affected, third ventriculostomy 
also provides the opportunity to obtain a biopsy to confirm the 
diagnosis and initiate treatment at an earlier stage.
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Conclusion

Hydrocephalus as the initial symptom of sarcoidosis is rare. 
Treatment with third ventriculostomy should be favored over 
Ventriculoperitoneal (VP) shunt placement, as it provides the 
opportunity to simultaneously perform a biopsy. Biopsy is es-
sential for establishing the definitive diagnosis of neurosar-
coidosis. Initiation of steroid treatment is crucial and should be 
started early on, as a delayed intervention may lead to a relapse 
of hydrocephalus due to the closure of the third ventriculos-
tomy.
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