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Abstract
Sarcoidosis causes granulomatous inflammation in multiple organ systems. Lungs are the 
most commonly affected organs. In 50% of the cases with lung involvement, other organs are 
also involved. The central nervous system is one of the rarer organ systems involved – com-
prising 5–15% of all the cases. Neurological involvement, when present, can affect virtually 
every part of the central and peripheral nervous system. We present an interesting case of a 
30-year-old nonalcoholic, nonsmoker man who presented with a chronic headache of 6 years. 
He had a recent swaying of the body for 6 months and mild forgetfulness for 4 months. The 
patient had 2 episodes of facial nerve palsy in the past – which had responded to the treat-
ment of Bell’s palsy; however, the patient had some residual findings on presentation. While 
CSF findings suggested meningeal tuberculosis, the radiological evidence and biopsy con-
firmed the diagnosis of neurosarcoidosis. On follow-up after 6 weeks of steroid therapy, the 
patient displayed a marked improvement in headache, cognitive function, and a good re-
sponse on imaging studies. Our case emphasizes that neurosarcoidosis should be considered 
in the differential diagnosis of chronic headaches and recurrent facial nerve palsy despite be-
ing very rare.
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Introduction

Chronic headache is one of the most common medical complaints among people of all age 
groups. However, in the younger population, it can be highly debilitating as it can impact 
patients’ quality of life, resulting in several physical and mental disorders [1]. Chronic 
headache secondary to neurosarcoidosis is often overlooked because of its rarity in occur-
rence [2]. It is difficult to diagnose neurosarcoidosis, particularly when other organ systems 
are not involved. Detailed examination and investigation can help rule out other mimicking 
conditions. In this case, the cerebrospinal fluid (CSF) analysis and radiological investigation 
were highly supportive of meningeal tuberculosis. But, failure to improve despite antituber-
cular treatment led to further investigation to diagnose the condition and significant impact 
on his further treatment.

This case report reviews a patient who presented with a chronic headache of 6 years and 
was later diagnosed with neurosarcoidosis with no symptoms suggestive of other systems 
involvement. Neurosarcoidosis is rare, and presentation with chronic headache is highly 
unusual. Therefore, this case points to the need of evaluating headaches among young indi-
viduals with full detail – keeping neurosarcoidosis as a possible differential in mind – along 
with adding to the list of few reported cases of neurosarcoidosis.

Case Presentation

An Asian male of 30 years presented to our outpatient department with a history of 
chronic headaches, swaying of the body, and forgetfulness. He complained of holocranial, 
throbbing, and moderate intensity, on and off headache for 6 years. The headache occurred 
3–4 times a week, with each episode lasting 15–30 min. It was partially relieved on taking 
analgesics. He also complained of swaying while walking for the last 6 months and being 
forgetful for the previous 4 months. His past medical history was significant for an episode 
of presumed right-sided Bell’s palsy 3 years back – treated with a short course of oral 
steroids for 1 week with marked improvement – and another bout of facial asymmetry in 
the left side 7 months before. For the latter episode, radiological evidence and CSF analysis 
suggested meningeal tuberculosis, and he was started on antitubercular therapy and 
steroids. The patient had symptomatic improvement with the treatment, but he defaulted 
on the treatment 2 months later. He was a nonsmoker, nonalcoholic, and did not have any 
significant medical and surgical illness. On his current visit, he denied any fever, weakness, 
and sensory or speech changes. His vitals were stable. On a neurological examination, his 
mini-mental state exam (MMSE) score was 21/30 with poor attention. He had signs 
suggestive of residual left lower motor neuron cranial nerve VII palsy. His pupils were bilat-
erally reactive to light and accommodation. He had a broad-based gait with swaying on both 
sides, bilateral dysmetria with left-sided predominance, and impaired rapid alternating 
movements with horizontal gaze-evoked nystagmus. His motor and sensory examinations 
were normal, with no signs of meningeal irritation. The rest of his systemic examinations 
were unremarkable.

His initial blood investigations – complete metabolic panel, hematological, human 
immunodeficiency virus, treponemal, tubercular, and immunological – were inconclusive. 
His lumbar puncture showed elevated white cell count with 80 lymphocytes, the CSF 
protein level was very high at 720 mg/dL (reference: <60 mg/dL), and sugar level was 
low at 26 mg/dL (reference: 50–80 mg/dL). The adenosine deaminase level in CSF was 
also raised at 30 U/L (reference: <10.5 U/L); however, the CSF was negative for acid-fast 
bacilli.



689Case Rep Neurol 2021;13:687–692

Ray et al.: Neurosarcoidosis Presenting as Young-Onset Chronic Headache

www.karger.com/crn
© 2021 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000519771

Subsequently, contrast-enhanced magnetic resonance imaging (MRI) of the head revealed 
diffuse nodular enhancing leptomeningeal and subpial enhancement involving both supra- and 
infratentorial compartments, spinal cord, and cauda equine (shown in Fig.  1). Additionally, 
there was multiple focal altered signal intensity in the bilateral cerebrum and cerebellum 
suggestive of tuberculosis/sarcoidosis.

Further investigations were carried out to confirm the diagnosis. Contrast-enhanced 
computed tomography chest and abdomen showed enlargement of the right paratracheal 
lymph nodes (largest 15 × 9 mm) and the right hilar lymph nodes (largest 16 × 10 mm). 

a b

c d

Fig. 1. The patient’s MRI showing multiple hyperintensities in cerebral hemispheres predominantly in the 
right temporal lobe and hypothalamus with nodular leptomeningeal enhancement. a, b T2WI axial brain im-
age. c, d Postcontrast T1WI axial brain image.
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Endobronchial ultrasound-guided transbronchial needle aspiration was done, which showed 
inflammation with noncaseating granuloma consistent with the diagnosis of sarcoidosis 
(shown in Fig. 2).

Steroids are the first-line treatment of neurosarcoidosis. If the patient deteriorates, 
does not respond, or has a contraindication to steroids, he/she is started on alternative 
therapies – immunomodulatory therapies like methotrexate, azathioprine, infliximab, etc. 
Once we established the diagnosis of the probable neurosarcoidosis in this patient, he was 
treated with high-dose oral prednisone at 1 mg/kg/day for 6 weeks, after which the dose 
was gradually tapered. During follow-up after 6 weeks, the patient reported marked 
improvement in his headache. His cognitive dysfunction also improved gradually, with a 
mini-mental state exam score of 25/30. Repeat MRI of the brain revealed a decrease in the 
leptomeningeal enhancement. Repeat contrast-enhanced computed tomography chest was 
advised to evaluate for pulmonary response to treatment, but the patient denied. He did not 
report any adverse effects of corticosteroid treatment on close observation during his 
follow-ups.

Discussion

Our case was unique as the patient presented with chronic headaches of 6 years, with 
intermittent facial nerve involvement. Considering that Southeast Asia is highly endemic 
for tuberculosis, and the laboratory findings of sarcoidosis resemble tuberculosis, it is 
usual and imperative to manage the patient as meningeal tuberculosis in this particular 
resource-limited setting [3]. A rare diagnosis like sarcoidosis is suspected after patients 
fail to improve on treatment to common conditions like tuberculosis. Sarcoidosis causes 
granulomatous inflammation in multiple organ systems. Lungs are the most commonly 
affected organs. In 50% of the cases with lung involvement, other organs are involved, 
while isolated extrapulmonary involvement is seen in 2% of all the cases [4]. The central 
nervous system is one of the rarer organ systems to be involved, comprising 5–15% of all 
the patients [5].

Clinical presentation of neurosarcoidosis varies widely and depends upon the part of 
the nervous system involved. It can involve any part such as cranial nerves, brain, spinal 
cord, meninges, and peripheral nerves [6]. Cranial neuropathy is the most common 
presentation of neurosarcoidosis. Involvement of all the cranial nerves has been reported; 
however, facial nerve palsy is present in about 25–50% of patients [7]. Other presenta-
tions include meningitis, loss of consciousness, seizures, headaches, and peripheral 
neuropathy. It is noteworthy that our patient presented with a relatively rare symptom 

a b

Fig. 2. Low-power (a) and high-power (b) histology showing granulomatous inflammation with noncaseat-
ing granuloma, suggestive of sarcoidosis.
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of chronic headache with 2 episodes of facial nerve palsy in the past. This likely results 
from the nerve granulomas increased intracranial pressure or granulomatous basal menin-
gitis [8]. This presentation in the appropriate clinical context should raise the suspicion 
of neurosarcoidosis.

In addition to the rarity of neurosarcoidosis, the absence of firm diagnostic criteria and 
unavailability of the tissue biopsy sometime present challenges in making the diagnosis. The 
neuroimaging findings complemented with the CSF findings can help exclude differentials 
and aid in the diagnosis [9, 10]. The imaging modality of choice for the neurological disease 
is contrast-enhanced MRI. Leptomeningeal involvement presents as a diffuse or nodular 
thickening and enhancement on contrast-enhanced T1-weighted images, a pattern that is 
commonly observed in infectious (tuberculosis) and lymphomatous meningitis [11]. CSF 
analysis is routinely done, showing inflammatory changes, with mononuclear cell pleocy-
tosis, high protein content, and low to normal glucose. Imaging and CSF findings in neuro-
sarcoidosis resemble meningeal tuberculosis; therefore, in regions with a high burden of 
tuberculosis, diagnosis of neurosarcoidosis is usually delayed, particularly in absence of 
other systemic findings.

Despite the dilemma in diagnosis, it is important to be aware of neurosarcoidosis in 
younger patients with headaches and recurrent focal neurological presentations. It is because 
it demands different treatment compared to infective processes. Although a randomized 
control trial to look for definitive treatment of neurosarcoidosis has not been done, the 
treatment of neurosarcoidosis is mainly derived from expert opinions and available retro-
spective studies. Three tiers of treatments have been defined in the medical literature based 
on the intensity of therapy required, which in turn depends on the presenting symptoms of 
the patients [12]. Mild symptoms like isolated facial nerve palsy can be treated with short 
courses of steroids, while disease with spinal cord involvement often needs second-line 
treatment – immunosuppressive therapy – or third-line treatment – monoclonal antibodies 
[13, 14]. Glucocorticoid is still considered as the first line for treatment of neurosarcoidosis 
[15].

Neurosarcoidosis, a rare diagnosis, can be mistaken for tuberculosis in resource-limited 
settings. A prudent clinician should be mindful of neurosarcoidosis as a differential while 
considering chronic neurological symptoms like headache, cranial nerve palsy, and disorga-
nized body movements. As highlighted in our case report, early recognition and prompt 
treatment with steroids can help alleviate patients’ symptoms.
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