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The diagnosis of neurosarcoidosis requires evidence of non-necrotizing 

granulomatous inflammation by biopsy 
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Letter to the Editor 

We read with interest the article by Mehramiri et al. about a 51-year-old woman who presented with persistent, throbbing, non-

positionable holocranial headache accompanied by recurrent nausea, non-hemorrhagic vomiting and dizziness for eight 

months, which developed one month after SARS-CoV-2 infection (SC2I) [1]. One month prior to admission, the patient also 

developed esotropia of the right eye, limited eye movement in the same eye, mild left hemiparesis, dysphagia and ataxia  [1]. As 

angiotensin-converting enzyme (ACE) was elevated in the cerebrospinal fluid (CSF), neurosarcoidosis was suspected and the 

patient was treated with methyl prednisolone, which had little effect [1]. The study is noteworthy, but several points should be 

discussed. 

The first point is that it was not reported which viruses, bacteria, protozoa or helminths were excluded as the cause of the 

clinical presentation by the panel test used [1]. Was the CSF was tested for SARS-CoV-2, HIV, JC, Zika, herpes simplex, 

varicella zoster, Coxsackie virus, parechovirus, West Nile, Japanese encephalitis, mumps, measles. Enterovirus, polio and 

Epstein-Barr virus [2]? Have bacterial infections with meningococci, pneumococci, Haemophilus influenza and Listeria 

monocytogenes been ruled out? 

The second point is that neither the CSF nor the serum were examined for immune encephalitis-associated antibodies [1]. Since 

SARS-CoV-2 infection can be complicated by autoimmune encephalitis [3], it would have been crucial to exclude this particular 

differential diagnosis.  

The third point is that no cerebral angiography, either as magnetic resonance angiography (MRA) or digital subtraction 

angiography (DSA), had been performed [1]. Since SC2I can be complicated by reversible cerebral vasoconstriction syndrome, 

dissection, aneurysm-associated subarachnoid hemorrhage, intracerebral hemorrhage, and cerebral vasculitis  [4], it would have 

been imperative to rule out these differential diagnoses by cerebral angiography. Since the headache can also be caused by 

venous sinus thrombosis (VST) and VST can be a complication of SC2I [5], magnetic resonance venography with contrast 

should also have been performed.  

The fourth point is that sarcoidosis was not confirmed by biopsy [1]. The diagnosis of sarcoidosis is based on three main 

criteria: a compatible clinical presentation, evidence of non-necrotizing granulomatous inflammation in one or more tissue 

samples, and exclusion of other causes of granulomatous disease [6, 7]. 

As long as these criteria are not met, neurosarcoidosis should not be diagnosed. ACE may also be elevated in psychosis, 

tuberculosis, atypical mycobacteria, histoplasmosis, coccidiodomycosis, allergic alveolitis, berylliosis, Hodgkin's lymphoma, 

lung cancer, asbestosis and silicosis. 

The fifth point is that no long-term follow-up has been reported [1]. Since methylprednisolone was of little benefit, 

reexamination of the patient, especially a second lumbar puncture, would have been essential. We should know whether the 

patient survived or not. If he died, we should know whether the autopsy confirmed neurosarcoidosis or whether the actual 

cause was discovered.  

To summarize, this interesting study has limitations that affect the results and their interpretation. Addressing these limitations 

could strengthen the conclusions and support the message of the study. The diagnosis of neurosarcoidosis requires not only a 

clinical presentation suggestive of neurosarcoidosis, but also biopsy confirmation of granulomatous inflammation and 

exclusion of all possible differential diagnoses. 
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