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LPIDEMIOLOGY

e Prevalence of sarcoidosis in USA 1s 152-215 per 100 000

e Greatest occurrence among African American females 20-40
years of age

e Neurosarcoidosis occurs in 5%—25% of all patients with
sarcoidosis

e Neurologic manifestations are the presenting syndrome in
50%—70% of patients with neurosarcoidosis



MANIFESTATION

Peripheral neuropathy 86%

Cranial neuropathies 75%

Brain parenchymal disease 50%

mass lesion | 15%

seizure | 10%

encephalopathy | 10%

Myelopathy 26%

Aseptic meningitis 20%

Myopathy 10%

Hydrocephalus 10%
Hypothalamic/pituitary involvement | 8%

CN 2 35%
CN 3 2%
CN 4 4%
CN 5 9%
CN 6 9%
CN7 25%
CN 8 17%
CN9 2%
CN 12 2%




PERIPHERAL NEUROPATHY

e Pure motor, sensory, or mixed sensorimotor

e Large and small fiber polyneuropathies
o Large f. p. - loss of joint position and vibration sense, sensory ataxia
o Small f. p. - impairment of pain, temperature and autonomic functions

e Symmetric chronic sensorimotor neuropathy with axonal features on
electromyogram (EMGQG) is reported to be the most common



CRANTAL NEUROPATHY (CN 2,1.8)

e (ranulomatous infiltration of cranial nerve nuclei, fascicles or nerves
e Typically multiple concurrent or serial cranial neuropathies

e Typically a subacute, progressive course

e Optic neuritis is slightly more bilateral > unilateral
o Visual recovery even with treatment can be poor

e Typically facial nerve palsy is recurrent, bilateral



HEERFORDT SYNDROME

facial
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BRAIN PARENCHYMAL DISEASE

Mass lesion

Seizure

Encephalopathy
(dementia)
Cerebrovascular disease
(vasculitis,

vascular compression,
venous sinus thrombosis)
Neuropsychiatric disease
(depression, psychosis)

(a) T2 (b) post-contrast T1



MYELOPATHY

Longitudinally extensive myelitis (LETM)
>3 vertebral segments

Common (75% of neurosarcoidosis
myelitis)




MENINGITIS

e Chronic meningitis — communicating hydrocephalus Leptomeningeal Involvement
. . . .. (a) pre-contrast T1
e Predilection: base of the skull (basilar meningitis) (b.c) post-contrast

e Complications: cranial nerve dysfunction, seizures



SELLAR DISEASE

Hypothalamic/pituitary involvement with

consequent neuroendocrine dysfunction:

LH/FSH 89%

TSH 67%

Diabetes insipidus 65%
GH 50%

ACTH 49%
Hyperprolactinemia 49%



TYPES OF DISEASE COURSES

Monophasic B

Polyphasic with

relapsing-remitting
Or progressive

< same symptoms

Polyphasic with
different symptoms




DIAGNOSTIC CRITERTA

1. The clinical presentation and diagnostic evaluation suggest neurosarcoidosis, as defined
by the clinical manifestations and MRI, CSF, and/or EMG/nerve conduction study findings
typical of granulomatous inflammation of the nervous system and after rigorous exclusion of

other causes.

2. Pathologic confirmation of:

e No pathologic confirmation — Possible neurosarcoidosis

e Systemic granulomatous disease consistent with sarcoidosis — Probable neurosarcoidosis

® Neurosarcoidosis — Definite neurosarcoidosis



DIFFERENTIAL DIAGNOSLS WORKUP

Skin examination

1. Serum studies (CBC, HIV and syphilis serology, ANA, AQP4-Ig, ...)
2. CSF analysis (cell count, culture, ...)

3. Imaging (MRI, CT, PET/CT, CXR)

4. Biopsy (with acid-fast and fungal staining)

5. EEG

6. EMG/nerve conduction study

7. EKG

8.

9.

Dilated eye examination with slit lamp



CSEANALYSIS

Mild to moderate pleocytosis (<100 cells/uL)
Lymphocyte predominance, neutrophils present acutely

Elevated protein
Hypoglycorrhachia (20-50 mg/dL)

Oligoclonal bands and elevated IgG index may be seen in 20—40%, nonspecific



[REATMENT

Medications:

® Glucocorticoids (Prednisone, Methylprednisolone)

e [mmunosuppressant agents (Azathioprine, Methotrexate, Mycophenolate
mofetil)

e Tumor necrosis factor inhibitors (Infliximab, Adalimumab)

e B Cell-Targeted Therapy (Rituximab)

e JAK inhibitor (Tofacitinib, Baricitinib)

Neurosurgery:

e Biopsy/excision procedures that involve the CNS can be associated with severe
consequences, and remain a treatment of last choice
e Ventriculoperitoneal shunt for cases with hydrocephalus



PROGNOSIS

Clinical outcome varies substantially among patients with neurosarcoidosis depending
on the severity, extent, and neuroanatomic localization of the underlying disease.

Typically:
e Cranial mononeuropathies: improvement
e Aseptic meningitis, meningeal/parenchymal mass lesions: chronic course
e Encephalopathy/vasculopathy: relapsing-remitting course with deterioration
e Peripheral neuropathy, myopathy: remissions, chronic and progressive course



10.

11.

12.

REFERENCES

Pirau L, Lui F. Neurosarcoidosis. [Updated 2023 Jul 3]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 534768/

Stern BJ, Royal W, Gelfand JM, et al. Definition and Consensus Diagnostic Criteria for Neurosarcoidosis: From the Neurosarcoidosis Consortium Consensus Group.
JAMA Neurol. 2018;75(12):1546-1553

Lord J, Paz Soldan MM, Galli J, Salzman KL, Kresser J, Bacharach R, DeWitt LD, Klein J, Rose J, Greenlee J, Clardy SL. Neurosarcoidosis: Longitudinal
experience in a single-center, academic healthcare system. Neurol Neuroimmunol Neuroinflamm. 2020 May 13;7(4):e743. doi: 10.1212/NX1.0000000000000743.
PMID: 32404428; PMCID: PMC7238893

Bradshaw MJ, Pawate S, Koth LL, Cho TA, Gelfand JM. Neurosarcoidosis: Pathophysiology, Diagnosis, and Treatment. Neurol Neuroimmunol Neuroinflamm. 2021
Oct 4;8(6):¢1084. doi: 10.1212/NXI1.0000000000001084. PMID: 34607912; PMCID: PMC8495503

Berntsson, S.G., Elmgren, A., Gudjonsson, O. et al. A comprehensive diagnostic approach in suspected neurosarcoidosis. Sci Rep 13, 6539 (2023).
https://doi.org/10.1038/s41598-023-33631-z

Moor, Karen & Kahlmann, Vivienne & Culver, Daniel & Wijsenbeek, Marlies. (2020). Comprehensive Care for Patients with Sarcoidosis. Journal of Clinical
Medicine. 9. 10.3390/jcm9020390

Gosselin, Jeanne & Roy-Hewitson, Chantal & Bullis, Sean & DeWitt, John & Soares, Bruno & Dasari, Sidarth & Nevares, Alana. (2022). Neurosarcoidosis:
Phenotypes, Approach to Diagnosis and Treatment. Current Rheumatology Reports. 24. 1-12. 10.1007/s11926-022-01089-z

Misra UK, Kalita J, Nair PP. Diagnostic approach to peripheral neuropathy. Ann Indian Acad Neurol. 2008 Apr;11(2):89-97. doi: 10.4103/0972-2327.41875. PMID:
19893645; PMCID: PMC2771953

Tamme T, Leibur E, Kulla A. Sarcoidosis (Heerfordt syndrome): a case report. Stomatologija. 2007;9(2):61-4. PMID: 17637529

Rodrigues RA, Alves T, Sousa JA, Jorge A, Geraldo A. Longitudinally Extensive Transverse Myelitis as a First Manifestation of Sarcoidosis. Cureus. 2023 Aug
24;15(8):e44037. doi: 10.7759/cureus.44037. PMID: 37746508; PMCID: PMC10517641

Oye M, Chahin M, Krishnan N, Reddy P. Neurosarcoidosis manifesting as panhypopituitarism. Clin Case Rep. 2019 Nov 11;7(12):2472-2475. doi:
10.1002/cer3.2521. PMID: 31893082; PMCID: PMC6935632

Ginat DT, Dhillon G, Almast J. Magnetic resonance imaging of neurosarcoidosis. J Clin Imaging Sci. 2011;1:15. doi: 10.4103/2156-7514.76693. Epub
2011 Feb 11. PMID: 21977388; PMCID: PMC3173834


https://www.ncbi.nlm.nih.gov/books/NBK534768/
https://doi.org/10.1038/s41598-023-33631-z




