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T ypical presentations of sarcoidosis permit ready diagnosis
in a substantial proportion of individuals with this disease;
however, the diagnosis is often rendered difficult by

unusual clinical manifestations or diagnostic mimics, which can be
organ specific. This difficulty is particularly evident in neurosarcoid-
osis (NS).1 Despite numerous publications on NS, no consensus defi-
nition of the entity exists and no consensus perspective addresses
the prerequisites for establishing a diagnosis. Development of cri-
teria for diagnosis is essential for the design of clinical trials for NS
and is valuable to the patient and clinician. A consortium of physi-
cians with expertise in NS has developed consensus criteria for the
diagnosis of NS. Because sarcoidosis can affect the central nervous
system (CNS) and peripheral nervous system (PNS), occasionally in

the absence of other organ involvement, we propose harmonized
diagnostic criteria for both the CNS and PNS.

Methods
The Neurosarcoidosis Consortium Consensus Group consisted of 14
members: 10 neurologists and 4 pulmonologists. The group met 5
times in person and conducted additional work via electronic com-
munication. The group started with the premise that a need ex-
isted for consensus diagnostic criteria for NS to improve clinical care
and support research. The group agreed that diagnostic labels about
NS should be based on level of certainty and provide specific guid-

IMPORTANCE The Neurosarcoidosis Consortium Consensus Group, an expert panel of
physicians experienced in the management of patients with sarcoidosis and neurosarcoidosis,
engaged in an iterative process to define neurosarcoidosis and develop a practical diagnostic
approach to patients with suspected neurosarcoidosis. This panel aimed to develop a
consensus clinical definition of neurosarcoidosis to enhance the clinical care of patients with
suspected neurosarcoidosis and to encourage standardization of research initiatives that
address this disease.

OBSERVATIONS The work of this collaboration included a review of the manifestations of
neurosarcoidosis and the establishment of an approach to the diagnosis of this disorder. The
proposed consensus diagnostic criteria, which reflect current knowledge, provide definitions
for possible, probable, and definite central and peripheral nervous system sarcoidosis. The
definitions emphasize the need to evaluate patients with findings suggestive of
neurosarcoidosis for alternate causal factors, including infection and malignant neoplasm.
Also emphasized is the need for biopsy, whenever feasible and advisable according to clinical
context and affected anatomy, of nonneural tissue to document the presence of systemic
sarcoidosis and support a diagnosis of probable neurosarcoidosis or of neural tissue to
support a diagnosis of definite neurosarcoidosis.

CONCLUSIONS AND RELEVANCE Diverse disease presentations and lack of specificity of
relevant diagnostic tests contribute to diagnostic uncertainty. This uncertainty is
compounded by the absence of a pathognomonic histologic tissue examination. The
diagnostic criteria we propose are designed to focus investigations on NS as accurately as
possible, recognizing that multiple pathophysiologic pathways may lead to the clinical
manifestations we currently term NS. Research recognizing the clinical heterogeneity of this
diagnosis may open the door to identifying meaningful biologic factors that may ultimately
contribute to better treatments.
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ance about exclusion of potential mimics. The group reviewed the
available literature, including performing a PubMed search on the
broad diagnostic term neurosarcoidosis from January 1, 2007, to
October 1, 2017, and used the best available evidence and clinical
experience to develop the proposed criteria. The group voted (at a
predefined threshold of >80%) to support each statement pre-
sented here as the proposed criteria.

The proposed criteria were submitted to the World Associa-
tion of Sarcoidosis and Other Granulomatous Disorders executive
committee for review and comment. This executive committee
endorsed the content of the criteria.

Background
In 1999, the American Thoracic Society, the European Respiratory
Society, and the World Association of Sarcoidosis and Other Granu-
lomatous Disorders published a Joint Statement on Sarcoidosis.2 Sar-
coidosis was defined as a “multisystem disorder of unknown cause
(s).… The diagnosis is established when clinicoradiological findings
are supported by histologic evidence of noncaseating epithelioid
cell granulomas. Granulomas of known causes and local sarcoid
reactions must be excluded.”3(p736) There was no specific mention
of criteria for the diagnosis of NS.

Given the pivotal role of histologic tissue examination for the
diagnosis of sarcoidosis, the joint statement emphasizes that the
“characteristic lesion of sarcoidosis is a discrete, compact, nonca-
seating epithelioid cell granuloma. The epithelioid cell granulomas
consist of highly differentiated mononuclear phagocytes (epitheli-
oid cells and giant cells) and lymphocytes. Giant cells may contain
cytoplasmic inclusions such as asteroid bodies and Schaumann bod-
ies…. The central portion of the granuloma consists of predomi-
nantly CD4+ lymphocytes, whereas CD8+ lymphocytes are pres-
ent in the peripheral zone. … Granulomas may occasionally exhibit
focal coagulative [fibrinoid] necrosis.”3(p740)

The presence of granulomas is critical in establishing the diag-
nosis of sarcoidosis, but granulomas can also be observed in a wide
variety of other disorders that may mimic sarcoidosis, such as in-
fectious and inflammatory diseases, immunodeficiency states, ma-
lignant neoplasms, and reactions to foreign bodies and certain ele-
ments (silicosis). Because granulomas may be a pathologic hallmark
of infection, evaluating the patient for infectious causes is critical.
If granulomas in biopsy specimens from patients with suspected NS
reveal caseous necrosis, every effort should be made to identify an
infectious cause, although necrosis can rarely be seen in bona fide
NS, especially as a relatively rare finding in a relatively large sample.
Stains for acid-fast bacilli and fungi should be used for histologic
examination, and tissue samples should be sent for culture and other
molecular diagnostics for potential infectious agents. In countries
where tuberculosis is endemic, quantitative polymerase chain re-
action (PCR) or new nucleic acid amplification assays, such as Gen-
eXpert MTB (Cepheid), may be useful in distinguishing patients with
pulmonary sarcoidosis and latent tuberculosis from patients with ac-
tive tuberculosis.4 Furthermore, noncaseating epithelioid granulo-
mas may occasionally occur proximate to malignant neoplasms, in-
cluding CNS malignant neoplasms, or in regional lymph nodes near
a carcinoma or lymphoma.5 Although we emphasize the need to
obtain histologic confirmation of systemic sarcoidosis, we under-

stand that, occasionally, the clinical presentation is virtually pathog-
nomonic, such as occurs with Lofgren syndrome; in this circum-
stance, no histologic tissue examination is required.

A major challenge regarding NS is the difficulty of obtaining neu-
ral tissue for histologic and microbiologic analyses. If a patient has
clinical evidence of nervous system inflammation consistent with NS
and pathologic proof of sarcoidosis in another organ system, ner-
vous system involvement representative of the same pathologic pro-
cess is typically assumed. This assumption may or may not be true,
as 2 or more diseases may coexist.6 Furthermore, for the subset
(approximately 10% to 19%) of patients7 with presumptive NS and
no evidence of systemic extraneural inflammation, the diagnosis can
be confirmed only with nervous system biopsy.8 These patients are
believed to have isolated neurosarcoidosis. The questions perti-
nent for these patients are whether (1) a single-organ inflamma-
tory illness represents sarcoidosis, which characteristically in-
volves multiple organs; (2) extraneural tissues are subclinically
involved9 or the disorder spontaneously resolved; or (3) a neuro-
logical organ-specific granulomatous disorder distinct from sarcoid-
osis exists. In addition, NS may herald systemic sarcoidosis, and im-
munosuppressive treatment for NS may render the subsequent
demonstration of systemic disease difficult.10

Because of the aforementioned challenges, we propose a prag-
matic approach to the diagnosis of NS that emphasizes the degree
of diagnostic certainty. A lower level of diagnostic certainty does
not necessarily preclude starting treatment for presumptive NS, as
there may be clinical contexts, such as a patient with suspected sar-
coidosis myelitis or optic neuritis for whom a spinal cord or optic
nerve biopsy is unrealistic. Defining the degree of diagnostic cer-
tainty can serve as an important reminder to reconsider the diag-
nosis at regular intervals, particularly in the absence of an antici-
pated therapeutic response. Furthermore, refining diagnostic
certainty allows for purer research-based phenotypic analysis. The
possibility of unrecognized infections, malignant neoplasms, or
other treatable diagnoses should always be considered in the
patient.

Neuropathologic Features of Sarcoidosis
Central Nervous System
The pathologic hallmark in NS is the presence of a noncaseating
granulomatous inflammatory reaction. Granulomas at the surface
of the brain, particularly at the base of the brain, have long been
known as a prominent feature.11 When the parenchyma is involved,
the granulomas and inflammation tend to be in a perivascular
distribution.12 In the extreme, NS can manifest as a tumefactive mass
in the brain parenchyma or dura, mimicking a tumor.13

Within neural tissue, collections of grouped epithelioid histio-
cytes, often with multinucleate giant cells, are surrounded by non-
neoplastic lymphocytes and plasma cells (Figure 1A).12 Character-
istically, the granulomas of NS are nonnecrotizing but can rarely
display limited necrosis. In the meninges, as the process becomes
chronic, fibroblasts lay down collagen and fibrosis occurs, a pro-
cess that may lead to a chronic pachymeningeal inflammatory
reaction and dense fibrosis. These same features can occur with
chronic infections; thus, comprehensive histologic examination
and microbiologic cultures to investigate infection should be
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completed, and, if possible, molecular diagnostic studies (eg,
PCR) should be obtained. Another characteristic, but not
required, histologic feature is asteroid bodies, stellatelike inclu-
sions often within a central vacuole of the giant cell (Figure 1B).

Meningeal sarcoidosis shows a combination of granulomatous
and nonspecific lymphoplasmocytic inflammatory reactions. In brain
biopsy specimens, these changes are also characteristic, but a low fre-
quency of giant cells or classic granulomas may be the main feature
of some encephalitic or leukoencephalitic presentations as well as
some optic neuropathies, in which marked mononuclear infiltration
and lymphocyte infiltration predominate. Immunocytologic pheno-
typing of brain lesions frequently shows a mixed inflammatory cellu-
lar profile with increased numbers of histiocytes, foamy macro-
phages (CD68+), and infiltration of the granuloma with both CD4 and
CD8 T lymphocytes and B lymphocytes (Figure 1C, D, and E).

Peripheral Nervous System
Knowledge of neuropathic involvement in sarcoidosis is derived
mostly from studies of large fiber neuropathies, in which granulo-
matous inflammatory infiltration of the nerves, vasculitis, or necro-
tizing vasculitic changes are observed. In patients with clinical evi-
dence of a myopathy or features characteristic of muscle involvement
on magnetic resonance imaging or fluorodeoxyglucose positron
emission tomographic scans, muscle biopsies are valuable for the

demonstration of a granulomatous inflammatory reaction. Concur-
rent muscle and nerve biopsies may be valuable, as some patients
with sarcoidosis involving large fiber nerves have subclinical muscle
involvement.14

Clinical Presentations
The clinical manifestations of NS are heterogeneous, as granuloma-
tous inflammation may affect any anatomic substrate pertaining to
the meninges, cranial nerves, brain, spinal cord, and peripheral nerves
associated with diverse clinical forms of the disease. Manifestations
of NS and their frequency are highlighted in eTable 1 in the Supplement,
and select manifestations of NS and comments on relevant diagnostic
studies are highlighted in eTable 2 in the Supplement. Included in these
tables are paraneurosarcoidosis manifestations, entities for which no
discernible evidence of nervous system inflammation exists and the
origin may be multifactorial.15 Fatigue,16,17 brain fog (a colloquial term
that patients may use to describe cognitive difficulties, such as im-
paired memory, slowed thinking, and diminished attention and
concentration18), and small fiber neuropathy fall within this construct.
The clinician must not attribute every new neurologic symptom and
sign to NS but rather must evaluate the patient’s presentation thor-
oughly for alternative explanations.

Figure 1. Pathology of Neurosarcoidosis Dural Biopsy Specimen From a Patient With Neurosarcoidosis

Granulomatous inflammatory reactionA Multinucleate giant cellB

CD68+ macrophagesC T-lymphocyte cellD B-lymphocyte cellE

100 µm 100 µm 100 µm

∗∗

A, Granulomatous inflammatory reaction with multinucleate giant cells (white
arrowheads), epithelioid histiocytes (black arrowhead), and fibrosis (asterisk),
using hematoxylin-eosin (H&E) (magnification ×200). B, Multinucleate giant
cell (white arrowhead) with a central asteroid body (black arrowhead), using
H&E (magnification ×400). Immunophenotyping of a nonnecrotizing

granuloma in a neurosarcoidosis lesion shows the granuloma comprising an
accumulation of CD68+ macrophages (C), infiltrating CD3+ (T lymphocytes)
(D), and CD20+ (B lymphocytes) (E). Scale bar: 100 μm. Courtesy of Drs Allen
Aksamit and Carlos A. Pardo.
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Assessment and Diagnosis of Sarcoidosis and NS

The clinician may first suspect the diagnosis of NS on the basis of clini-
cal presentation of the patient and appropriate imaging (Figure 2) and
cerebrospinal fluid (CSF) findings. The clinical investigation of pa-
tients with suspected NS requires a careful assessment of the sys-
temic manifestations of the disease along with a neurologic evalua-
tion (eTable 3 in the Supplement). In many patients with clinical
manifestations of NS, evidence of systemic disease is already estab-
lished. However, in almost 50% of patients with suspected NS, the
neurologic symptoms represent the first defining manifestation of
sarcoidosis.19 Furthermore, in a meta-analysis of 1088 patients culled
from 29 articles, only 338 patients with NS (31.1%) had evident
systemic disease at presentation, although 914 patients (84.0%) even-
tually developed systemic manifestations.20 Evidence for extraneu-
ral sarcoidosis can be detected in almost 90% of these patients. There-
fore, diagnostic strategies should focus on the evaluation of systemic
disease in patients with an unknown history of sarcoidosis and neu-
rologic disease suspected to be associated with sarcoidosis as well as
on staging the full extent of neurologic involvement to establish a defi-
nite or probable diagnosis of NS. Lung, intrathoracic lymphadenop-
athy, eye, and skin are frequently involved in the inflammatory pro-
cess; thus, attention should be directed at these sites. Tissue biopsy
of a relatively safe and accessible nonneural site is recommended to
establish a definite pathologic diagnosis of multiorgan sarcoidosis. This
biopsy is especially important for patients for whom long-term im-
munosuppressive treatment is anticipated.

CSF Findings in CNS
Cerebrospinal fluid findings are not specific for NS, but, if deemed safe,
CSF analysis should be considered in cases of suspected NS to (1) es-
tablish the presence of intrathecal inflammation and (2) rule out
infectious and neoplastic processes. The result of CSF analysis is some-
times abnormal even when magnetic resonance imaging scan re-
sults are unremarkable. The CSF opening pressure can be elevated.

Frequent CSF abnormalities include a predominantly mononuclear
pleocytosis, elevated protein, low glucose, elevated IgG index, and
oligoclonal bands, none of which are specific but provide important
evidence for active inflammation. As clinically indicated, viral PCRs
(herpes simplex virus, varicella zoster virus, cytomegalovirus,
Epstein-Barr virus) and associated serologies (eg, CSF varicella zos-
ter virus IgM); mycobacterial PCR; and bacterial, acid-fast bacterial,
and fungal cultures should be obtained, along with a venereal
disease research laboratory test and Lyme disease serology, as
these infectious states can mimic NS. Next-generation metage-
nomic sequencing of CSF for pathogen detection is a current
research tool that has been unrevealing for infectious organisms in
NS; it may prove valuable to exclude infection in the future.21 Cytol-
ogy and flow cytometry should be obtained, especially if leptomen-
ingeal enhancement or hydrocephalus is detected on magnetic
resonance imaging.

Nonspecific CSF markers of CNS inflammation are seen in 50%
to 70% of patients with NS. Cerebrospinal fluid abnormalities are most
likely in patients with leptomeningeal enhancement.22 In a study of
54 patients,23 elevation of CSF protein (26 of 42 patients [62%]) and
lymphocyte predominant pleocytosis (24 of 42 patients [57%]) were
the most common findings, followed by the presence of oligoclonal
bands (8 of 42 patients [19%]). Another study24 reported similar num-
bers, with elevated protein in 15 of 25 patients (60%), pleocytosis in
18 of 28 patients (64%), and oligoclonal bands in 4 of 18 patients
(22%). This study also reported an elevated IgG index in 8 of 21 pa-
tients (38%). Determination of CSF angiotensin-converting enzyme
activity is controversial; it has low specificity and sensitivity and adds
little to the certainty of the diagnosis.25 The CSF is normal in approxi-
mately 30% of individuals with NS.26

Biomarkers
A variety of biomarkers, most commonly angiotensin-converting en-
zyme, has been used for the diagnosis of sarcoidosis; however, the
test is insufficiently specific and sensitive in both serum and CSF to
be of use.27 Serum lysozyme is elevated in patients with pulmonary

Figure 2. Magnetic Resonance Imaging (MRI) of Spinal Cord and Brain Neurosarcoidosis

Intramedullary
inflammation

A Gadolinium T1-weighted
sequence

B Coronal gadolinium T1-weighted sequenceC Sagittal gadolinium T1-weighted sequenceD

Enlarged cervical spinal cord with T2-weighted MRI sequence demonstrating
intramedullary inflammation (A) and gadolinium T1-weighted sequence
demonstrating dural enhancement (B). Coronal (C) and sagittal (D) gadolinium

T1-weighted sequences demonstrating leptomeningeal enhancement. Courtesy
of Dr Siddharama Pawate.
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sarcoidosis28 and a subset of patients with NS,24 but this test also lacks
sensitivity and specificity and is not useful for NS diagnosis.

Chest Imaging
The chest imaging results of up to 90% of patients with sarcoidosis
will have abnormalities. If suspicion for sarcoidosis is high and the
chest x-ray results are normal, a high-resolution chest computed to-
mographic scan, preferably with contrast, should be performed.

If mediastinal or hilar lymphadenopathy is present, endo-
bronchial ultrasonography–directed transbronchial biopsy, endo-
scopic ultrasonography–directed biopsy, or mediastinoscopy can
be used to obtain tissue for histologic examination. This approach
may avoid a transbronchial biopsy and the risks of bleeding and
pneumothorax.

Detection of Extrapulmonary Sarcoidosis
When results of chest computed tomographic scan are normal, gal-
lium citrate Ga 67 scintigraphy or, preferably, fluorodeoxyglucose posi-
tron emission tomographic scan may be helpful to detect extratho-
racic systemic sarcoidosis. Fluorodeoxyglucose positron emission
tomography appears to have higher spatial resolution and better sen-
sitivity than the gallium scan, especially for detecting lymph node in-
volvement, and is the preferred imaging test in this era and clinical
context.29

Biopsy Results From Other Organs
The diagnosis of sarcoidosis is supported by the identification of
granulomas in 1 or more organs. The lung is the most common site,
but a substantial proportion of patients are diagnosed by tissue sam-
pling of other organs.30 The biopsy results should be correlated with
the clinical presentation for that particular organ. One can be more
confident of the diagnosis of sarcoidosis if a positive biopsy result
correlates with a probable or highly probable sarcoidosis manifes-
tation for that organ.31

Conjunctival biopsy for diagnosis of sarcoidosis has been sug-
gested since the mid-1950s because of the frequent involvement
of the eye, asymptomatic nature, and relative ease of obtaining a
biopsy.32 However, although conjunctival biopsy in carefully
selected patients can sometimes be of value, it has an overall low
diagnostic yield for NS in patients evaluated for inflammatory
nervous system disease of unknown origin.33

Approach to the Patient
Patients with suspected CNS sarcoidosis should have brain and/or
cervical, thoracic, and lumbar magnetic resonance imaging with and
without gadolinium, depending on the clinical presentation. A com-
prehensive analysis of CSF is usually indicated. If there are contra-
indications to performing these tests, diagnostic confidence is di-
minished without pathologic examination of CNS tissue. Patients
with suspected PNS sarcoidosis should undergo electromyogram and
nerve conduction study. As clinically indicated, nerve or muscle
biopsy is recommended.

What constitutes an adequate search for systemic sarcoidosis
can be the subject of debate. The diagnostic evaluation should be
guided by the patient’s symptoms and physical examination find-
ings. If the patient is suspected of having occult disease, we recom-
mend, at a minimum, that the patient undergo a comprehensive
ocular examination, a high-resolution chest computed tomo-

graphic scan, and a whole-body fluorodeoxyglucose positron emis-
sion tomographic scan. The latter 2 scans are particularly helpful in
suggesting a biopsy site, but there needs to be a high enough index
of suspicion for sarcoidosis as a causative diagnosis to justify the
radiation exposure and cost of such testing. Blood tests to be con-
sidered include a complete blood count, liver and renal profiles, cal-
cium, and creatine kinase. Serum angiotensin-converting enzyme
activity and C-reactive protein and soluble interleukin-2 receptor
assays currently have no proven value in the diagnosis or manage-
ment of NS, although they may be clinically informative in indi-
vidual circumstances.27,34 Finally, interpretation of neuro-infectious
diagnostics should consider the clinical context, including the his-
tory and physical examination, CSF studies with relevant correla-
tions between CSF and serum, and other diagnostics such as CNS
and body imaging, as appropriate.

Diagnostic Criteria for Neurosarcoidosis
As outlined in eTable 4 in the Supplement, a variety of diagnostic cri-
teria for NS have been proposed. Most of these criteria originate from
a single group of physicians at a single institution and reflect their
methodology to accomplish the aims of their study. Considerable
variability exists regarding the emphasis on clinical or paraclinical data
for establishing a diagnosis. To our knowledge, previously pro-
posed criteria have not been prospectively validated; our perspec-
tive is that this is an important future research endeavor. Further-
more, none of the criteria propose what constitutes an adequate
evaluation to exclude alternate diagnostic considerations.

The consensus criteria we propose build on earlier efforts and
reflect the collective opinion of physicians from different institu-
tions who have expertise in sarcoidosis and NS. In eTable 3 in the
Supplement, we indicate differential diagnostic considerations that
are encountered in the evaluation of patients with potential NS, and
we recommend tests for patients with either CNS or PNS disease.

One can never be 100% certain of the diagnosis of sarcoidosis,
even with a brain biopsy, but some general rules can be helpful
guides. The more organs that appear to be affected, the higher the
assurance of the diagnosis of sarcoidosis. A clinician may become
more confident of the diagnosis with time as other conditions, such
as lymphoma or tuberculosis, become much less likely.

Complicating matters is the concept of paraneurosarcoidosis.
How paraneurosarcoidosis manifestations should be categorized
within a disease definition paradigm is open to debate. We pro-
pose a rubric for identifying such symptoms as consistent with the
sarcoidosis diagnosis but as distinct from the neurologic manifes-
tations of NS originating from granulomatous inflammation and in-
filtration of the affected part of the nervous system.

Another consideration in assessing diagnostic certainty is how
a patient responds to treatment of clinical and paraclinical
manifestations.17 We have chosen not to include the response of the
patient to treatment as a formal component of diagnostic confi-
dence because many inflammatory and even infectious and neo-
plastic disorders may transiently respond to immunosuppressive
treatment. If the patient is responding to treatment as expected, the
diagnosis of NS might be considered relatively more secure within
the context of our proposed categories of diagnostic certainty. Con-
versely, if the patient is not responding as anticipated, diagnostic
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certainty should be questioned, although some individuals may have
NS that can be refractory to conventional therapies.

Given the many factors discussed, we propose consensus di-
agnostic criteria for NS (Box). Patients who meet the probable or defi-
nite criteria should be considered to have NS, while those who meet
the possible criteria may have NS and may respond to treatment di-
rected at sarcoidosis. Pathologic examination increases the level of
confidence of the diagnosis of sarcoidosis, but even pathologic iden-
tification of granulomas is not 100% definitive. In addition, if in-
flammation is present in a pathologic specimen but granulomas are
absent, the patient does not meet the criteria for definite NS but can
be considered to have possible or probable NS if the clinical circum-
stances otherwise support these assignments (eg, presence or ab-
sence of granuloma in systemic biopsy).

Discussion and Conclusions

We present an overview of the clinical manifestations of NS and
the challenge of diagnosing this disorder. Diverse disease presen-
tations and lack of specificity of relevant diagnostic tests contrib-
ute to diagnostic uncertainty. This uncertainty is compounded by
the absence of a pathognomonic histologic tissue examination.
The diagnostic criteria we propose are designed to focus investiga-
tions on NS as accurately as possible, recognizing that multiple
pathophysiologic pathways may lead to the clinical manifestations
we currently term NS. Research recognizing the clinical hetero-
geneity of this diagnosis may open the door to identifying mean-
ingful biologic factors that may ultimately contribute to better
treatments.

We present differential diagnostic considerations and poten-
tial diagnostic tests to address the diverse alternate possibilities.
Suggesting mandatory tests is difficult because of the diverse
presentations of NS and the large number of alternative possibili-
ties. However, a key principle is the exclusion of infection and
malignant neoplasm before settling on the diagnosis of NS.

We propose possible, probable, and definite definitions
of NS on the basis of our targeted review of the literature and
our extensive experience. Three categories of diagnostic certainty
are proposed to emphasize the need for the clinician to maintain
an open mind to alternate diagnoses on the basis of the patient’s
clinical course and response to treatment. We anticipate that
patients who meet the criteria for any of the diagnostic categories
will be treated for NS. However, for patients with a predicted
progressive or remitting relapsing course, for whom long-term
immunosuppressive treatment is projected, we suggest
that, at a minimum, extraneural tissue be obtained for pathologic
examination whenever possible. Furthermore, for most re-
search purposes, we propose that only patients who meet the cri-
teria for probable and definite NS be included in studies. Investi-
gators may want to stratify enrollment according to diagnostic
certainty and reassess diagnostic certainty at the patient’s final
evaluation.

These criteria need to be validated in various practice settings.
In addition, as the pathogenesis of sarcoidosis and NS is better de-
fined and more accurate biomarkers are identified, the diagnostic
criteria proposed will need to be updated and modified. We hope
that our recommendations spur interest in investigating genetic and
other biomarkers for sarcoidosis and NS using state-of-the-art
methods.35
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Box. Proposed Diagnostic Criteria for Central Nervous System
and Peripheral Nervous System Neurosarcoidosis

Possible
1. The clinical presentation and diagnostic evaluation suggest

neurosarcoidosis, as defined by the clinical manifestations and
MRI, CSF, and/or EMG/NCS findings typical of granulomatous
inflammation of the nervous system and after rigorous exclu-
sion of other causes.

2. There is no pathologic confirmation of granulomatous disease.

Probable
1. The clinical presentation and diagnostic evaluation suggest

neurosarcoidosis, as defined by the clinical manifestations and
MRI, CSF, and/or EMG/NCS findings typical of granulomatous
inflammation of the nervous system after rigorous exclusion of
other causes.

2. There is pathologic confirmation of systemic granulomatous
disease consistent with sarcoidosis.

Definite
1. The clinical presentation and diagnostic evaluation suggest

neurosarcoidosis, as defined by the clinical manifestations and
MRI, CSF, and/or EMG/NCS findings typical of granulomatous
inflammation of the nervous system after rigorous exclusion of
other causes.

2. The nervous system pathology is consistent with neurosarcoid-
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Type a. Extraneural sarcoidosis is evident.
Type b. No extraneural sarcoidosis is evident (isolated CNS sar-
coidosis).
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magnetic resonance imaging; NCS, nerve conduction study.
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