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Long-term follow-up of
neurosarcoidosis

Article abstract—The authors evaluated the long-term clinical outcome of
neurosarcoidosis and determined predictive factors of disease course. Twenty-
seven patients with neurosarcoidosis were followed for at least 5 years from

the onset of neurologic symptoms. Patients with CNS involvement during the
course of the disease had a higher Modified Oxford Handicap Scale score than
those with peripheral nervous system involvement (p < 0.02). CNS involve-
ment may be a predictive factor for a less favorable disease course. Early and
intensive treatment should be considered in such cases.
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Neurosarcoidosis occurs in approximately 5% to 15%
of sarcoidosis cases.’? Because of its clinical hetero-
geneity, diagnosis is often difficult, especially in pa-
tients without systemic manifestations. Long-term
clinical follow-up has rarely been studied and the
natural history of the disease remains uncertain.?
Furthermore, treatment of neurosarcoidosis is not
yet well defined. The aim of this study was to evalu-
ate the long-term clinical outcome of neurosarcoid-
osis and to determine predictive factors for disease
course to propose treatment guidelines.

Patients and methods. We retrospectively reviewed
the clinical and laboratory data of 52 patients diagnosed
between 1968 and 1999 with neurosarcoidosis according to
the criteria of Battesti* modified by Oksanen® as follows:
Inflammatory systemic pathology consistent with a diag-
nosis of sarcoidosis diagnosis or typical granulomatous
proliferation (biopsy) and compatible neurologic signs.
Twenty-seven of these patients (13 men and 14 women)
had a follow-up period of 5 years or more since the first
neurologic symptoms and were included in the study: 25
were white, one was North African, and one was Asian.
Mean age at onset of neurologic symptoms was 42.6 years
(range, 17 to 61 years).

Disease onset was classified as progressive or acute. At
final examination, disease course was studied by assigning
patients to two groups based on the classification proposed
by Luke et al.?: Group 1, remission (complete regression of
symptoms with normal clinical examination) or improve-
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ment (regression of symptoms with a sustained disability
considered as sequellar, persisting more than 12 months)
and Group 2, stable (no modification of clinical examina-
tion) or worsening (progressive worsening of symptoms or
physical handicap). Clinical outcome at the end of
follow-up was assessed according to the Modified Oxford
Handicap Scale (MOHS)®: 0 = No symptoms; 1 = minor
symptoms that do not interfere with lifestyle; 2 = minor
handicap with symptoms leading to some restriction in
lifestyle but not interfering with the patient’s capacity to
look after himself or herself; 3 = moderate handicap with
symptoms that significantly restrict lifestyle and prevent
totally independent existence; 4 = moderately severe
handicap with symptoms that clearly prevent existence
though not needing constant attention; 5 = severe handi-
cap leading to total dependence and requiring constant
attention during night and day; 6 = death. Patients were
then classified into two groups corresponding to “Minor
disability” (MOHS score = 2) and to “Severe disability”
(MOHS score > 2). Cranial nerves involvement (except for
the optic nerve) was classified under PNS involvement.

CSF analysis was performed in 19 cases. Angiotensin
conversion enzyme (ACE) level was evaluated in blood in
24 patients and in CSF in 11 patients. A brain CT scan or
MRI was performed in 21 cases.

Statistical evaluation was performed by using the
Spearman rank correlation coefficient and a x? test or
Fisher’s exact test (p < 0.05 for degree of significance).

Results. The mean clinical follow-up time was 6.6 years
(range, 5 to 18 years). Neurologic symptoms were the first
clinical manifestation of sarcoidosis in 74% of cases. Thir-
teen (81.2%) of the 16 patients with isolated neurologic
involvement at the beginning of the disease showed one or
more extraneurologic localizations during the follow-up
(eight mediastinal or pulmonary, two cutaneous, four ocu-
lar, and one hepatic). Only two patients presented further
neurologic involvement in addition to the initial symptoms
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Table Clinical data, treatments, and laboratory and radiologic findings of 27 patients with neurosarcoidosis

Treatment Initial MRI or CT scan
Systemic ACE
Case no./age Lesion topography Relapses level at onset
at onset, Initial During Contrast per unit Clinical (normal < 55 MOHS
y/sex symptoms Initial follow-up Supratentorial Subtentorial enhancement time, mo outcome UrL) score
1/40/M CN (1L, V) OoC OoC + - + — Improvement 25 0
2/61/M Motor deficit ocC ocC - - ND — Stabilization 30 2
3/54/F CN (VD) ocC ocC ND ND ND — Remission ND 0
4/53/F CN (VII) ocC ocC ND ND ND — Remission 22 0
5/47/F CN (VII, X) oC oC - - ND — Remission 36 0
6/61/M Partial seizure ocC ocC - - - — Remission ND 1
7/39/M CN (VII) ocC ocC ND ND ND — Remission 28 0
8/27/F Amenorrhea—galactorrhea ~ OC ocC ND ND ND — Remission 33 0
9/45/F Headache, potomania oC oC — - - — Stabilization 65 2
10/42/M Paresthesia e oC + - + M30, M48 Improvement 37 1
11/35/M Generalized seizure, oC oC + - — M92 Worsening 38 4
cerebellar
12/46/F Muscle weakness ocC ocC + - - M35 Improvement 34 1
13/44/F Sensorimotor deficit ocC ocC + - - M36 Remission 30 1
14/54/M Headache, motor deficit, oC oC + - - M120, Worsening 37 5
CN (IX, X) M192
15/29/M Hemiparesia, aphasia oC oC + - + — Stabilization 33 3
16/27/M Headache, motor deficit, Ive oC + + - — Remission 104 0
CN (VD)
17/30/M CN (ID vC OC + MTX + - + M54 Stabilization 24 2
18/57/M Neuropathy e oC ND ND ND — Stabilization 100 2
19/45/M Multiple mononeuritis e OC + MTX - - - — Stabilization 27 2
followed by
CYCLOP, AZA,
and CICLOS
20/41/M Headache, CN (V) ocC OC + MTX + - + — Stabilization 82 2
21/42/F Sensorimotor deficit ocC OC + MTX - - - M98 Stabilization 40 3
22/32/F Hemiparesia IVC OC + CYCLOP + + - — Stabilization ND 3
followed by
AZA
23/60/F Muscle weakness ocC ocC - - - — Remission 52 0
24/17/F CN (VII) ocC ocC - - - — Remission 60 0
25/31/F CN (VII) ocC ocC - - - — Remission 35 0
26/39/F Partial seizure ocC ocC + - + — Stabilization 60 1
27/52/F Neuropathy e oC ND ND ND — Remission 40 3

ND = not done; MOHS = Modified Oxford Handicap Scale; CN = cranial nerves; ACE = angiotensin-converting enzyme; OC = oral corticotherapy; IVC = IV cortico-
therapy; AZA = azathioprine; CICLOS = cyclosporine; CYCLOP = cyclophosphamide; MTX = methotrexate.

during follow-up. Sixty-two percent of patients had CNS
involvement, and 48% had peripheral nervous system
(PNS) abnormalities. Meninges and muscles were involved
in 30% and 20% of cases, respectively. The mean level of
systemic ACE at the onset of the disease was 44.6 (range,
22 to 104).

The clinical, therapeutic, laboratory, and radiologic
data of patients are summarized in the table.

Fifteen patients were in the remission (12 patients)/
improvement (three patients) group (Group 1). Twelve pa-
tients were in the stabilization (10 patients)/worsening
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(two patients) group (Group 2). The clinical outcome was
poorer in the patients with CNS involvement (p < 0.05).
Twenty-one patients (77.7%) had an MOHS score of 2 or
lower (“Minor disability” group), and six had an MOHS
score of more than 2 (“Severe disability” group). The mean
MOHS score was 1.4 (range, 0 to 5) for the 27 patients, and
0.8 in the “Minor disability” group and 3.5 in the “Severe
disability” group. None of the patients died. At the end of
the follow-up period for each of the patients included in the
study, 16 patients (59.2%) had one or more neurologic se-
quelae (three patients [25%] in the remission group). Only



20% of patients with PNS involvement had an MOHS
score superior to 2. In contrast, 62.5% of patients with
CNS involvement had an MOHS score superior to 2 (p <
0.02). The number of relapses is indicated in the table. The
existence of extraneurologic manifestations was not associ-
ated with a poorer clinical course. There was no correlation
between presenting CNS lesions or contrast enhancement
on imaging and clinical outcome or MOHS score. We did
not find any correlation between the form of disease onset
(progressive or acute) and clinical course, nor did we find
any correlation between clinical scores and CSF abnormal-
ities or blood or CSF ACE. There was no clinical manifes-
tation carrying a higher risk of disability in the “Severe
disability” group. Concerning treatments, most of the pa-
tients initially received oral or IV corticotherapy, depending
on the severity of the clinical signs. Imnmunosuppressive drug
therapy was initiated in association with corticotherapy in
most cases in which no clinical improvement was observed
after 2 months or in the event of clinical worsening. Where
one type of immunosuppressive drug was found to be ineffec-
tive, it was replaced by another. There was no correlation
between treatment and clinical outcome.

Discussion. Long-term clinical outcome of neuro-
sarcoidosis has rarely been evaluated in previous
studies. The low prevalence of the disease makes
large follow-up studies difficult.! To our knowledge,
our study is the first to evaluate the clinical and
laboratory findings of a large group of patients with
neurosarcoidosis followed-up for at least 5 years. We
found that the CNS involvement at onset was associ-
ated with a less favorable disease course compared
with PNS involvement.

A previous study noted that one third of patients
had refractory illness associated with higher morbid-
ity and mortality.” In patients with aseptic meningi-
tis, cranial polyneuropathies, myopathy, or
peripheral neuropathy, neurosarcoidosis seems to
have a protracted course but tends not to be fatal. In
contrast, the group with CNS involvement have
more severe conditions and higher morbidity and
mortality.! Our results partially confirm these data
as patients with clinical CNS involvement at disease
onset had a significantly higher MOHS score and
increased morbidity after follow-up. Compared with
previous studies, we observed fewer relapsing forms
during the follow-up.? Laboratory findings (including
CSF and blood) are not a predictor for developing
refractory neurosarcoidosis. Furthermore, the com-
monly acknowledged markers of disease activity
(blood and CSF ACE, gallium scintigraphy) were not
correlated with MOHS score or clinical outcome.
Similar data have previously been reported, but the
mean follow-up time was shorter than in our study.”®
We did not find any correlation between the evidence

of lesions on brain MRI or CT scan (location or con-
trast enhancement) and MOHS score or clinical out-
come. These data could be attributable in part to the
polymorphism of brain lesions.>'° The form of neuro-
sarcoidosis onset (acute or progressive) was not asso-
ciated with the treatment response, as previously
reported.”? Our results show that clinical course is
more closely related to initial localization (CNS or
PNS) than to clinical mode. The association between
PNS involvement at onset and a favorable clinical
outcome or lower MOHS score is in line with these
data. No correlation between extraneurologic mani-
festations and clinical outcome or MOHS score was
found, suggesting that systemic involvement is not a
predictive factor for the evolution of neurosarcoid-
osis. We did not find any correlation between treat-
ment and clinical outcome. However, a prospective
study is warranted to evaluate more clearly the ef-
fects of the various therapies in neurosarcoidosis.

Our study shows that patients with clinical CNS
involvement had increased morbidity after a long
follow-up. We did not find any other significant pre-
dictive factor of disease course. This finding may in-
fluence therapeutic strategy. Early intensive
immunosuppressive treatment could be proposed in
cases with CNS involvement. However, neurosar-
coidosis is a complex disease, and its course remains
uncertain. Multicenter prospective studies are now
needed to confirm these results and develop optimal
treatment strategies.
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