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Purpose: We report a case of neurosarcoidosis that presented simultaneously with oculomotor nerve palsy,
contralateral abducens nerve palsy, and paresthesia of both lower limbs.

Observations: A 69-year-old Japanese woman who suffered from repeated diplopia and lower-limb paresthesia
was referred to our hospital. Ophthalmic findings included oculomotor nerve and contralateral abducens nerve
palsies. No remarkable abnormalities were detected via enhanced brain magnetic resonance imaging (MRI),
chest X-ray, and cerebrospinal fluid analysis. Chest computed tomography (CT) was performed to exclude
neoplastic lesions; this revealed right hilar lymphadenopathy, and positron emission tomography MRI showed
strong 18-F fluorodeoxyglucose uptake in the hilar lymph node. Biopsy of the lymph node showed non-caseating
epithelioid granulomatous tissue, leading to a diagnosis of probable neurosarcoidosis. After the initiation of oral
prednisolone treatment, the patient experienced complete remission without any recurrence.

Conclusions and importance: When examining a patient presenting with multiple cranial neuropathies of unknown
cause, neurosarcoidosis should be considered as a differential diagnosis and chest CT should be performed even

when the chest X-ray and angiotensin-converting enzyme appears normal.

1. Introduction

Sarcoidosis is a chronic granulomatous disease that systemically af-
fects multiple organs, including the lungs, heart, nerves, and eyes.
Neurosarcoidosis occurs in 5% of patients with sarcoidosis and may
impair both the central and the peripheral nervous system.? A recent
meta-analysis of neurosarcoidosis reported that the facial nerve is the
nerve most commonly involved, whereas the cranial nerves related to
eye movement, including the oculomotor, trochlear, and abducent
nerves, are involved in only 2%-7% of cases.>* Here, we report a rare
case of neurosarcoidosis that simultaneously presented with oculomotor
nerve palsy, contralateral abducens nerve palsy, and paresthesia of both
lower limbs.

2. Case report

A 69-year-old woman with a history of hypertension and cholecys-
tectomy abruptly noticed diplopia in upward gaze. Brain magnetic

resonance imaging (MRI) at another hospital was reported as normal.
One month later, the diplopia spontaneously resolved without treat-
ment. However, 6 months later, she again experienced diplopia together
with paresthesia of both lower limbs. Ophthalmic examinations showed
simultaneous left abducent and right oculomotor palsies. She was
referred to our hospital for treatment.

Our initial examinations showed no decrease in visual acuity or ab-
normalities of light reflex and pupil size. The patient exhibited moderate
blepharoptosis of the right upper lid, limited adduction, elevation, and
depression of the right eye, and abduction of the left eye (Fig. 1a and b).
Slit-lamp biomicroscopy showed no inflammatory changes in the ante-
rior chambers, and fundus examinations found no vitreous or retinal
abnormalities. The laboratory data showed no infectious or collagen
disease, and the serum calcium and angiotensin-converting enzyme
(ACE) levels were within the normal ranges. There were no abnormal
findings on neurological examinations except for the paresthesia of both
lower limbs. Repeated gadolinium-enhanced MRI of the brain and spine
between cervical and lumbar vertebrae showed no remarkable changes
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in the brainstem, oculomotor and abducens nerves, or spine. Similarly,
no abnormalities were seen on the chest X-ray (Fig. 2a) or electrocar-
diogram. A cerebrospinal fluid analysis showed no tumor cells, no
elevation of pressure, no significant infectious changes, and no elevation
of angiotensin-converting enzyme levels.

At this point, we suspected multiple cranial neuropathy caused by a
paraneoplastic neuropathy. To search for a neoplastic lesion, we inves-
tigated tumor markers including CEA, CA19-9, CYFRA, SCC, NSE, and
anti-SOX antibody, and acquired thoraco-abdominal computed tomog-
raphy (CT) and positron emission tomography (PET) MRI scans. The
patient was positive for the anti-SOX antibody and the thoraco-
abdominal CT revealed right hilar lymphadenopathy, with strong 18-F
fluorodeoxyglucose uptake in the lymph node observed on the PET-
MRI scan (Fig. 2b and c). On suspicion of paresthesia of limbs caused
by paraneoplastic neuropathy, we performed biopsy of the sural nerve.
Pathological examinations showed infiltration of CD68-positive cells
inside the fascicle of the nerve fiber. In addition, there was perivascular
infiltration of CD3-and CD20-positive cells but no non-caseating
epithelioid granulomas. These histopathological findings showed
nonspecific inflammatory reactions. To date, we have attempted to find
a neoplastic lesion with paraneoplastic neuropathy. However, biopsy of
the hilar lymph node obtained by thoracoscopy demonstrated non-
caseating epithelioid granulomas but without tumor cells, indicating
an inflammation response induced by sarcoidosis (Supplementary
Figs. 1a and b). Before these evaluations had been completed, the pa-
tient’s eye movement disturbance and right blepharoptosis spontane-
ously improved without steroid therapy (Fig. 1c). However, there was a
new appearance of left blepharoptosis. The patient was diagnosed with
probable neurosarcoidosis according to the diagnostic criteria for this
condition.” Treatment with oral prednisolone 30 mg daily was initiated,
tapering this to 5 mg per 2 weeks. Two months after the initiation of this
steroid therapy, the patient’s eye movement disturbance and paresthesia
of limbs had completely disappeared. The low dose of oral prednisolone,
5 mg a day was maintained, and there had been no recurrence by 20
months after the initiation of the steroid therapy.

3. Discussion

Sarcoidosis is a multisystem granulomatous disorder with unknown
etiology. All generations from young to elderly people can possibly be
affected with sarcoidosis. Its prevalence is approximately 5-10 per
100,000, which is higher incidence in women and in cold weather re-
gions.” In general, the lungs, eye, heart, and skin are affected with major
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lesions; however, sarcoidosis can also affect various organs such as the
digestive system, liver, bone, and joints. The exact pathological mech-
anisms of sarcoidosis remains unclear; however, the infection that
caused propionibacterium acnes is possibly related to the onset.’ Steroid
therapy is established as the first-line treatment, e.g., daily oral medi-
cation of 0.5-1.0 mg of prednisolone per kg (body weight) and then
gradually tapered according to the degree of symptoms.”

Neurosarcoidosis accounts for 5-7% of sarcoidosis’ and is a rela-
tively rare disease. It could affect various nervous systems, and patho-
logical examination of extraneural or neural samples is absolutely
required for its diagnosis.” However, many patients were overlooked
due to the difficulty of conducting neuronal biopsy. Because of the rarity
of neurosarcoidosis, no randomized control studies or large cohort
studies have been conducted on its therapies. Thus, treatment strategies
for neurosarcoidosis have been based on the discretion of expert opin-
ions derived from evidences on the treatment for pulmonary sarcoidosis
and from small retrospective studies.

Multiple cranial neuropathies are associated with numerous etiol-
ogies, and in the largest observational study of these, which included
1028 cases of multiple cranial neuropathies, 70% of the cases were
caused by tumors, vascular disease, trauma, infections, and
Guillain-Barré syndrome. In contrast, autoimmune diseases, including
neurosarcoidosis, systemic lupus erythematosus, and chronic demye-
linating inflammatory polyneuropathy, accounted for less than 0.01% of
the cases.® Thus, among all the possible causative diseases, neuro-
sarcoidosis is very rare as a differential diagnosis for multiple cranial
neuropathies. Furthermore, a comprehensive assessment should be
conducted to patients with multiple cranial neuropathies. The thor-
acicoabdominal CT and blood test of autoantibodies are critical for the
detection of neoplastic lesions such as malignant lymphoma and auto-
immune diseases, respectively. Cerebrospinal fluid examination (CSF) is
also critical for the assessment of infectious diseases including botulism
and syphilis, tumor cells, tuberculosis, and Guillain-Barré syndrome,
which shows an albuminocytologic dissociation.

The most common cranial nerve palsy caused by neurosarcoidosis
affected the facial nerve.>*° 13 Among them, patients with the triad,
facial nerve palsies, parotid gland swelling, and uveitis, were diagnosed
as the Heerfordt syndrome. The optic nerve appears to be the second
most commonly involved cranial nerve by neurosarcoidosis.” !' Neu-
rosarcoidosis very rarely involves other cranial nerves. Rose et al. re-
ported a 32-year-old woman with facial and vestibulocochlear nerve
palsies. She was definitely diagnosed with neurosarcoidosis based on
pathological findings of the biopsy of supraclavicular lymph node.

Fig. 1. Photographs of the nine directions of
gaze and the patient’s face.

(a and b) At the initial evaluation, the pa-
tient exhibited right third nerve palsy with
limited adduction, elevation, and depression
of the right eye and ptosis, and left sixth
nerve palsy with limited abduction. There
was no anisocoria. (¢) During the examina-
tion, her oculomotor and abducens nerve
palsies improved spontaneously 8 months
after initial onset.
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Fig. 2. Chest X-ray, computed tomography (CT), and positron emission tomography magnetic resonance imaging (PET-MRI) images.
(a) At the initial examination, the hilar and lung field shadows appeared as normal on the chest X-ray. (b) However, CT scan revealed enlargement of the right hilar
lymph node (white arrow). (¢) On PET-MRI, the 18F-fluorodeoxyglucose strongly accumulated in this lymph node (white arrowhead).

Consistent with our case, imaging findings of the chest X-ray and CT
were valuable markers for its diagnosis.'! Miyajlovic et al. documented
a 70-year-old woman with multiple cranial neuropathies. This case had
an eye movement disturbance associated with oculomotor and trochlear
nerve palsies like that in our case.'” Consequently, elevations of ACE
level in the serum and CSF were conclusive findings without undergoing
biopsy. Erer-Ozbek et al. presented a 36-year-old woman with oculo-
motor, facial, glossopharyngeal, and accessory cranial nerve palsies.'® In
this case, a biopsy of hilar lymph nodes revealed a non-caseating gran-
uloma even without increased serum ACE level, which was similar to
that in our case. All these cases were treated with prednisolone, which
improved their symptoms.''"'® Different from these cases, the main
manifestation of our case was only eye movement disturbance without
facial nerve palsies and serum ACE level elevation, which probably
made the diagnosis more difficult.

The additional chest CT to exclude neoplastic lesions incidentally
detected the hilar lymphadenopathy, which provided evidence of
possible neurosarcoidosis as a differential diagnosis. A recent study re-
ported that 34% of 53 patients with ophthalmic sarcoidosis showed
abnormalities on chest CT but only one showed any abnormalities on
chest X-rays.'* Furthermore, in a retrospective study of 69 cases of
neurosarcoidosis, most had normal pulmonary function evaluated by
spirometry but 71% showed abnormal findings on chest CT.'® Never-
theless, the chest X-ray should be firstly conducted rather than chest CT
because of the increment of radiation exposure. However, given the
rarity of neurosarcoidosis, the low sensitivity of chest X-ray and the high
sensitivity of CT,'® we should follow the chest CT for further evaluation
without delay when X-ray shows negative findings of sarcoidosis. Thus,
it is important to perform both chest X-rays and chest CT when exam-
ining cases presenting with multiple cranial neuropathies or suspected
neurosarcoidosis.

In the present case, the first relapse occurred approximately 6
months after spontaneous remission and then completely disappeared
with steroid therapy alone. There was no further recurrence with the
patient receiving 5 mg of prednisolone for more than 20 months.
However, when the patient becomes resistant to steroid therapy or is
compelled to discontinue steroid therapy because of side effects, a
second-line treatment should be considered. Immunosuppressants, such
as methotrexate, mycophenolate, azathioprine, and leflunomide, or
TNF-a inhibitors would be an effective alternative treatment to suppress
recurrence and for a safe long-term use.'”'°

As per the aforementioned previous case reports, multiple cranial
nerve palsies involving eye movements is a rare clinical manifestation in
the case of neurosarcoidosis, and the present case is extremely rare as it
presents with discrete bilateral ocular movement palsies that did not
coincide with the innervation. Furthermore, the only critical finding that
motivated us to make a diagnosis of neurosarcoidosis was the inciden-
tally discovered right hilar lymphadenopathy on chest CT, which was
originally performed to examine tumorous lesions. In consideration of

such unique ophthalmic manifestation and difficulty of diagnosis, the
present case is considered to be worth as a novel case report of atypical
neurosarcoidosis.

In conclusion, when examining a case presenting with multiple
cranial neuropathies, neurosarcoidosis should be considered a differ-
ential diagnosis. Although multiple cranial nerve palsies is an uncom-
mon presentation of neurosarcoidosis, differential diagnosis should be a
critical part of the medical care of neurosarcoidosis. In such cases, chest
CT and PET are useful for the detection of pulmonary sarcoidosis and
extraneural lesions; these may avoid delays in the diagnosis of
neurosarcoidosis.
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