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Brain MRI Depiction of Multiple Cranial Neuropathies in
Neurosarcoidosis: A Case Report
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Abstract

We report depiction of brain MRI lesions in a 33-year-old woman
with multiple cranial neuropathies (11, I11, V, VII, VI, IX and X)
due to neurosarcoidosis. She developed the right facial nerve palsy
and vestibulopathy. MRI disclosed gadolinium-enhancement in the
right geniculate ganglion and VIII cranial nerve. One week later,
she had motor palsy of the left VII, IX and X cranial nerves, and
hypoesthesia in the left VV, and V, regions. Gadolinium-enhancing
lesions were found in the bilateral 1X and X cranial nerves, the
pontine leptomeninges and the fourth ventricle. These neuroradio-
logical hallmarks displayed that widespread basal meningitis and
inflammation of the cranial nerves could contribute to the crucial
pathogenesis of multiple cranial neuropathies in neurosarcoidosis.
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Introduction

Sarcoidosis is an idiopathic granulomatous multisystem dis-
ease of unknown etiology. Cranial neuropathy is the common
manifestation in neurosarcoidosis [1, 2]. Multiple cranial
neuropathies involving 4 or more kinds of the cranial nerves
were reported in a few patients with neurosarcoidosis [3, 4].
However, neuroradiological depiction remains unknown in
those patients. We first highlight clinical and magnetic reso-
nance imaging (MRI) findings in a patient with neurosar-
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coidosis who had basal meningitis and multiple neuropathies
involving the 11, 111, V, VII, VIII, IX and X cranial nerves.

Case Report

A 33-year-old woman developed the right facial paralysis
and unbalanced gait after dry cough and fever persisted for
one month. She was admitted to department of otorhino-
laryngology in our hospital. Neuro-otological examination
revealed the right peripheral facial nerve palsy and vestibu-
lar dysfunction. Caloric test disclosed the right semicircular
canal palsy. Brain MRI displayed gadolinium enhancement
in the right VII and VIII cranial nerves (Fig. 1). She was
diagnosed as Bell’s palsy and received tapering intravenous
administration of dexamethasone (10 mg/day) for 7 days.
The right facial palsy and vestibular deficit were ameliorated
markedly. After cessation of steroid therapy, she complained
visual disturbance in the left eye. Subsequently diplopia, the
left facial paralysis and hypoesthesia, dysphagia and dyspho-
nia occurred. She came to our department for neurological
consultation. Visual acuity was 20/16 in OD and 2/200 in

Figure 1. Post-gadolinium T1-weighted imaging at onset of
the right VII and VIII cranial neuropathies. (A) Coronal view
of the internal auditory canals. Abnormal enhancement was
found in the right geniculate ganglion (VII) and the right VIII
cranial nerve (arrow). (B) Enlarged view of the right internal
auditory canal. Arrowheads indicated VII (the facial nerve) and
VIII (the vestibular nerve).
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Figure 2. (A) Ophthalmoscopy showed edema in left optic
discs. (B) Severe degree of the left mydriasis. (C) Laryngos-
copy showed difficulty in elevating the left pharyngeal wall.

OS. Ophthalmoscopy showed edema of the left optic disc
(Fig. 2A). Pupil size was 2.5 mm in the right side and 7.5
mm in the left side (Fig. 2B). Light reflex was absent in
the left eye. Mild degree of the left superior rectus palsy
was found on ocular movement. Neurological examination
showed motor palsy of the left VVII, IX and X cranial nerves,
and hypoesthesia in the left \VV, and V, region. Laryngoscopy
exhibited the left palatoparesis (Fig. 2C).

Serum levels of angiotensin-converting enzyme were
increased to 28.9 U/L (normal ranges: 8.3 - 21.4). Cere-
brospinal fluid study showed cell count of 55 mononuclear
cell/mméd, protein levels of 86 mg/dL, cytology of class Il
and negative results of infectious pathogenic tests, includ-

ing herpes simplex, tuberculosis, other bacteria and fungus.
Myelin basic protein and oligoclonal Ig G bands were not
detected. Chest X ray and computed tomography disclosed
lymphadenopathy in the left pulmonary hilus and the right
mediastinum. The CD4/CD8 ratio of bronchoalveolar lavage
was elevated to 5.32 (normal < 3.4). Gallium scintigraphy
of whole body revealed abnormal accumulation in the pul-
monary hilus, the mediastinum and the parotid glands. Brain
MRI displayed abnormal enhancement in the 1X and the X
cranial nerves, and the leptomeninges around the pons and
the fourth ventricle (Fig. 3). She was diagnosed as basal
meningitis and multiple cranial neuropathies due to neuro-
sarcoidosis. Methylprednisolone pulse therapy (1,000 mg/
day for 3 days, iv) and the subsequent tapering administra-
tion of prednisolone (50 mg/day, po) were performed. Ste-
roid treatment dramatically improved the left visual impair-
ment, the left facial palsy and difficulty in the swallowing
and the phonation. Afterwards, she had only mild degree of
the left mydriasis.

Discussion

We reported clinicoradiological aspects in a distinct patient
with neurosarcoidosis and multiple cranial neuropathies.
The cranial nerve palsy occurred in the right VII and VIII,
followed by the left 11, 111, V, VII, IX and X cranial nerves.
A previous study suggested that cranial neuropathy was
presented in 35 of 54 patients with neurosarcoidosis (63%)
[2]. Of the cranial nerve involvement, the optic nerve was

Figure 3. Post-gadolinium T1-weighted imaging at onset of the left IX and X cranial neuropathies. (A) Axial
and (B) coronal view. Abnormal enhancement was found in the bilateral IX and X cranial nerves (arrows). (C)
Coronal and (D) sagittal view. Leptomeningeal enhancement was found in the pons and the fourth ventricle

(arrowheads).
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the most frequent lesion (35-38%) and the facial nerve was
the second most common (11-19%) [1, 2]. Otherwise, 4 or
more kinds of cranial neuropathies were extremely rare in
neurosarcoidosis [3, 4]. The optic nerve is damaged by optic
neuritis, intracranial hypertension or mass effect of intraor-
bital granuloma. The pathophysiological mechanism of the
facial palsy is implicated in granulomatous mass, chronic
meningitic reaction or secondary inflammation in the parotid
gland. Previous MRI studies suggested variable changes in
patients with neurosarcoidosis [1-3]. With respect to cranial
nerve palsy, Oki et al first described a case that MRI showed
enhanced mass in the distal internal auditory canal portion
of the VII cranial nerve [5]. Thin-sliced (slice thickness < 3
mm) post-gadolinium T1-weighted imaging was a valuable
tool for detecting the facial nerve lesion. In previous reports
with multiple neuropathies of the I1, 111, VII, IX and X crani-
al nerves, brain MRI was normal. However, it was not men-
tioned whether gadolinium-enhanced MRI was performed in
those cases [3, 4]. Gadolinium-enhanced brain MRI seems
to display granulomatous massive lesions or chronic men-
ingeal inflammation in patients with neurosarcoidosis. Oth-
erwise, in many patients with cranial neuropathy, inflamma-
tory lesions of the nerve tissue may be too small to detect
on gadolinium-enhanced MRI, using conventional slice
thickness. Brain MRI profile of our patient indicated abnor-
mal enhancement in the non-massive lesions involving the
VII, VIII, IX and X cranial nerves. Thus, these neuroimages
supported that cranial nerve-targeted post-gadolinium MRI
could succeed in depicting the inflammatory and small gran-
ulomatous changes in neurosarcoidosis patients with cranial
neuropathy, in addition to basal meningitis.

In conclusion, here, we highlight clinical findings and
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brain MRI pictures of basal meningitis and 7 kinds of cranial
neuropathies in a patient with neurosarcoidosis. The present
patient provided that the cranial nerve tissues might be dam-
aged by the direct neuronal inflammation and the spread of
basal meningitis. These inflammatory changes could play a
crucial role in the pathogenesis of multiple cranial neuropa-
thies.
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