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ABSTRACT
Sarcoidosis is a systemic inflammatory condition causing increased immune system activity 
and manifesting as noncaseating granulomatous disease with the ability to affect multiple 
organ systems. Neurosarcoidosis is an uncommon presentation, with just 5–10% of patients 
with sarcoidosis experiencing intracranial disease. The diagnosis of neurosarcoidosis can be 
difficult, especially given the overlap of imaging findings with more common intracranial 
lesions. This case presents trigeminal neuralgia as the initial symptom of neurosarcoidosis and 
emphasizes the importance of a high clinical index of suspicion for neurosarcoidosis in 
patients with otherwise unexplained neurological symptoms.
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1. Introduction

Sarcoidosis is a heterogenous systemic immune acti
vation disease which involves multiple organ systems 
[1–3]. The pathophysiology of sarcoidosis is related 
to the formation of noncaseating granulomas charac
terized by macrophages, epithelioid cells, multinu
cleated giant cells, and CD4 + T-lymphocytes [1–4]. 
Proposed etiologies are multifactorial, involving both 
genetic predisposition and environmental exposures 
[1,2]. Nearly 90% of cases exhibit pulmonary involve
ment, which accounts for the majority of case mor
bidity and mortality; bilateral hilar adenopathy is 
a classical imaging finding [1–3]. Common present
ing symptoms include cough, skin manifestations, 
uveitis, peripheral lymphadenopathy, and fatigue; 
incidental finding of hilar adenopathy on chest radio
graph has also been reported [1].

Neurologic complications occur in approximately 
5–10% of patients diagnosed with sarcoidosis, and 
most commonly manifest with cranial nerve involve
ment, headache, and seizure [5,6]. Cranial nerve 
involvement occurs most often in the facial nerve 
(related to parotid gland inflammation) or the optic 
nerve [5,7,8]. Less commonly the trigeminal, audi
tory, or cochlear nerves may be involved [5,7,9–14]. 
Optimal imaging for evaluation of neurosarcoidosis is 
magnetic resonance imaging (MRI) of the brain with 
gadolinium contrast, which demonstrates granuloma
tous infiltration of neural tissue [6,15,16]. Common 
MRI findings of neurosarcoidosis include predilec
tion for the leptomeninges, usually seeing homoge
nous nodular or diffuse enhanced thickening of the 
affected meninges [5,7,16]. There are no specific 

imaging features to differentiate trigeminal sarcoido
sis from other more common intracranial findings 
related to the trigeminal nerve, such as schwannoma 
and meningioma, and imaging features may resemble 
multiple sclerosis over time with lesions that occur 
and regress at varying intracranial locations [5]. If 
intracranial tissue biopsy is not feasible, extracranial 
tissue biopsy should be pursued when sarcoidosis is 
a possible diagnosis [1,2].

This case involves trigeminal nerve neurosarcoido
sis presenting as trigeminal neuralgia with imaging 
findings suggestive of trigeminal schwannoma, neces
sitating extracranial tissue biopsy for diagnosis.

2. Case report

A 53 year old woman with a past medical history of 
asthma, anxiety, depression, and mitral valve prolapse 
presented to her primary care office for 3 weeks of right- 
sided facial numbness. Her symptoms started abruptly 
and were associated with jaw weakness, difficulty eating, 
and one episode of transient diplopia. Neurological 
exam was remarkable for a sluggish response to direct 
light reflex in the left pupil, reduced sensation to light 
touch and loss of 2-point discrimination in the right V2 
distribution of the fifth cranial nerve, and asymmetric 
smile with diminished left nasolabial fold. There were 
no other nerve palsies. Deep tendon reflexes were sym
metrically brisk throughout without clonus. Magnetic 
resonance imaging (MRI) of the brain with and without 
contrast and blood work was ordered. Laboratory stu
dies revealed normal inflammatory markers, negative 
Lyme antibody serologies, normal thyroid-stimulating 
hormone (TSH) level, and unremarkable complete 
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metabolic panel (CMP). Brain MRI revealed 
a homogeneously enhancing 18x11x8mm mass cen
tered in the right Meckel’s cave with enhancement 
coursing along the V2 and V3 segments of the right 
fifth cranial nerve, most consistent with a trigeminal 
schwannoma (Figure 1). Meningioma was also consid
ered, with less likely etiologies being metastatic disease, 
neurosarcoidosis, or lymphoma.

The patient was referred to neurosurgery at 
a tertiary center and was seen 2 months after her 
initial presentation. Symptoms were completely 
resolved at that time. Further workup revealed 
serum ACE level in the high range of normal at 64 
(mcg/L) (normal range 9–67 mcg/L) and negative 
tuberculosis testing. Chest radiograph showed mild 
soft tissue prominence of the right hilum suspicious 
for artifact versus adenopathy. Subsequent CT chest 
was significant for nonspecific mediastinal and bilat
eral hilar adenopathy, with malignancy being the 
main consideration and sarcoidosis possible based 
on imaging characteristics. The patient remained 
asymptomatic and was referred to pulmonology, 
approximately 3 months after her initial presentation. 
Pathological examination of endobronchial ultra
sound (EBUS) transbronchial biopsy showed 

noncaseating granulomas consistent with sarcoidosis 
(Figures 2–4); the biopsy was negative for malig
nancy. Bronchoalveolar lavage cultures were negative 
for bacterial or fungal growth. A diagnosis of sarcoi
dosis was made; however, no treatment was pursued 
at that time given the lack of clinical manifestations 
and symptoms.

Follow up brain MRI was obtained 6 months after 
initial presentation, showing an interval decrease in 
the pathologic enhancement involving the right 
Meckel’s cave, with new enhancement in the left 
Meckel’s cave measuring 12 × 7 mm (Figure 5). 
Given the biopsy-confirmed diagnosis of sarcoidosis, 
the brain lesions were determined to be secondary to 
neurosarcoidosis. The patient developed new symp
toms of headache and nausea and was started on 
1.5 mg/kg/day of prednisone (100 mg daily) for treat
ment. Approximately 3 days after initiation of ster
oids, the patient’s symptoms were resolved. No 

Figure 1. MRI brain T1 sequence with contrast. Centered in 
the right Meckel’s cave is a homogeneously enhancing 
18 × 11 x 8 mm mass with enhancement coursing along 
the V2 and V3 segments of the right 5th cranial nerve.
Description for Figures 2–4:Fine needle aspiration of a station 7 
lymph node was performed under endobronchial ultrasound gui
dance. Smear preparations were performed, and the Papanicolaou 
stain was applied, showing cohesive clusters of epithelioid cells, 
within a background of loosely scattered lymphocytes. These 
epithelioid cells correspond to histiocytes, which on higher power 
magnification show indistinct cytoplasmic borders, with uniform- 
appearing nuclei and minute nucleoli. The cytomorphologic fea
tures are consistent with non-caseating granulomas which, in the 
absence of an obvious infectious etiology, are compatible with 
sarcoidosis. 

Figure 2. Smear preparation showing cohesive clusters of 
epithelioid cells, scattered background small lymphocytes 
(Papanicolaou stain, 200x original magnification).

Figure 3. Smear preparation showing cohesive clusters of 
epithelioid cells, scattered background small lymphocytes 
(Papanicolaou stain, 200x original magnification).
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neurosurgical intervention was deemed necessary, 
and consideration for immunosuppressive therapy 
in the future was proposed.

3. Discussion

Neurosarcoidosis causes inflammatory effects within the 
central nervous system and has been found to be present 
in approximately 5–10% of patients diagnosed with sar
coidosis [5,6]. The patient in this case presented with 
trigeminal neuralgia, suspicious for Lyme disease versus 
multiple sclerosis, and warranting brain MRI for further 
evaluation. Although MRI is the preferred imaging 

modality for neurosarcoidosis evaluation, the diagnosis 
was complicated as imaging findings in neurosarcoidosis 
overlap with more common diagnoses such as schwan
noma, meningioma, neurofibroma, and other inflamma
tory lesions [5,7,16]. Evaluating for other manifestations 
of sarcoidosis was necessary given the possibility of sar
coidosis and diagnostic uncertainty. Significant findings 
on chest radiograph and chest CT prompted the perfor
mance of biopsy which ultimately led to the appropriate 
diagnosis of neurosarcoidosis. Proposed diagnostic cri
teria for neurosarcoidosis include suggestive clinical and 
radiographic presentation, biopsy of either intracranial 
or extracranial tissue showing non-caseating granulo
mas, and no alternative diagnosis [1,2], all of which are 
demonstrated in this case. Of note, serum ACE levels are 
often obtained in the workup for sarcoidosis but do not 
have good sensitivity or specificity for diagnosis [1,5].

Treatment for neurosarcoidosis is generally based 
on high dose steroid regimens [5,6,15]. Many cases are 
refractory or recur despite steroid use, necessitating 
the use of other medications, usually immunomodula
tory and cytotoxic therapies such as methotrexate, 
hydroxychloroquine, azathioprine, or cyclosporine. 
These treatments have been shown to be of potential 
benefit for patients who do not improve with or 
relapse after steroid treatment [5,15]. This patient 
responded early and well to weight-based oral predni
sone with quick resolution of her symptoms.

Neurosarcoidosis remains a difficult diagnosis to 
make based solely on presenting symptoms and initial 
imaging and laboratory findings. This case emphasizes 
the importance of obtaining a complete workup for 
sarcoidosis if the diagnosis is in question, including 
chest imaging and tissue biopsies for pathological eva
luation. As described in prior case reports, neurosarcoi
dosis may be isolated to the CNS without extracranial 
manifestations [9–14], and full workup with obtaining 
intracranial tissue samples should still be pursued in 
these cases. The internist should maintain a high clinical 
index of suspicion for the possibility of sarcoidosis as 
the diagnosis in patients presenting with unexplained 
neurological symptoms, even in the absence of typical 
pulmonary manifestations.
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