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the differential diagnosis of an enhancing brain lesion, as there 
are significant differences in treatment modalities.

Case Report

A previously healthy 47‑year‑old female presented to an 
outside physician because worsening memory and recall. 
Due to the atypical nature of the complaints, a magnetic 
resonance imaging  (MRI) was ordered, which revealed an 
incidental ring‑enhancing lesion adjacent to the atrium of 
the left lateral ventricle  [Figure  1]. At an outside hospital, 
routine blood tests and an infectious disease evaluation were 
performed, which were negative. Therefore, the patient was 
referred to our clinic for evaluation for a suspected high‑grade 
neoplasm. The patient’s past medical and surgical history 
were noncontributory. Physical examinationination revealed 
no focal neurological deficits at presentation.

Due to the suspicion of a high‑grade glioma, the patient 
underwent a left parietal stereotactic needle biopsy with 
an option for an open resection based on findings of frozen 
section histopathology. Intraoperatively, the frozen section 
histopathology revealed nongliomatous inflammatory 
process suggestive of lymphoma or infectious etiology. No 
further resection was performed. The final pathology results 
revealed a noncaseating granulomatous inflammatory process, 
most consistent with neurosarcoidosis [Figure  2]. From a 
neurosurgical standpoint, the patient was doing well and was 
discharged on prednisone. The patient was then referred to a 
pulmonologist for a systemic workup for sarcoidosis. Patient 
was doing well with no neurological deficits at 6-month 
follow-up.

Introduction

Sarcoidosis is an inflammatory disease of unknown etiology 
that usually manifests with systemic symptoms in the 
lungs, skin, and eyes. Approximately, 5-16% of patients 
with sarcoidosis may have central nervous system  (CNS) 
involvement, termed neurosarcoidosis. Neurosarcoidosis may 
present variably depending on the degree of CNS involvement, 
ranging from cranial nerve palsies, hydrocephalus, diabetes 
insipidus, and rarely myelopathy.[1‑4]

Previous studies suggest that the incidence of isolated 
neurosarcoidosis without prior systemic symptoms is 
extremely rare occurring in approximately 2% of patients.[5] 
Due to the rarity of isolated neurosarcoidosis, clinicians may 
often misdiagnose and mistreat these patients. We report a 
patient with an isolated brain lesion as the only manifestation 
of sarcoidosis. Although the presentation of sarcoidosis as an 
isolated lesion is rare, it is important to include this entity in 
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Discussion

Sarcoidosis is a chronic inflammatory, granulomatous disease 
that typically presents with systemic symptoms, most 
commonly in the lungs. Other organs such as the skin, eyes, 
lymph nodes, secretory glands and muscles can also be affected 
with or without concomitant pulmonary involvement.[1,6] 
Sarcoidosis is characterized by the presence of T lymphocytes, 
mononuclear phagocytes, and noncaseating epithelioid 
granulomas on histopathology.[2]

The etiology of sarcoidosis is currently unknown; possible 
contributing factors in sarcoidosis include a hyperbolic 
cellular immune response and an increased sensitivity to 
environmental and genetic factors.[1] Patients may present 

with respiratory symptoms, general discomfort, skin disorders, 
nervous system abnormalities, and other systemic disorders or 
no symptoms at all. However, many affected patients are not 
seriously ill and the overall mortality rate from sarcoidosis is 
<5%.[1] Neurosarcoidosis is rare and occurs in approximately 
5% of patients. Clinical findings in neurosarcoidosis most 
frequently include cranial nerves in >50% of patients, especially 
the facial and optic nerves.[6] Other neurologic manifestations 
also include peripheral neuropathy, hypothalamic or pituitary 
dysfunction, or cognitive problems.[3,4,7]

Diagnosis of neurosarcoidosis is confirmed by histopathology 
at the time of surgery; however, laboratory tests and imaging 
modalities may supplement the diagnosis. In patients with 
systemic findings, serum angiotensin converting enzyme (ACE) 
can be elevated. In particular, cerebrospinal fluid (CSF) in 
patients with neurosarcoidosis may demonstrate elevated 
lymphocytes and increased ACE with a negative culture.[8] 
Imaging in these patients may vary depending on the degree 
of CNS involvement.

There have been very few cases reported in the literature 
where a single brain lesion is the sole manifestation of 
sarcoidosis. In 5-10% of patients with neurosarcoidosis, there 
is the presence of either solitary or intraparenchymal mass 
lesions, but it is much more common for these lesions to 
be multiple.[9] Isolated neurosarcoidosis has been known to 
mimic a variety of conditions including gliomas.[9,10] However, 
most of these patients typically present with neurological or 
systemic symptoms such as seizures, cranial nerve palsy or 
signs of increased intracranial pressure.[1] In the absence of 
any clinical findings, solitary neurosarcoid granulomas are 

Figure 2: Permanent section of left parietal intraparenchymal lesion 
demonstrating an inflammatory process and noncaseating granulomas

Figure  1: Magnetic resonance imaging of brain showing left parietal lesion.  (a) Axial,  (b) Coronal,  (c) Sagittal T1‑weighted images with 
gadolinium, (d) T2‑weighted fluid attenuated inversion recovery axial without gadolinium, (e) T2‑weighted axial without gadolinium
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difficult to diagnose due to its nonspecific clinical and imaging 
presentations.[10]

In our particular case, the patient was incidentally found to 
have an intraparenchymal lesion consistent with a high‑grade 
glioma. Because of negative laboratory tests, noncontributory 
family history, and a nonspecific chief complaint, clinical 
suspicion for neurosarcoidosis was low. Because our patient 
had no physical exam findings, a more conservative approach 
was preferred for this lesion. Because the biopsy revealed a 
nongliomatous inflammatory process, an aggressive surgical 
resection was avoided and medical management was optimized. 
Neurosarcoidosis is treated by immunosuppression with oral 
prednisone; in refractory cases, treatment can be enhanced 
with other immunosuppressive drugs such as cyclosporine or 
methotrexate.[11] Because treatment paradigms for gliomas and 
neurosarcoidosis significantly differ, early diagnosis by biopsy 
in these rare incidental cases remains paramount. If clinical 
suspicion for neurosarcoidosis is warranted, lumbar puncture 
for elevated ACE and lymphocytes in CSF may aid in making 
a diagnosis. Our case remains unique in the literature as an 
incidental isolated case of neurosarcoidosis that mimicked a 
high‑grade neoplasm on MRI.

Conclusion

Sarcoidosis is a systemic disease that rarely involves the CNS. 
When presenting with lesions in the brain, most patient 
exhibit focal symptomatology including cranial nerve palsies, 
neuropathies, or other sequelae. Our case was a rare example 
of a 47‑year‑old woman with no significant risk factors that 
presented with an incidental solitary intraparenchymal 
ring‑enhancing lesion. The differential diagnosis for such 
lesions includes high‑grade neoplasm, metastasis, infection, 
lymphoma, or inflammatory process. It is important to 

recognize sarcoidosis as part of the differential diagnosis 
due to the significant differences in surgical and medical 
management.
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