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Introduction

Amyloid is a pathological aggregate of insoluble fibrillary pro-
teins either as a systemic process or limited to specific organs.
Amyloid is most commonly composed of common proteins (such
as serum amyloid P or mucopolysaccharide) associated with a spe-
cific protein (light chain, kappa or lambda, beta amyloid, prion,
transthyretin, etc.) [1-3]. Intracranially, the most common forms
of amyloid are derived from AP protein, which deposits inside
blood vessel walls, causing cerebral amyloid angiopathy (CAA) and
presenting with intracranial hemorrhage or forming the hallmark
neuritic plaques of Alzheimer’s disease [4]. Isolated tumefactive
amyloid deposits in the brain, not related to a systemic process, are
known as cerebral amyloidoma [5-7]. Other, rarer manifestations
of central nervous system (CNS) amyloid are certain spongiform
encephalopathies, and familial dementias [8].

Cerebral amyloidoma is a known mimicker of primary CNS
neoplasms [5]. Several cases of cerebral amyloidoma have been
previously reported in the literature, mostly describing a solitary
mass. Hereby, we report a case of cerebral amyloidoma radiologi-
cally mimicking granulomatous diseases of the brain and involving
the hypothalamus.

Description of the case

A 56-year-old man was referred for brain magnetic resonance
imaging (MRI) as part of the workup for secondary (central)
hypothyroidism that had been identified during evaluation for
persistent fatigue. Other pituitary hormones were normal. Cere-
brospinal fluid (CSF) analysis was normal, with attention to cells,
protein, culture, and oligoclonal bands. Brain MRI showed several
small enhancing nodules that were predominantly centered in the
right hypothalamic area, with surrounding areas of T2 hyperinten-
sity and mild mass effect on the lateral wall of the anterior third
ventricle (Fig. 1). The enhancement pattern of nodules was either
solid or ring-like. Some of the enhancing nodules had low T2 signal
with increased ADC values. Dark signal on susceptibility-weighted
images (SWI) was seen more laterally and in the medial aspect of
the right lentiform nucleus. No susceptibility was identified along
the deep medullary veins. The findings were initially thought to
be suggestive of lymphoma versus granulomatous inflammation
(such as sarcoidosis) or granulomatous infection (such as mycobac-
terial). PET-CT (not shown) revealed no pathologically increased
FDG uptake in the head, chest, abdomen or pelvis. The computed
tomography (CT) component did not reveal appreciable calcifi-
cations associated with the lesions. To determine a management
strategy in the setting of a radiologic differential diagnosis includ-
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ing inflammatory, infectious, and neoplastic disease, a stereotactic
biopsy of the right hypothalamic lesions was performed.

Intraoperatively, smear preparations showed an amorphous,
clumped, eosinophilic substance (Fig. 2A). The background was of
low cellularity, with only scattered macrophages and reactive glio-
sis. No features of a glial or hematopoietic neoplasm were seen,
and no granulomatous inflammation was identified. On perma-
nent sections (Fig. 2B-C), routine stains confirmed a component of
acellular, globular, pale eosinophilic material with a periphery con-
taining heavily calcified vessels adjacent to brain tissue with piloid
gliosis. The lesion lacked a significant inflammatory cell compo-
nent, other than scattered macrophages and an occasional foreign
body type giant cell, and no significant plasma cell population was
seen. A Congo red stain was positive in the eosinophilic material,
with apple-green birefringence under polarized light microscopy
(Fig. 2D). Immunohistochemical stains for kappa and lambda light
chains showed strong staining of the amyloid for lambda light
chains, and weak staining for kappa light chains (Fig. 2E) and
transthyretin (not pictured), interpreted as nonspecific background
staining. In-situ hybridization for kappa and lambda did not reveal
alight chain restricted plasma cell population. Electron microscopy
showed an aggregate of fibrillary material measuring 7 to 11 nm in
diameter (Fig. 2F). The final pathologic diagnosis was amyloidoma,
lambda light chain type. Considering the association of this patho-
logic process with a lymphoid or hematopoetic neoplasm, a careful
hematologic follow-up was recommended.

Serum protein electrophoresis, bone marrow biopsy, and fat pad
biopsy were normal. The patient received a course of dexametha-
sone, and follow-up MRI 13 months after the biopsy showed slightly
decreased size of the lesions. The patient remains on dexametha-
sone therapy and under clinical and imaging surveillance.

Discussion

Central nervous system (CNS) amyloidoma is rare, but critical
to recognize because clinical and radiological findings can mimic
a primary glial neoplasm [9,10]. Amyloidomas have been reported
in various locations of the CNS, most commonly in supratentorial
parenchyma and rarely in the dura [9,11,12]. Most reported cases in
the literature include a solitary circumscribed or infiltrative mass
extending up to the lateral ventricular wall [6,7,9,13-17]. In some
cases, finely irregular radiating lines at the edge of the tumor have
been observed [6,7,14,16], thought to be a reflection of patholog-
ically known deposition along the blood vessels [13]. In one case,
cerebral amyloidoma was reported in association with intracere-
bral hemorrhage [18].

The reported MRI characteristics of amyloidoma are variable. On
T1-weighted images, it can be hypointense [9,16], isointense [7],
or hyperintense [6]. T2 signal intensity is usually mixed, including
nodules of low signal intensity mixed with regions of higher signal
likely due to non-uniform deposition of amyloid [5]. Post-contrast
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Fig. 1. Axial post-contrast T1-weighted (A), Axial T2-weighted (B), coronal post-contrast T1-weighted (C), and coronal T2-weighted (D) images demonstrate several small
peripherally or solidly enhancing nodules with areas of low T2 signal clustered in the region of the right hypothalamus and to a lesser extent in the right ventral thalamus
and left hypothalamus. There is mild mass effect on the right aspect of the anterior third ventricle. Axial susceptibility-weighted image (E) shows asymmetric susceptibility
in the region of medial right lentiform nucleus corresponding to tiny enhancing vessels in the same area on post-contrast axial image (A). Small vessels in this area were
heavily calcified on pathology. Diffusion-weighted image (F) shows no areas of reduced diffusion.

T1-weighted images usually show faint or intense enhancement ruption of blood brain barrier [5]. We observed areas of dark signal
[9]. It has been speculated that peripheral contrast enhancement on SWI, which may be related to hemorrhage and blood products
could berelated to amyloid deposition in blood vessel walls and dis- [18], or presence of calcifications along small blood vessels (as was
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Fig. 2. (A) Hematoxylin and eosin (H&E) stained Intraoperative smear preparations showed an amorphous eosinophilic substance, on a background of low cellularity and
reactive gliosis. Scale bar=50 wm (B-C) Permanent sections demonstrated gliosis and aggregates of acellular wax-like eosinophilic material, with scattered inflammatory
cells and heavily calcified small vessels. Scale bars =200 pwm and 50 wm for B and C, respectively. (D) Staining with Congo red is positive (left panel) and shows apple-green
birefringence when visualized under polarized light (right panel). Scale bar = 50 pm. (E) The amorphous deposits are strongly positive with immunohistochemistry for lambda
light chain, while kappa light chain (inset) shows only weak staining. Scale bar = 100 wm. (F) Ultrastructural examination by electron microscopy shows abundant deposition

of fibrillary material ranging from 7 to 11 nm in diameter. Scale bar =50 nm.

seen on pathologic specimens in this case). These microcalcifica-
tions may not be dense enough to be visible on brain CT considering
limitations in image resolution. Cerebral catheter angiography (if
performed) is normal or shows displacement of vessels due to mass
effect from amyloidoma. Our case had a different imaging appear-
ance consisting of several peripherally or solidly enhancing nodules
around the third ventricle. The imaging appearance was initially
thought to be suggestive of lymphoma, or a granulomatous process
with alikely perivascular distribution. However, the biopsy findings
were definitive for amyloidoma. To the best of our knowledge, no
previous case with such imaging features has been reported in the
literature.

Most cerebral amyloidomas are of the light chain (AL) lambda-
restricted type [1,2,11,19]. In a recent series that included seven
patients with primary CNS amyloidoma, Hess et al found evi-
dence of a monoclonal B-cell population in all cases [2], agreeing
with previous reports of an association between CNS amyloidoma
and low-grade B-cell neoplasia [11,20]. In this report, we identi-
fied a lambda-restricted amyloidoma, but no underlying evidence
of a clonal lymphoid population. Systemic evaluation for lym-
phoma or myeloma in this patient was negative. Yet, we cannot
entirely exclude the possibility of undersampling of the CNS
lesion.

Overall, CNS amyloidoma is usually associated with a stable clin-
ical course and favorable prognosis. However, the small number of
reported CNS cases makes treatment decisions challenging, and the
association with a clonal B-cell population and potential progres-
sion to systemic amyloidosis supports careful clinical follow-up
[1,2,20,21].
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