
CASE REPORT
J Neurosurg 127:338–341, 2017

“Amyloidosis” refers to the extracellular tissue 
deposition of insoluble fibrils and is often a 
systemic disease in which many organs can be 

affected including the liver, kidneys, heart, lungs, or cen-
tral nervous system (CNS). Therapy is often aimed at the 
underlying etiology, such as an infectious or inflammatory 
process or plasma cell dyscrasia, and generally requires 
chemotherapy. In rare cases there can be tumor-like focal 
deposits of amyloid, referred to as “amyloidoma.” When 
there is no systemic disease associated with the amy-
loidoma, therapy, which can include surgery or radiother-
apy, is often directed at the local process. Central nervous 
system amyloidomas are rare with only a few dozen cases 
reported in the literature, and although treatment data are 
sparse, a majority of these lesions have been treated with 
resection.3 While radiotherapy has been documented as a 
primary treatment for amyloidoma of the lung, the present 

case is the first reported instance of focal radiotherapy for 
CNS amyloidoma.

Case Report
History and Examination

A 54-year-old female presented with multiple episodes 
of emesis, intractable headaches, worsening balance, and 
slowly progressive right facial weakness. Her physical ex-
amination was only notable for right-sided facial droop. 
A noncontrast head CT demonstrated a 3-cm mass in the 
left internal capsule and corona radiata region with associ-
ated edema, mass effect, and midline shift. She was trans-
ferred to our facility for further evaluation, which included 
perfusion and spectroscopic MRI and fluorine-18–labeled 
fluorodeoxyglucose (FDG) PET-CT. She was treated with 
dexamethasone for the vasogenic edema with improve-

ABBREVIATIONS AL = amyloid light chain; Cho = choline; CNS = central nervous system; Cr = creatine; FDG = fluorine-18–labeled fluorodeoxyglucose; NAA = N-acetyl-
aspartate.
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A 54-year-old female presented with multiple episodes of emesis, intractable headaches, worsening balance, and slowly 
progressive right facial weakness. Imaging demonstrated a 3-cm mass in the left internal capsule and corona radiata 
region with associated edema, mass effect, and midline shift concerning for high-grade glioma, lymphoma, or brain me-
tastasis. Stereotactic biopsy of the mass was consistent with amyloid deposition. Systemic workup for amyloidosis was 
negative, and the mass was thought to represent a focal tumor-like deposit of amyloid, also referred to as “amyloidoma.” 
In the absence of systemic disease, therapy, which can include surgery or radiotherapy, can be directed at the local 
process. The location of the patient’s lesion was not amenable to resection; therefore, she was treated with fractionated 
radiotherapy of 30.6 Gy at 1.8 Gy per fraction. Serial brain MRI demonstrated stability 18 months out from therapy. To 
the authors’ knowledge, this is the first documented case of focal fractionated radiotherapy for CNS amyloidoma. The 
authors concluded that radiotherapy can prevent further progression of amyloidomas in anatomical locations that prohibit 
resection.
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ment in her symptoms. Magnetic resonance imaging 
demonstrated a relatively hypointense T2 signal hetero-
geneously enhancing mass with surrounding T2 FLAIR 
hyperintensity (Fig. 1A and B). We also noted a radiating 
linear enhancement pattern extending from the lesion pe-
riphery to the ventricular surface (Fig. 1C). On gradient 
imaging, patchy hypointensity thought to represent hem-
orrhagic changes was seen. Based on these conventional 
MRI findings, the leading diagnosis was glioblastoma 
multiforme, lymphoma, or, less likely, metastasis. How-
ever, dynamic susceptibility contrast (DSC) perfusion im-
aging (Fig. 1F) showed decreased relative cerebral blood 
volume, indicating less vasculature than the contralateral 
normal tissue, which is atypical for both high-grade tu-
mors and lymphoma. Magnetic resonance spectroscopy 
(Fig. 1E) showed moderate to severe reduced N-acetylas-
partate (NAA)/creatine (Cr) ratio and moderately elevated 
choline (Cho)/Cr ratio within the enhancing lesion. At this 
point the differential diagnosis was expanded to include 
tumefactive demyelinating disease and inflammatory 
mass (pseudotumor). A PET-CT scan (Fig. 1D) was also 

obtained, demonstrating decreased FDG uptake and no 
extracranial malignancy.

Image-guided stereotactic biopsy of the lesion revealed 
abundant, amorphous eosinophilic material with inter-
vening small vessels and scattered mononuclear cells. A 
Congo red stain was consistent with amyloid, displaying 
apple-green birefringence under polarized light (Fig. 2). 
Immunohistochemical stains for CD3 (T cell marker) and 
CD20 and PAX-5 (B-cell markers) revealed scattered, 
mature-appearing lymphocytes within the tissue. Staining 
for CD138 highlighted rare plasma cells. Liquid chroma-
tography tandem mass spectrometry was performed, and 
the peptide profile was consistent with amyloid light chain 
(AL) (lambda)-type amyloid deposition.

Workup for systemic amyloidosis was unremarkable, 
including a normal bone marrow biopsy, serum immuno-
fixation electrophoresis and free light chain assays, cardiac 
biomarkers, 24-hour urine total protein test, and echocar-
diogram. Repeat MRI of the head 1 month later follow-
ing steroid therapy demonstrated a significant decrease in 
edema in the left hemisphere with improvement in mass 

FIG. 1. Conventional and advanced imaging of the brain. Predominately hypointense T2 signal mass centered within the left 
internal capsule and corona radiata region with surrounding T2 FLAIR signal hyperintensity (A). There is resulting mass effect with 
a 10-mm left-right midline shift. After the administration of contrast there was heterogeneous enhancement (B) with radiating linear 
enhancement extending from the posterior aspect of the left lateral ventricle (C). A PET-CT scan showing decreased FDG uptake 
(D) in the region of the enhancing mass, confirming hypometabolism. Single-voxel short-echo (TE 35 msec) MR spectroscopy 
spectrum (E). Dynamic susceptibility contrast (DSC) perfusion MRI generated a cerebral blood volume color map (F). Figure is 
available in color online only.
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effect and midline shift; however, the irregular enhancing 
mass in the left corona radiata remained unchanged. 

Treatment
After multidisciplinary discussion regarding potential 

local therapy options, the patient was referred to radiation 
oncology given the lack of surgical options based on the 
amyloidoma location. The rationale for radiation therapy 
was elimination of the presumed clonal plasma cell popu-
lation responsible for amyloid deposition to prevent further 
progression and to allow for the cessation of steroid ther-
apy. The patient was treated with fractionated radiation 
therapy to 30.6 Gy at 1.8 Gy per fraction to the lesion and 
surrounding T2 FLAIR abnormality (Fig. 3). She toler-
ated the treatment well with no significant difficulties. She 
was tapered off dexamethasone. Serial brain MRI dem-
onstrated no progression of the edema or enhancement 18 
months from the completion of therapy (Fig. 4). She still 
has a slight right facial droop but otherwise remains neu-
rologically intact.

Discussion
Reported cases of amyloidoma within the CNS are rare, 

and treatment details for these tumors are often sparse. 
Central nervous system amyloidomas are typically supra-
tentorial and subcortical and frequently affect the white 
matter.6 The conventional imaging characteristics can 
mimic those of high-grade gliomas, lymphomas, or brain 
metastases. Central nervous system amyloidoma on MRI 
often ranges from hypointense to isointense on T2-weight-
ed images, and enhancement is typically intense but het-
erogeneous.2 Our case demonstrates the previously report-

ed MRI findings of extension to the ventricular surface as 
well as a peripheral margin of radiating linear enhance-
ment, which can indicate deposition of amyloid along the 
vessels.5 Spectroscopic MRI often shows an elevated Cho/
Cr ratio and depressed NAA/Cr ratio, as was seen in the 
present case.9 The increased Cho/Cr ratio is postulated to 
be the result of decreased Cr rather than increased Cho, 
the latter of which is a marker for cell membrane turnover 
and is elevated in high-grade tumors.8 N-acetylaspartate 
is a neuronal marker that is often decreased with the loss 
of neuronal viability. Perfusion MRI will show hypoper-
fusion, and PET-CT will show hypometabolism, both of 
which are not consistent with high-grade tumors.

The presence of lambda light chain precursor proteins 
narrows the diagnosis to systemic rather than localized 
AL amyloidosis. The lack of involvement of other organs, 
the absence of plasma cell dyscrasia on bone marrow bi-
opsy, and normal serum free light chains and immuno-
fixation electrophoresis are necessary to exclude systemic 
AL amyloidosis. In localized AL amyloidosis, the precur-
sor proteins are typically produced by plasma cells and 
occasionally from indolent B-cell neoplasms.4 In our case, 
rare mixed lymphocytes and plasma cells were identified. 
The paucity of plasma cells makes the demonstration of 
clonality difficult using immunohistochemical techniques. 
Differentiating localized from systemic AL amyloidosis is 
imperative since treatment of the latter requires systemic 
chemotherapy, whereas radiation therapy and resection 
can be curative in localized amyloidosis.

The clinical course of CNS amyloidoma is often be-
nign. Resection is typically curative, although long-term 
follow-up has not been published.6 Lesions that have 
only been biopsied with no resection have shown interval 
growth and the potential for progression.3 Further growth 
of an amyloidoma in eloquent areas of the brain could lead 
to a loss of neurological function and worsening quality of 
life. Since plasma cells within the CNS represent the un-
derlying etiology for amyloid deposition and plasma cells 
are known to be radiosensitive, radiotherapy was deliv-

FIG. 2. Abundant amorphous congophilic material displaying apple-
green birefringence under polarized light. Scattered mononuclear cells 
are in the background. Congo red, original magnification ×200. Figure is 
available in color online only.

FIG. 3. Axial (left) and coronal (right) T1 postcontrast MRI of the brain. 
The gross tumor volume, contoured in red, includes the enhancing le-
sion. The clinical target volume, contoured in yellow, encompasses the 
enhancing component and associated T2 FLAIR abnormality. A 3-mm 
planning target volume, contoured in green, was added. The orange 
line represents the 95% isodose line, and the red line indicates the 85% 
isodose line. Figure is available in color online only.
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ered with the intent of halting further amyloid deposition. 
Solitary plasmacytomas, which are tumors that form as 
a result of monoclonal plasma cell proliferation, are of-
ten treated with definitive radiotherapy at doses typically 
ranging between 30 and 45 Gy, which effectively elimi-
nate the neoplastic plasma cells. Therefore, it is reasonable 
to use similar doses to treat CNS amyloidoma to elimi-
nate the plasma cells, which are responsible for the amy-
loid deposition. It is unlikely that radiotherapy will cause 
regression of amyloid that has already been deposited; 
hence, we would not expect the enhancing component of 
the lesion to decrease significantly on subsequent imaging 
but would expect to see stability of the lesion. Malignant 
plasma cells can secrete inflammatory cytokines and vas-
cular endothelial growth factor, so radiotherapy may also 
prevent further reaccumulation of edema and thus allow 
patients to be tapered off steroids.1 While corticosteroids 
allow for a decrease in cerebral edema and improvement 
in neurological symptoms, corticosteroids alone would not 
have been sufficient in managing the amyloidoma as they 
do not address the underlying clonal plasma cell popu-
lation that is depositing the amyloid. With no localized 
treatment, whether resection or radiotherapy, the plasma 
cells could continue to deposit amyloid and thus result in 
further mass effect and potential worsening of neurologi-
cal symptoms. To our knowledge, there are no reported 
data on using steroids alone in the treatment of localized 
amyloidoma.

Others have reported the use of radiotherapy of 20 Gy 
in 10 fractions for amyloidoma in the lung with a complete 
clinical and radiographic response.10 There is one other re-
ported case on the use of fractionated external beam ra-
diotherapy for primary CNS amyloidoma; however, the 
patient received 30 Gy of whole brain radiation since she 
had deteriorating mental function and a primary brain tu-
mor was suspected based on imaging.7 Follow-up imaging 
6 months later demonstrated a large enhancing mass in 
the left parietal region without surrounding edema, and 
biopsy at that time revealed amyloid deposition. The pa-
tient was in good general condition 5 years later, which 
supports the use of relatively low doses of radiotherapy 
to halt the progression of an amyloid deposition. While 

whole brain radiation is appropriate for a patient with sus-
pected high-grade glioma and a poor performance status, 
focal radiotherapy should be sufficient for primary CNS 
amyloidoma as local plasma cells are contributing to the 
amyloid deposition. We elected to include the patient’s en-
hancing lesion in the left internal capsule and corona ra-
diata and associated T2 FLAIR abnormality in our clini-
cal target volume because the volume was fairly modest. 
While CNS amyloidoma is rare, radiotherapy should be 
considered to prevent further progression in anatomical 
locations that prohibit resection.
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FIG. 4. Brain MRI 18 months posttherapy. Axial T2 FLAIR sequence 
(left) demonstrating overall decreased signal abnormality. Axial T1 post-
contrast image (right) shows no evidence of progression of the enhanc-
ing lesion in the left internal capsule and corona radiata region.
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