
Cerebral amyloid angiopathy manifested as a brain tumour.
Clinical and neuropathological characteristics of two cases

Aleksandra Karbowniczek1, Teresa Wierzba-Bobrowicz1, Tadeusz Mendel2, Paweł Nauman3

1Department of Neuropathology, Institute of Psychiatry and Neurology, Warsaw, Poland, 22nd Department of Neurology, Institute 

of Psychiatry and Neurology, Warsaw, Poland, 3Department of Neurosurgery, Institute of Psychiatry and Neurology, Warsaw, Poland 

Folia Neuropathol 2012; 50 (2): 194-200

A b s t r a c t

We present two cases (female and male patients, aged 64 and 38, respectively) of focal mass lesions mimicking a brain
tumour: one with cognitive function deficit, memory troubles, behavioral changes and left hemiparesis, the other with
difficulty in orientation and right hemiparesis.
General physical and neurological examinations, laboratory tests and neuroimaging were used to diagnose the cases.
Both of them showed nonspecific changes in the brain tissue and the brain tumour was suspected. In the first case
MRI scan revealed two pathological masses in the right frontal region and hemorrhagical focus with destructions inside
lesions. Second patient’s MRI scan revealed a pathological mass at the interface of the left temporal and occipital regions.
The neurosurgical procedure was performed. The final diagnosis was established on the basis of neuropathological
examination of postoperative material. On light microscopy examination a severe cerebral amyloid angiopathy (CAA)
was revealed. Amyloidoma was excluded due to the absence of amorphous material and eosynophylic masses. 
Tumefactive CAA is a rare condition. These two cases of focal, tumefactive, masslike lesions of diffuse cerebral amy-
loid angiopathy are reported because of diagnostic dilemmas.
In patients with history of memory disfunction, neurological deterioration and different multiple changes observed in
CT and MRI scans, such as hemorrhagic infarcts and ischemic cerebral lesions, CAA should be suspected. The imag-
ing findings make a distinction between tumefactive CAA and brain tumours like gliomas difficult. A differential diag-
nosis of CAA and amyloidoma plays a significant role in a neuropathological examination.
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Case report

Introduction

Amyloid, a fibrillogenic product of the cell surface 
amyloid-β protein precursor (AβPP), comprising 39-43
amino acids, is not stored in the normal tissue [14]. Under
pathologic circumstances, it is deposited in extracellu-
lar and intracellular spaces and generates  amyloidosis.

Proteins or polypeptides form characteristic fine fibrils.
Both systemic and tissue-specific depositions have been
reported in humans. The factors that determine nodu-
lar versus diffuse amyloid accumulation remain uncer-
tain. Amyloid deposits in the brain can take many forms
such as senile plaques observed in Alzheimer’s disease
(AD), amyloid deposition associated with Down’s syn-

Communicating author: 

Aleksandra Karbowniczek, Department of Neuropathology, Institute of Psychiatry and Neurology, ul. Sobieskiego 9, 02-957 Warszawa, 

Poland, e-mail: aleksandra.karbowniczek@gmail.com

194 Folia Neuropathologica 2012; 50/2



Cerebral amyloid angiopathy manifested as a brain tumour. Clinical and neuropathological characteristics of two cases

drome, fronto-temporal dementia, dementia with Lewy
bodies, spongiform encephalitis and amyloid forma -
tions in advanced age. The least frequent one is amy-
loidoma presented as amorphous material of amyloid,
mimicking a brain tumour in neuroimages. And finally
a form of β-amyloid deposits in meningeal and cortical
vessels defined as cerebral amyloid angiopathy (CAA) was
found [1,13,17,25,31]. It is a common disorder in the brains
of elderly demented and non-demented individuals. 
CAA primarily affects medium and small leptomeningeal
arteries and cortical arterioles, less frequently veins and
capillaries, occasionally subcortical vessels. The incidence
and severity of CAA increase with age [6,7,13], and its
se verity is associated with cerebral haemorrhages, in -
farctions, and white matter lesions [2,21,31].

Three different mechanisms have been proposed
for CAA [26]: derivation of Aβ from blood and cere-
brospinal fluid [35], production of Aβ by smooth mus-
cle cells within vessel walls and/or pericytes [27,33] and
derivation of Aβ from the neuropil in the course of its
perivascular drainage [19,32]. 

Possession of at least one APOE e4 allele (APOE4)
has been shown to be a risk factor for both CAA and AD
[18,30].

There are very few reports of CAA presented as tume-
factive mass lesions mimicking neoplasms. On non-en -
hanced CT scans, the amyloid material appears hyper-
attenuated [3,8,12,28] and shows enhancement after
contrast. On MR images, the appearance is more vari-
able. On T1-weighted images, amyloidomas can be hypo -
intense [5], isointense [3], or hyperintense [15]. Despite
the availability of advanced brain imaging technology,
these conditions are difficult to ascertain without per-
forming neuropathological examination [11].

Material and methods

The postoperative brain tissue material of both our
patients was fixed in 4% paraformaldehyde in 0.1 M
phosphorane-buffer saline and embedded in paraffin.
The specimens were stained with HE, PAS, Congo Red
methods and immunohistochemically using the fol-
lowing antibodies: neurofilaments (NFTs, Novocastra
1:50) and anti Aβ 8-17 (DAKO 1 : 150). The prepared
material was evaluated by light microscopy.

Presentation of cases and results

Patient 1

A 64-year-old woman was admitted to the Neu-
rological Department with a new onset of difficulty in

orientation, cognitive function deficit, memory trou-
b les and behavioural changes. Eighteen months ear-
lier she had one episode with difficulty in reaching her
son’s house. The patient’s mother and her sister had
problems with memory. She had no risk factors for vas-
cular diseases. Laboratory tests revealed only slight lipid
abnormalities. The findings of admission physical
examination were within normal limits, but a higher
function testing revealed mild cognitive impairment
(MCI) with 24 points in MMSE. She was treated with
rivastigmine. MRI exam revealed two pathological mass-
es, sized 38 × 35 mm and 22 × 22 mm, in the right
frontal region, hemorrhagic focus with destructions
inside lesions, slightly intensive with coexisting oede-
ma and shifted median line, about 4 mm, on the oppo-
site side (Figs. 1A, B). A primary brain tumour with haem-
orrhage into or brain abscess was suspected. She was
qualified for surgery and taken to the Department of
Neurosurgery. Craniotomy and tumour resection in the
frontal and temporal regions on the right side was per-
formed. Microscopic examination of the removed tis-
sues revealed the presence of vessel wall thickening in
the meningeal and intracerebral vessels (Figs. 3, 4) and
positive immunohistochemical reactivity of β-amyloid
in the meningeal (Fig. 5) and intracerebral (Figs. 5, 6)
vessels. Severe CAA was found in the frontal lobe and
typical findings characteristic of haemorrhage were
diagnosed (Fig. 3). Amyloid plaques on the haemorrhage
border could be observed (Fig. 6). Finally, the cerebral
amyloid angiopathy was diagnosed. She was discharged
home with a neurological deficit. In December 2009,
she was readmitted to our Neurological Department
due to increasing dementia – problems with memo-
ry, concentration and attention, and disturbances in
visual coordination. MRI scan revealed postoperative
cavum, sized 21 × 39 × 22 mm, in the right frontal lobe,
multiple small ischemic lesions in the left frontal lobe
and in both occipital lobes. MMSE was 20 points. Spe-
cialized genetic testing revealed that she is a het-
erozygous allele carrier with APOE e3/e4 genotype. She
was discharged home. Her third admission (August
2010) to the Neurological Department was due to a sud-
den onset of left hemiparesis. Glasgow Coma Scale
(GCS) was 6 points. A CT scan demonstrated hemor-
rhagic infarct, sized 44 × 15 mm, in the right hemisphere
in the frontal and parietal regions. She was reoperat-
ed. The craniotomy of parietal right region was done
with dissection of the hemorrhagic lesion. After two
days, due to deterioration of consciousness, external
ventricular drainage was performed because of
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Fig. 1. Patient 1. A) MRI T2-Flair axial scan shows pathological mass sized 38 × 35 mm in the right frontal
region, hemorrhagic focus with destructions inside. B) MRI T2-Flair coronal scan shows pathological mass
with coexisting oedema and shifted median line about 4 mm to the opposite side.

A B

Fig. 2. Patient 2. A) MRI axial scan revealed contrast-enhanced mass sized 29 × 44 × 47 mm at the interface
of the left temporal and occipital regions. B) MRI coronal scan of the same mass.

A B

hematoma (67 × 29 mm) with penetration into the ven-
tricular system. Two weeks later she was oriented, with
left hemiplegia, GCS was 14 points, and sent to the Neu-
rological Rehabilitation Department. She was alert but
somnolent, oriented only to her name and surname,
with the presence of central nerve VII paresis, left side
paresis, hemianesthesia, hemianopsia and hemineglect.

She was bedridden and she can sit. MMSE was 10 points.
She was rehabilitated and her neurological status im -
proved. She could stand under the supervision. She was
discharged home using a wheelchair and needed con-
stant care from her family members. Later on she had
two epileptic seizures and carbamazepine was pre-
scribed.

196 Folia Neuropathologica 2012; 50/2



Cerebral amyloid angiopathy manifested as a brain tumour. Clinical and neuropathological characteristics of two cases

Fig. 3. Patient 1. Meningeal and parenchymal
blood vessels variably thickened and surround-
ed by haemorrhage; HE × 200.

Fig. 4. Patient 1. Changes characteristic of CAA
in vascular walls of intracerebral vessels; Congo
red × 200.

Fig. 5. Patient 1. Positive immunohistochemical
reactivity of β-amyloid in the intracerebral and
meningeal vessels; β-amyloid 8-17 × 200.

Fig. 6. Patient 1. Positive immunohistochemical
reactivity of β-amyloid in the parenchymal ves-
sels and amyloid deposits in the form of diffuse
plaques; β-amyloid 8-17 × 200.

Fig. 7. Patient 2. Features of severe CAA in the
walls of meningeal vessels; HE × 200.

Fig. 8. Patient 2. The vessel wall replaced by eosi -
nophilic hyaline material. “Double-barrel” of the
vessel wall; HE × 400.
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Patient 2

A 38-year-old man, with no medical history, was
admitted to our Institution (September 2011) with a new
onset of severe headache, difficulty in orientation and
right hemiparesis. According to the family report, he
also had problems with concentration and short-term
memory. He had no family history of dementia or any
neurological disorder. Laboratory tests were within nor-
mal limits. Neurological examination revealed right
hemiamblyopia, mild sensory aphasia, and positive
Babinsky sign on the right side. Sensory aphasia in -
creased during hospitalization. MRI exam revealed
pathology enhanced by contrast mass, sized 29 × 44 ×
47 mm, at the interface of the left temporal and occip-
ital regions (Figs. 2A, B). Anti-oedematous treatment and
high blood pressure treatment were included. Primary
brain tumour was diagnosed. The patient was quali-
fied for surgery and referred to the Neurosurgery
Department. Craniotomy and resection of tumour in
temporal and occipital regions on the left side were per-
formed. Neuropathological examination of removed tis-
sues revealed a bold outline of the vascular walls in
meningeal and intracerebral vessels (Figs. 7, 8) and the
presence of β-amyloid in vessels and amyloid diffusion
plaques (Figs. 9, 10). Severe cerebral amyloid angiopa-
thy was found in the temporo-occipital region. The
Alzheimer plaques were revealed (Fig. 10). Finally, the
cerebral amyloid angiopathy was diagnosed. Due to
young age of the patient, a staging evaluation was per-
formed, including a CT scan of the chest, abdomen and
pelvis, to investigate systemic findings of amyloidosis.

The results of these tests were negative. He was dis-
charged home without neurological deficit. 

Discussion 

Cerebral amyloid angiopathy denotes diffuse amy-
loid deposition in the brain that may occur with or with-
out granulomatous inflammation and traditionally has
not been thought to present as mass lesions. To our
knowledge, there have been only few published cas-
es of CAA, detailing the MR imaging findings of a tu -
mour-like presentation [10,22-24,29]. A review of the
previous and our cases shows that tumefactive mass
lesions associated with CAA present with signal in ten-
sity increased at T2-weighted imaging and decreas-
ed at T1-weighted imaging without postcontrast
enhancement. The imaging findings made the dis-
tinction between tumefactive CAA and primary brain
tumours like low-grade gliomas difficult. In the liter-
ature, a tumour-like deposition is described as amy-
loidomas or CAA-tumour-like lesions. It should be under-
lined that histopathologically and radiographically,
amyloidoma is a form of amyloid deposition that is dis-
tinct from tumefactive CAA. Whereas CAA refers to dif-
fuse parenchymal deposition of amyloid with a focal
mass-like lesion, amyloidoma is a focal deposition of
amyloid with sparing of the remainder of the parenchy-
ma. On histologic analysis, amyloidoma consists of brain
tissue that is replaced by masses of amorphous eosi -
nophilic material and scattered aggregates of plasma
cells and lymphocytes [9,12,28]. The eosinophilic
material is deposited in the majority of vessel walls as

Fig. 9. Patient 2. Positive immunohistochemical
reactivity of β-amyloid in the meningeal ves-
sels; Aβ × 200.

Fig. 10. Patient 2. Positive immunohistochemi-
cal reactivity of β-amyloid in the intracerebral
vessels and amyloid deposits in the form of dif-
fuse plaques; Aβ × 400.
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well. Amyloidomas invariably show postcontrast en -
hancement, whereas tumefactive CAA usually does not
exhibit contrast enhancement. MRI spectroscopy is
a new tool in the diagnosis of CAA presenting as a brain
tumour [11,20]. However, it was not performed in our
patients.

In computed tomography and magnetic reso-
nance imaging, a tumour-like deposition may be vis-
ible as amyloidoma composed of eosinophilic mass-
es, Congo red and β-amyloid positive sections of
abnormal vessels with dilated walls with amyloid and
off vessels elements of blood called CAA. In the dif-
ferential diagnosis, metastasis was also taken into
account. Microscopic findings were typical of severe
CAA and the absence of amorphous, eosinophilic mate-
rial, lymphocytic and/or plasmatic cells infiltrations
allowed for differential diagnosis. In both of our
patients the final diagnosis was based on typical his-
tological changes associated with progressive intel-
lectual decline. CAA is known to be a risk factor for
many recurrent intracerebral haemorrhages, as well as
of ischemic necrosis, which led to the deterioration 
of the status and dementia in our male patient. In the
female patient we were able to differentiate this case
between CAA in vascular dementia and AD or mixed
dementia. Vascular dementia can be indicated by the
sudden onset of disease, second recurrence of symp-
toms one and a half years later and memory distur-
bance fluctuating over time. AD can be indicated by
the fact that in anamnesis she had memory problems,
progressing disease, neuropathological microscope
exam and finally the diagnosed polymorphism of APOE.
Chalmers et al. [4] reported that APOE4 frequency in
AD patients is strongly related to the severity of CAA,
but not to parenchymal Aβ, and concluded that
APOE4 favours vascular over parenchymal accumula-
tion of Aβ in AD, whereas Armstrong (2011) observed
a weak correlation between APOE4 and parenchymal
Aβ load (plaque score) [1,4]. Their findings do not sup-
port the data suggesting CAA to be an independent
risk factor for cognitive decline, as it was significant-
ly influenced by coexisting AD pathology [34]. In the
young male patient, symptoms of dementia were not
observed and the laboratory tests for APOE polymor-
phism was not performed. Due to the presence of amy-
loid plaques in neuropathological examination we can-
not exclude the development of AD in both our
patients.

Standard treatment of tumefactive CAA involves
steroids and immunosuppressants. A few previous stud-

ies showed successful steroid therapy, while others
showed successful treatment with immunosuppres-
sants. Autopsy evidence suggests that immunosup-
pressive treatment decreases the amyloid burden
[10,16,22]. In the presented patients, neurosurgery was
performed as a first-line treatment because of the sus-
pected primary brain tumour.

Conclusions

Cerebral amyloid angiopathy manifested as a brain
tumour is a rare condition with many difficulties
encountered in the diagnostic process. CAA should be
suspected in patients with a history of memory dys-
function, neurological deterioration, different multiple
changes, such as hemorrhagic infarcts and ischemic
cerebral lesions, observed in CT and MRI scans. The
imaging findings make a distinction between tume-
factive CAA and brain tumours difficult. A differential
diagnosis of CAA and amyloidoma plays a significant
role in neuropathological examinations. Little is known
about long-term effects in such patients as there are
only few published reports with data going beyond five
years [9]. 
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