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Focal cerebral B-amyloid angiopathy

A distinct clinicopathologic presentation
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Practical
Implications

Focal B-amyloid angiopathy
manifesting as mass lesions
should be included in the
differential diagnosis of
symptomatic, enlarging, variably
contrast-enhancing lesions, and
can occur independently from
coexistent classical or
inflammatory cerebral amyloid
angiopathy, amyloidoma,
Alzheimer disease, or other

distributed amyloid pathology.j
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e report on a 70-year-old right-handed woman who presented with an 11-year

history of a gradually progressive motor and cognitive-behavioral syndrome

caused by focal cerebral B-amyloid angiopathy manifesting as discrete mass

lesions. At age 59, she developed left leg clumsiness and cramping, evolving
within a year into leg stiffness. Similar symptoms gradually affected her left arm. At age 65,
she noted progressive word-finding difficulties, anxiety, mental rigidity, and compulsive traits.
By age 68, she had difficulties with processing speed, planning, and navigation. Her history
was notable for mild hypertension, hyperlipidemia, hypothyroidism, sleep apnea, bilateral
carpal tunnel syndrome, and uterine fibroids; her mother had late-onset parkinsonism. She
never smoked or used illicit drugs.

On examination at age 67, the patient had left sensory drift, graphanesthesia, limb kinetic
apraxia, bradykinesia, mild weakness, hypertonia, and hyperreflexia, affecting the leg more than
the arm. On gait examination, she had decreased left arm swing with dystonic posturing and
left leg circumduction. On cognitive testing, she was slow, made occasional inattentive self-
corrected errors, and had mildly low lexical and moderately low semantic fluency, whereas
global Mini-Mental State Examination and Montreal Cognitive Assessment cognitive screening
tests were normal (30/30).

Brain MRI revealed juxtaventricular frontoparietal and anterior temporal white matter
mass-like fluid-attenuated inversion recovery hyperintensities, with concordant restricted diffu-
sion, and variable enhancement on longitudinal T1 postgadolinium sequences (figure 1).
Postcontrast cervical spine MRI did not reveal meningeal or cord abnormalities. CT angiog-
raphy revealed only mild large vessel disease without major stenosis. CSF analysis at age 64 at
an outside institution revealed elevated protein (61 mg/dL) and CSF oligoclonal bands
(corresponding serum sample not sent) and normal glucose (51 mg/dL). The patient was
diagnosed with multiple sclerosis and treated with SQ interferon-f3-1a without benefit.

At age 67, the patient sought evaluation at our institution. Biopsy of the right frontoparietal
mass-like lesion revealed non-inflammatory B-amyloid angiopathy restricted to the vessels
(figure 2). Amyloid ["*F]florbetapir PET (figure 1) was not supportive of Alzheimer disease
(AD) or classical cerebral amyloid angiopathy (CAA)," and instead revealed decreased tracer
retention in the frontoparietal lesion compared to the surrounding white matter, which
normally shows nonspecific tracer binding. Repeat CSF testing revealed protein of 67 mg/
dL, and normal leukocytes, erythrocytes, glucose, immunoglobulin G index (0.6), and oli-
goclonal bands that were also present in serum. CSF 3-amyloid 42 (786.15 pg/mL), total-tau
(208.35 pg/mL), and phospho-tau levels (42.1 pg/mL) (Athena Diagnostics) were normal,
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[ Figure1  MRI and molecular amyloid PET ]

MRI acquisitions obtained at age 68 years reveal 2 focal contrast-enhancing lesions in the right frontoparietal and
temporal white matter and amyloid PET acquisition obtained at age 70 reveals decreased tracer uptake in the right
frontoparietal lesion. Arrows point to lesions. (A) Susceptibility-weighted angiography sequence indicative of faint lin-
ear susceptibility artifact of the frontoparietal lesion, likely reflective of prominent vascularity, without features of
microhemorrhages. (B) Fluid-attenuated inversion recovery sequence reveals hyperintense signal around the center
of the lesion, possibly reflective of a combination of edema and white matter damage. (C) T1 with contrast sequence
indicates blood-brain barrier disruption at the lesion center. (D) Susceptibility-weighted angiography sequence
reveals confluent punctate susceptibility artifacts within the right temporal lesion. There were no distributed
susceptibility artifacts other than the focal changes noted in the right anterior temporal lesion at age 68, which
were absent at age 67. (E) Contrast enhancement of the right temporal lesion on T1 with contrast. (F) Amyloid [*8F]
florbetapir PET image reveals lack of cortical tracer uptake, making Alzheimer disease unlikely, and decreased
tracer uptake at the lesion center, supportive of white matter breakdown, decreased perfusion, or lack of tracer
sensitivity to specific amyloid pathology. There was no abnormal tracer uptake in the temporal lobe lesion. The
temporal lesion remained stable, whereas the frontoparietal increased from 7 to 19 mm between ages 59 and 63,
stabilizing thereafter. There was mild atrophy of the dorsolateral frontoparietal and medial temporal lobes, right
worse than left (slices not shown).

making coexistent AD pathology unlikely. Whole-body FDG-PET was normal. Autoim-
mune, infectious, and malignancy testing was unrevealing, including HIV, venereal disease
research laboratory test, serum protein electrophoresis, urine protein electrophoresis, and
kappa and lambda light chains. Interferon-f-1a was discontinued and treatment focused
on vascular risk factor modification. The patient remained stable until she had a perforating
branch right pontine stroke at age 70, which transiently aggravated her left pyramidal
symptoms.

The patient exhibited a clinicopathologic variant of cerebral 3-amyloid angiopathy mani-
festing as a mass-like lesion, a presentation we call focal cerebral B-amyloid angiopathy (faf3
angiopathy). This phenotype is distinct from classical CAA, which is characterized by dis-
tributed small vessel disease, especially of the occipital lobes, and in which nearly half of
patients display microhemorrhages and 60% superficial siderosis.” Fa3 angiopathy is also
distinct from amyloidomas, which exhibit diffuse parenchymal deposition of amyloid,
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[ Figure 2 Neuropathology from brain biopsy pathologic staining ]
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Section staining from needle biopsy of the right frontoparietal lesion. (A) Hematoxylin & eosin stain suggests peri-
vascular damage (arrows) without evidence of a primary inflammatory process. (B) Congo red stain reveals abnor-
mal protein deposition in the vessel wall and presence of a false lumen around the tunica intima (arrows). (C)
Trichrome stain further supports vascular and perivascular damaged tissue (black arrows) but without direct dam-
age to the background white matter tissue (white arrow). (D) Immunohistochemical stain for g-amyloid clarifies
presence of pathologic protein accumulation (arrows). Our staining B-amyloid antibody (4G8, 1:2,000, Covance, NJ)
is not able to distinguish between AB-40 and Ap-42, though the former is suspected to be the culprit, given normal
CSF Ap-42.

whereas amyloid in faf angiopathy is restricted to blood vessels.” Also, faf3 angiopathy lesions
tend to affect the deeper white matter, in contrast to classical CAA, which usually affects
cortical or juxtacortical structures.* The neuropathology and imaging in our case was not
supportive of inflammatory CAA (CAA-i), a rapidly progressive form of CAA with micro-
hemorrhages in an inflamed and edematous area.” Normal CSF AD biomarkers and amyloid
PET make AD copathology unlikely. While amyloid PET has been reported to have high
sensitivity for classical CAA and typically reveals elevated cortical tracer uptake,’ its utility
appears to be limited in faf angiopathy, considering it was negative in our case. Finally,
although available testing cannot firmly rule out coexisting tau or TDP-43 pathology, symp-
toms and atrophy usually progress faster in these conditions, whereas faf3 lesions could explain
the lateralizing atrophy through involvement of projection fibers and neuroglia.

There are only a handful of case reports of faf angiopathy, usually misdiagnosed as
gliomas or lymphomas prior to biopsy, and occasionally presenting with inflammation
and edema that responds to steroids.>*® Some of these reports classify this entity as a variant
of CAA, CAA-i, or amyloidoma. These reports include both sexes and ages ranging from
the mid-30s to the late 80s. Symptoms vary according to size and location of lesions, and
presence or absence of edema and inflammation, reflective of dynamic pathologic features.
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Characteristic MRI findings are (1) a mass-like lesion, usually unifocal, which is hypoin-
tense on T'1 and variably hyperintense on T2 sequences; (2) presenting in any lobe; (3) with
slow, if any, growth; and (4) with variable contrast enhancement, a finding not observed in
classical CAA. The above can make radiologic distinction from glioma difficult. There is no
evidence in the literature that such cases progress to classical CAA, although follow-up is
limited and the sample size small. It is also unclear if systemic copathologies that occasion-
ally relate to systemic amyloid deposition are more frequent in faf3 angiopathy, as in our
patient’s carpal tunnel syndrome and uterine tumors. Other than corticosteroid and im-
munosuppressant treatment in inflammatory cases, treatment follows clinical judgment. In
addition to vascular risk factor modification, it may be advisable to avoid antiplatelet
therapy, especially in cases with evidence of microhemorrhages.” The potential benefit
and safety of anti-amyloid antibody therapies is unknown, but there is a theoretical con-
cern about risk for blood—brain barrier breakdown.'®

Fap angiopathy should be included in the differential diagnosis of symptomatic, enlarging,
variably contrast-enhancing lesions and is phenotypically distinct from classical CAA, CAA-i,
amyloidoma, AD, or other distributed amyloid pathology.
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