
The criteria are divided into four tiers and are as 1-2.

• definite cerebral amyloid angiopathy :
◦ full post-mortem examination reveals lobar, cortical, or cortical / sub-cortical hemorrhage and pathological 

evidence of severe cerebral amyloid angiopathy.
• probable cerebral amyloid angiopathy with supporting pathological evidence :

◦ clinical data and pathological tissue (evacuated hematoma or cortical biopsy specimen) demonstrate a 
hemorrhage as mendtioed above  and some degree of vascular amyloid deposition.

◦ doesn't have to be post-mortem
• probable cerebral amyloid angiopathy :

◦ pathological confirmation not required
◦ patient older than 55 years
◦ appropriate clinical history 
◦ MRI findings demonstrate multiple hemorrhages of varying sizes / ages with no other explanation 

• possible cerebral amyloid angiopathy : 
◦ patient older than 55 years
◦ appropriate clinical history 
◦ MRI findings reveal a single lobar, cortical, or cortical / sub-cortical hemorrhage without another cause, multiple 

hemorrhages with a possible but not a definite cause, or some hemorrhage in an atypical location.

Boston criteria for cerebral amyloid angiopathy



脳アミロイドアンギオパチー
Cerebral Amyloid Angiopathy, CAA



アミロイドとは...
「 細胞外(内)タンパク質でβシート構造が沈着したもの」

アルツハイマー型認知症では効率にCAAが認められる

全身性アミロイドーシスとは関連なし
高血圧や脂質異常症とは関連なし

CAA-associated vasculopathyの病理所見
　血管壁の重複化（double-barrel lumen）
　内膜の閉塞性変化・ヒアリン化
　微小動脈瘤様の拡張
　フィブリノイド壊死（脳出血と関連）



プリオン蛋白（PrP関連アミロイド）

アミロイドβ蛋白

シスタチンC

トランスサイレチン

ゲルゾリン

ABri/ADan

アミロイドの種類



脳アミロイドアンギオパチーが関連する脳血管障害

①脳葉型の大脳出血（特に前頭葉）

②くも膜下出血

③小脳出血

④白質脳症

⑤皮質小梗塞

⑥視床出血



アミロイド沈着は後頭葉に多い

tion. Nonenhanced head CT is the preferred im-
aging modality for initial work-up as it provides
crucial information regarding the characteristics
of the ICH, including size, location, shape, and
extension to the extraaxial spaces (Fig 2).

If an ICH is present in a cortical-subcortical
location suspicious for CAA, the patient should
undergo additional evaluation with MR imaging
including a gradient-echo (GRE) sequence. GRE
is currently the most sensitive MR imaging se-
quence for detection of the chronic cortical-sub-
cortical microhemorrhage. Local magnetic field
inhomogeneity related to the presence of hemo-
siderin causes a marked loss of signal at T2*-
weighted GRE imaging (Fig 3). These chronic
microhemorrhages can be associated with acute
CAA-related ICH, and detection of these chronic
microhemorrhages with GRE imaging increases
the probability for CAA.

A patient presenting with dementia is usually
evaluated initially with brain MR imaging, as the
clinical presentation is often nonspecific and the
causes of dementia are numerous. It is critical to
maintain a high index of suspicion for CAA, espe-
cially in the elderly, and to ensure a thorough
evaluation by including a GRE sequence in all
patients who are 70 years old or older (14).

In general, angiography does not play a role in
the evaluation of CAA.

Intracranial Hemorrhage
Often the acute presenting finding in CAA-re-
lated cerebrovascular disease, CAA-related ICH
represents only 2% of all ICH but is an important
cause of hemorrhage in normotensive elderly pa-
tients without trauma (1), representing 38%–74%

Figure 3. Sensitivity of GRE imaging for hemosiderin in an 80-year-old man with dementia that has pro-
gressed over the past 4 years. (a) Axial GRE MR image shows multiple foci of signal loss in cortical-subcortical
locations. In a patient with a diagnosis of probable CAA, these foci are consistent with chronic microhemor-
rhages. (b) Axial T2-weighted fast spin-echo MR image does not show the foci of chronic microhemorrhage.
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アミロイドは髄膜と皮質の血管にみられる



アミロイドは中膜と外膜に沈着する

dementia, with which CAA is frequently associ-
ated. Forty percent of CAA patients with demen-
tia show changes of Alzheimer disease at autopsy.
Conversely, up to 90% of patients with Alzheimer
disease have changes of CAA at autopsy (1). How-
ever, dementia may be present in patients with
CAA in the absence of pathologic changes of Alz-
heimer disease and may in those cases be related
to small vessel ischemic changes (1,5). Alterna-
tively, CAA has been seen in patients with sub-
acute cognitive decline that progresses rapidly
over the course of a few weeks. These patients
may present with confusion and disorientation,
without the focal neurologic deficits that may be
seen in patients with a cerebral infarct or CAA-
related acute ICH (8–11).

Diagnostic Consider-
ations: The Boston Criteria

The clinical differentiation of CAA-related versus
non–CAA-related symptomatology may be very
difficult and unreliable, as there is significant

overlap in diseases that result in acute neurologic
deficits, TIA-like symptoms, and dementia.

The Boston criteria were developed in the mid-
1990s as a tool to both improve and standardize
the diagnosis of CAA (7,12). The criteria specify
four diagnostic categories: definite CAA, prob-
able CAA with supporting pathologic evidence,
probable CAA, and possible CAA, depending on
a combination of clinical, imaging, and histologic
data. A “definite” diagnosis of CAA is made with
a full postmortem examination providing confir-
mation of lobar, cortical, or corticosubcortical
ICH and severe CAA. Rarely, a biopsy may be
performed at the time of hematoma evacuation or
to exclude other causes of ICH. This pathologic
tissue may reveal CAA, which with the appropri-
ate clinical data, leads to a diagnosis of CAA as
“probable with supporting pathologic evidence.”
CAA is considered “probable” if there is an

Figure 1. Histologic appearance of !-amyloid deposition in cerebral cortical vessels. (a) Photomicrograph
(original magnification, "100; Congo red stain) shows highlighted !-amyloid deposits along the vessel walls.
(b) Photomicrograph (original magnification, "100; Congo red stain) obtained with polarized light shows the
classic yellow-green birefringence of the !-amyloid deposits.
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