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Abstract
Introduction: Cerebral amyloid angiopathy (CAA) is a common 
cause of lobar intracerebral haemorrhage. Sporadic CAA is far 
more common than hereditary CAA (h-CAA). Familial CAA has 
not yet been described from India. Case Report: Two elderly 
Indian women (a mother and daughter) presented 7 years 
apart with features of CAA. The mother had presented with fea-
tures of CAA-related inflammation that responded to steroids, 
whereas the daughter presented with features of CAA-related 
intracerebral haemorrhage. Clinical exome testing did not re-
veal any known genetic variants associated with h-CAA. Dis-
cussion: Although clinical exome testing was inconclusive, the 
presentation of CAA in two generations (mother and daughter) 
in their 8th and 7th decades, respectively, raises the possibility 
of a familial CAA rather than a sporadic CAA in this Indian fam-
ily. Genome-wide association studies are necessary to reveal if 
an Indian variant of familial CAA exists. We compare and con-
trast our familial CAA with the described h-CAA variants in the 
literature. © 2022 The Author(s)  

Published by S. Karger AG, Basel

Introduction

Cerebral amyloid angiopathy (CAA) is a common 
cause of lobar intracerebral haemorrhage (ICH). The 
pathological deposition of amyloid fibrils in the media 
and adventitia of small- to medium-sized cortical and 
leptomeningeal arteries causes a small-vessel vasculopa-
thy. Fusiform enlargement and disruption of the lobar 
arterioles by amyloid causes lobar ICH [1]. Other MRI 
findings include cortical micro-haemorrhages, focal con-
vexity subarachnoid haemorrhage, and cortical superfi-
cial siderosis. Amyloid deposits also lead to progressive 
arteriolar luminal obliteration and microvascular occlu-
sion producing ischaemic CAA lesions, including small 
cortical infarcts, diffuse white matter ischaemia, and leu-
koencephalopathy. Infrequently, vascular inflammation 
directed against the amyloid in CAA results in acute or 
subacute encephalopathy. This CAA-associated inflam-
mation/angiitis-related encephalopathy presents with 
subacute cognitive decline, seizures, and headache and 
maybe is steroid-responsive.

CAA-associated inflammation is of 2 types: amyloid 
beta protein (Aβ)-related angiitis (angio-destructive in-
flammation) or CAA-related inflammation (CAA-RI or 
perivascular inflammation) and are distinguishable by bi-
opsy findings. Criteria for the diagnosis of CAA-RI in-
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clude the acute or subacute onset of symptoms; age ≥40 
years; one or more of the following symptoms: headache, 
mental or behavioural change, focal neurological signs, or 
seizures; MRI showing patchy or confluent T2 signal; ev-
idence of CAA by gradient-echo MRI sequences or previ-
ous lobar haemorrhage; and no neoplastic or infectious 
explanation for these findings.

Sporadic CAA is far more common than hereditary 
CAA (h-CAA). h-CAA presents with dementia, lobar 
haemorrhage, or leukoencephalopathy and often starts in 
mid-adulthood. The different variants of h-CAA are 
named according to the regions where they are first diag-
nosed and are sub-characterized by their genetic abnor-
malities. The common h-CAAs are the Dutch, Flemish, 
Italian, and Icelandic CAA as well as the familial British 
dementia and familial Danish dementia (Table  1). The 
study described two women (mother and daughter) who 
developed late-onset CAA (7th and 8th decades). Al-
though clinical exome testing was inconclusive, the pre-
sentation in two successive generations was suggestive of 
a familial CAA.

Case Reports

Case 1
A 67-year-old woman presented with an acute confusional 

state, 5 weeks after a left hemiparesis. CT of the brain had shown 
a right frontal lobar haemorrhage, and she improved spontane-
ously. She was started on carbamazepine for possible left sensory 
seizures and became excessively drowsy with incoherent speech. 
She was admitted, and carbamazepine was discontinued. MRI of 

the brain showed multiple lobar microhaemorrhages and a focus 
of hemosiderin-lined gliotic area at the location of the old ICH 
(Fig. 1). A diagnosis of CAA with “amyloid spells” was made. She 
recovered in 5 days. Neuropsychological evaluation after 3 weeks 
showed mild cognitive dysfunction (MMSE 24/30 and Adden-
brooke cognitive exam score of 85/100). Her mother had previ-
ously been examined by me 7 years earlier. Her clinical details were 
also retrieved. There was no other family history of ICH or demen-
tia.

Case 2
Her mother had been admitted 7 years earlier at the age of 77 

years with an encephalopathy, right hemiparesis, and aphasia 
that had evolved over a week. On examination, she was con-
scious, aphasic, and had grade 0/5 MRC power on the right side. 
MRI FLAIR, GRE, and T1 post-contrast sequences had shown 
multiple non-enhancing bilateral cerebral white matter lesions 
with central micro-haemorrhages (Fig. 2). A provisional diagno-
sis of CAA or multiple metastases had been made at that time. 
CT of the thorax and abdomen were normal, and she was treat-
ed with IV methylprednisolone 1 g/day for 5 days. They had re-
fused a brain biopsy at that time. She made a gradual recovery 
and became ambulant over 2 months. She had no further neu-
rological events and was still living alone and independently 
without any cognitive impairment at the age of 84 years (MMSE 
27/30 and ACE 86/100) at the time of this report. A review of her 
MRI images retrospectively, suggested the diagnosis of CAA-RI 
due to the extensive areas of vasogenic oedema involving the 
subcortical white matter, large areas of lobar white matter oe-
dema, foci of cortical/subcortical microbleeds, overlying lepto-
meningeal enhancement, and subcortical contrast enhancement 
[2].

Clinical exome testing in both cases suggested variants of un-
known significance (VUS) for APOA4 and NOTCH3 genes (which 
are found in CADASIL). However, after discussion with a geneti-
cist and comparison with diseases databases (dbSNP, ClinVar, 
OMIM, and HGMD), these VUS were deemed insignificant.

Fig. 1. GRE axial MRI images of the daughter (case 1). a, b Multiple scattered cortical microhaemorrhages (blue 
arrows). c Hemosiderin-lined old ICH (orange arrow).
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Discussion

This case report presented two South Indian women 
(mother and daughter) who presented with features of 
CAA and CAA-RI in their 7th and 8th decades respec-
tively. The patient’s mother fulfilled the clinical-radiolog-
ical diagnostic criteria for CAA-RI [3]. The apolipopro-
tein A genotype, especially ApoA1, is rarely associated 
with CAA [4]. However, APOA2, APOE, or APOA4 have 
not yet been associated with CAA, although their protein 
products are amyloidogenic and detectable within amy-
loid deposits. Similarly, cerebral autosomal dominant ar-
teriopathy with subcortical infarcts and leukoencepha-
lopathy (CADASIL) and CAA are distinct cerebrovascu-
lar angiopathies with different clinical presentations. 
Nevertheless, they exhibit a considerable overlap in pro-
tein accumulation profiles and potentially a common 
mechanism of small vessel vasculopathy [5]. Patients with 
CADASIL are more likely to have cerebral microbleeds 
(31–69%), and up to 25% of symptomatic patients with 

CADASIL have intracerebral haemorrhages. However, 
large lobar haemorrhages are rare in CADASIL [6].

CAA-RI is also not a feature of CADASIL as it is due 
to a different pathological process than CAA (deposition 
of non-amyloidogenic granular osmiophilic materials in 
the media of small arteries and arterioles rather than am-
yloid deposits).

h-CAA is rare compared to sporadic CAA and is char-
acterized by an earlier age of onset and a more severe 
course of illness. h-CAA are often autosomal dominant 
in inheritance and manifest with ischaemic or haemor-
rhagic cerebrovascular manifestations. Broadly, they can 
be divided into Aβ (Aβ-CAA) and non-Aβ (non-Aβ-
CAA) forms. The Aβ forms which are derived from de-
fects in the processing of the β-amyloid precursor protein 
often present with lobar haemorrhage. Non-Aβ forms 
usually present with dementia or leukoencephalopathy 
and rarely develop ICH [7]. The Icelandic non-Aβ is an 
exception with its predilection to produce lobar ICH in 
very young individuals.

Fig. 2. Axial MRI sequences: FLAIR (a), GRE (b), T2 WI (c), and post-contrast T1-weighted images (d), showing 
bilateral extensive subcortical white matter oedema with cortical microhaemorrhages (b) and left parietal con-
trast enhancement (d).
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Conclusions

Two generations of an Indian family presented with a 
haemorrhagic CAA. Although genetic testing was incon-
clusive, the presentation of CAA in two successive genera-
tions, suggested a familial aetiology. The lack of dementia 
and the presence of CAA-RI (in the mother) differentiated 
our cases from the Caucasian variants of h-CAA.

Although CAA-RI has not been described in h-CAA, 
the occurrence of CAA-ICH in two generations makes 
familial CAA more likely than sporadic CAA or CADA-
SIL. In view of the lobar haemorrhage in our patients, we 
speculate that they might harbour an Aβ-CAA. However, 
only genome-wide association studies may be able to 
identify the genes responsible for our type of familial 
CAA in India. Our study was limited by the inability to 
obtain brain biopsy samples for further analysis. How-
ever, recognition of the existence of an  Indian variant 
of familial CAA will spur genetic studies to characterize 
the genes responsible.
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