RapioLoGy CASE REPORTS 18 (2023) 2362-2365

Available online at www.sciencedirect.com

ScienceDirect RADIOLOGY

CASE
REPORTS

journal homepage: www.elsevier.com/locate/radcr

Case Report

Cerebral amyloid angiopathy related inflammation:
An under recognized but treatable complication of
cerebral amyloid angiopathy

Alexander Berry-Noronha, MBBS®*, Luke Bonavia, MBBS*, Tia Smith, MBBS®,
Ramesh Sahathevan, PhD*"

aGrampians Health Ballarat, Ballarat, Victoria, Australia
® Department of Medicine, University of Deakin, Geelong, Victoria, Australia

ARTICLE INFO ABSTRACT

Article history: Cerebral amyloid angiopathy-related inflammation (CAA-ri) is a subset of cerebral amyloid
Received 20 March 2023 angiopathy (CAA) causing a reversible encephalopathy characterized by seizures and focal
Revised 31 March 2023 neurological deficit. Previously, biopsy was required to make this diagnosis, distinct radio-
Accepted 5 April 2023 logical features have allowed development for clinicoradiological criteria to assist in diagno-

sis. CAA-ri is an important condition to recognize as patients respond to high dose corticos-
teroids with significant resolution of symptoms. A 79-year-old woman presents with new

Keywords: onset seizures and delirium with prior history of mild cognitive impairment. An initial com-
CAA-1i puted tomography (CT) brain demonstrated vasogenic oedema in the right temporal lobe,
ApoE and magnetic resonance imaging (MRI) showed bilateral subcortical white matter change
DeliriumIntroduction and multiple microhemorrhages. The MRI findings were suggestive of cerebral amyloid an-

giopathy. Cerebrospinal fluid analysis demonstrated raised protein and oligoclonal bands.
A thorough septic and autoimmune screen demonstrated no abnormality. Following a mul-
tidisciplinary discussion, a diagnosis of CAA-ri was made. She was commenced on dexam-
ethasone and her delirium improved. CAA-ri is an important diagnostic consideration in
an elderly patient who presents with new seizures. Clinicoradiological criteria are useful
diagnostic tools and may avoid the need for invasive histopathological diagnosis.
Crown Copyright © 2023 Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

bral arteries leading to micro and macrohemorrhages, and
eventually dementia. Cerebral amyloid angiopathy-related in-
flammation (CAA-ri) is an increasingly recognized subset of
Cerebral amyloid angiopathy (CAA) is a disorder of the elderly CAA, described as a reversible encephalopathy with imaging
in which amyloid peptides are deposited in the walls of cere- features of inflammation and oedema.
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CAA-1i is an important diagnostic consideration in an el-
derly patient who presents with new seizures. Other common
symptoms include delirium, headaches and other focal neu-
rological deficits. Reported incidence is approximately 0.13
in 100,000 but the condition is likely to be underdiagnosed
and the true incidence is probably higher. Clinicoradiologi-
cal criteria are useful diagnostic tools, avoiding the need for
histopathological examination. CAA-ri is an important condi-
tion to recognize as patients respond to high dose corticos-
teroids with significant resolution of symptoms.

Case presentation

A 79-year-old woman presented with delirium which devel-
oped over several days. She had a 3-year history of mild cog-
nitive impairment, and lived at home with her husband and
daughter prior to her hospital admission. Her medical history
was also significant for major depressive disorder, which had
required multiple antipsychotics and electroconvulsive ther-
apy, osteoporosis and a colorectal carcinoma with hemicolec-
tomy.

There was no history of febrile illness or symptoms to sug-
gest an infection. There was no evidence of urinary retention
or constipation. She did not complain of chronic pain and her
medications had not been recently changed. We could not
elicit a history of headache or focal neurological deficit. She
had been found confused and drowsy by her family at home,
and was admitted for investigation for investigation of delir-
ium. Initial CT Brain showed no evidence of an acute ischemic
or hemorrhagic event.

During her admission she was observed to have three gen-
eralized tonic clonic seizures.

Clinical findings

On physical examination, she was obtunded, with a Glas-
gow Coma Scale (GCS) score of E4V2M6. Her blood pressure
was 173/101 mm Hg and she was afebrile. Tone and power
of her limbs were normal, with brisk deep tendon reflexes.
She had no cranial nerve abnormality or cerebellar dysfunc-
tion. Her neck was supple on examination with no evidence
of meningeal irritation.

Diagnostic assessment

Blood counts showed normal hemoglobin and a white cell
count of 12 x 109/dL with neutrophilia, and C-reactive pro-
tein of 4 mg/L. Serum electrolytes, calcium, liver function, thy-
roid function, B12 and folate were normal. Flow cytometry,
ANCA, antineuronal, anti-VGK and GKC antibodies were neg-
ative. Lumbar puncture demonstrated increased protein 0.97
g/L with no white cells in the cerebrospinal fluid (CSF). CSF
cytology was negative. PCR for VZV and HSV was similarly
negative. Further CSF analysis for protein 14-3-3, anti-VGKC,
treponema pallidum, JC virus and anti-NMDA-R was negative.
EEG showed theta-slowing without evidence of nonconvulsive
status epilepticus.

Fig. 1 - FLAIR demonstrating subcortical white matter
hyperintensity to right frontal (A) and temporo-parietal (B)
and left parietal regions (C), with vasogenic oedema and
sulcal effacement.

Magnetic resonance imaging (MRI) of the brain demon-
strated subcortical white matter hyperintensity in the right
frontal (A) and temporo-parietal (B) and left parietal regions
(C), with vasogenic oedema and sulcal effacement on FLAIR
(Fig. 1). There were corresponding cerebral microbleeds at the
corticomedullary junction on SWI (Fig. 2).

The important differential diagnoses are infective causes,
autoimmune causes and malignancy. Infective causes were
ruled out based on negative CSF and cultures, and negative
auto-antibodies and cytology. The imaging features were not
suggestive of malignancy.

Following neuroradiology review, a diagnosis of CAA-ri was
made. The diagnosis was based on the clinical presentation
and characteristic imaging findings of inflammation and CAA
shown in the accompanying figures, and supported by clini-
coradiologic diagnostic criteria [1].

Therapeutic intervention

Acyclovir and antibiotics were commenced to treat a sus-
pected infection, based on the clinical presentation. These
were ceased following the lumbar puncture results. Dexam-
ethasone was commenced on admission at 4 mg 3 times per
day for 2 weeks and weaned. Sodium valproate was continued.
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Fig. 2 - SWI demonstrating cerebral microbleeds at the
corticomedullary junction (D).

Follow-up and outcomes

Prior to commencing dexamethasone the patient had been
confused, agitated and disorientated, requiring constant su-
pervision, redirection and assistance. After commencement
of dexamethasone there was progressive improvement in
cognitive state, with the patient becoming alert, interactive,
able to follow simple commands and was less agitated. After
2 weeks of dexamethasone there had been good clinical im-
provement and she was discharged to inpatient rehabilitation
with a plan to slowly wean the dexamethasone and repeat an
MRI. During her inpatient rehabilitation stay she had some
ongoing improvement in her delirium. She had no further
seizures and was ultimately discharge to an aged care facility.
The patient was transferred to an in-patient rehabilitation
unit with significant cognitive improvement at follow-up.

Discussion

CAA is a well described entity characterized by amyloid beta
(AB) deposition in small and medium-sized blood vessels of
the cerebral cortex, leading to lobar micro/macro hemorrhage,
and transient or permanent focal neurological episodes [2].
CAA-1i is a rare subtype of CAA, with an estimated inci-
dence of 0.13 per 100,000 [3]. The condition is likely under
recognized and may, as a result, be more common [4]|. The
mean age of onset is in the seventh decade of life, at least
a decade earlier than CAA. APOE4 homozygosity has been
identified as a risk factor, and was identified in 76.9% of cases
in 1 case series [4]. The predisposition is attributed to the

proinflammatory response to increased AB deposition that
this genotype predisposes to [4]. CAA-ri may present with
subacute cognitive decline, seen in 48% of cases, seizures
(33%) or headaches (33%) or transient behavioral disturbance
(27%), and less frequently with focal neurologic deficit [5].

Lumbar puncture typically shows increased CSF protein
(80%) and pleocytosis (44%) with an absence of oligoclonal
bands generally [5]. CSF amyloid beta antibodies are raised
during acute attacks and progressively decrease with treat-
ment [6-8]. This supports the hypothesis of an inflammatory
role of AB deposition, predisposed by APOE4 genotype. This
hypothesis is further supported by similar imaging findings in
cases of aseptic meningoencephalitis observed following ex-
perimental vaccination to Ag and A8 monoclonal antibodies
[9,10]. There are no confirmatory blood investigations in CAA-
1i but there is a role of blood investigations in ruling out dif-
ferential diagnoses.

Imaging studies are sufficient to make a diagnosis of CAA-
1i as part of clinicoradiological criteria, which have been val-
idated with high sensitivity and excellent specificity [11,12].
MRI demonstrates patchy or confluent T2 weighted white
matter hyperintensity in a generally asymmetric pattern
[1]. Striking radiological features of vasogenic edema in the
frontal and temporal lobes, involving the subcortical white
matter, have also been described. They are often multifocal
and involve both hemispheres in 30% of patients. Cortical in-
volvement can occur and accounts for seizures in these pa-
tients. While typical features of CAA, based on the Boston cri-
teria, are commonly identified, there is a higher incidence of
cerebral microbleeds and altered distribution in patients with
CAA-1i [13]. There may be gadolinium enhancement of either
parenchyma or leptomeninges, more commonly in amyloid-
beta related angiitis. Isolated leptomeningeal enhancement
has been occasionally identified in cases that do not fulfil clin-
icoradiologic criteria [11]. Amyloid positron emitted topogra-
phy (PET) may further aid in clarifying the diagnosis in these
cases [14].

Diagnosis of CAA-ri has traditionally relied on pathological
confirmation, though this is invasive and may increase mor-
bidity. Histopathology is characterized by amyloid deposition,
inflammatory infiltration by lymphocytes, eosinophils and
multinucleated giant cells, with pathologic features of both
CAA and vasculitis [1]. Two pathological subtypes have been
identified; inflammatory CAA, defined by lack of destructive
perivascular inflammation, and amyloid-beta-related angiitis
(ABRA), defined by transmural or intramural inflammation.
This distinction may assist in treatment, as ABRA is more
likely to require combination immunosuppression compared
to inflammatory CAA (33% vs 12.8%).

While there are no clear imaging features to help differ-
entiate these 2 distinct entities, there has been an associ-
ation between gadolinium enhancement and ABRA [15]. As
pathological diagnosis is highly invasive and not always avail-
able, Chung et al [16] developed diagnostic criteria for proba-
ble CAA-ri based on clinical and radiological features, which
were applied in our case. This consists of clinical features of
subacute change in mental state, headache, focal neurology or
seizures, in patients with radiological features of CAA based
on the Boston criteria, aged 40 or older and with unifocal or
multifocal white matter hyperintensity where an alternate ex-
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planation is not apparent. Clinical application of the criteria
has been validated with 82% sensitivity and 97% specificity
[17].

CAA-ri has an effective response to empirical corti-
costeroids, with 24-month follow up demonstrating nil or
minimal disability, albeit with a risk of relapse [5]. In one study
conducted over 2.7 years, this cumulative risk was 40% for 1
relapse, 21% for multiple relapses, and a 75% reduced relapse
rate in those on ongoing immunosuppressant therapy [17].
For this reason, various steroid-sparing regimens have been
attempted including cyclophosphamide and mycophenolate.
Follow up MRIs with volumetric analysis have demonstrated
correlating reductions in T2 hyperintensities in patients
responding to treatment. Kinnecom et al [4] demonstrated an
average 78% reduction in lesion size based on longitudinal MRI
analyses. Radiological response is more likely in patients on
immunosuppressant [17]. Relapses are classically associated
by radiological relapse at the same sites as the first flare [4].

In 1 study, 60% of treated patients with CAA-ri reported re-
covery without relapse [4]. Further studies are needed to com-
pare outcome in treated versus control patients or patients
with CAA without CAA-ri.

Conclusion

CAA-1i is likely to be an under recognized but highly treat-
able complication of CAA. While this may present as suba-
cute cognitive impairment, other presentations include focal
neurological deficits or seizures. Increasing use of MRI has
improved the diagnosis of such patients. Clinicoradiological
criteria offer a less invasive alternative to the previous gold-
standard pathological diagnosis, and assist in diagnosis with
high sensitivity and specificity. Accurate diagnosis allows di-
rected therapy with high rates of remission and low relapse
rates.

Patient consent

Written informed consent was obtained from the patient’s
next-of-kin and can be provided upon request.
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