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mes connaissances contre les lois de l’humanité. J’informerai les patients des décisions 
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 A Monsieur le Professeur Christophe VERNY, je vous remercie de me faire l’honneur 
de présider mon jury de thèse. Je tiens également à vous remercier de votre écoute, votre 
disponibilité et votre soutien tout au long de mon cursus. Soyez assuré de mon plus grand 
respect. 

 
A Monsieur le Docteur Philippe CODRON, pour m’avoir proposé ce sujet, pour ton 
soutien, ta bienveillance, tes encouragements mais aussi ta patience. Je te remercie de 
m’avoir poussé aussi loin. Merci aussi de ton investissement envers la formation des 
internes. 
 
A Monsieur le Professeur Marco PASI, je tiens à vous adresser mes remerciements 

vis-à-vis de vos précieux conseils et votre enthousiasme tout au long de ce projet. Je vous 
remercie également d’avoir accepté de faire partie de mon jury de thèse. 
 
A Madame le Docteur Sophie GODARD-DUCCESCHI, merci d’avoir accepté de juger 
mon travail de thèse. Merci pour ta confiance et ton écoute depuis le premier semestre de 

mon internat jusqu’à ce jour. 
 

A l’ensemble des médecins des services de neurologie du CHU d’Angers et du CH 
du Mans, merci de m’avoir partagé vos connaissances et participé à ma formation pour 
finalement arriver à ce moment. Je tiens notamment à remercier Clarisse pour ton soutien 
en tant que tutrice dont j’ai eu plus que besoin au début de mon internat. 
 
A Monsieur le Docteur Franck LETOURNEL, merci de m’avoir ouvert les portes de la 

neuropathologie et de votre formation dans cette discipline. Merci pour vos conseils 
également pour ce travail de thèse. 
Je tiens à remercier les techniciens du laboratoire de neuropathologie, particulièrement 
Isabelle et Catherine, pour votre aide dans plusieurs projets avec mes allées et venues 
incessantes. 
A Julien Chaigneau, pour ta réactivité constante et ton aide dans la numérisation de mes 
lames. 

 
A toute la Team Neuneu : Aurélia, pour avoir eu la chance de te rencontrer, je suis bien 

sûr obligé de mentionner tes capacités d’organisation hors du commun qui ont sauvé mon 
internat mais j’ai surtout pu bénéficier de ta gentillesse et ta bienveillance. Tu es une 
personne très attentionnée et pour tout ça, je t’en remercie. A Momo, arrivés tous les 
deux en vasculaire au premier semestre, j’ai pu découvrir que le contexte était une vraie 
problématique qui ne t’a cependant pas empêché d’être présent pour moi donc merci. A 

Jack, mon grand frère de neurologie, merci pour ta supervision durant mes premiers pas 
d’interne au CHU. Je me souviendrai longtemps des « COUPIER » hurlés dès mon arrivée 
dans le bureau et mes départs précipités pour finalement avoir eu l’honneur de chanter à 
ton mariage. A Vivien, d’abord dans le bureau des soins puis en binôme en HDJ/HDS 
malgré les apparences je sais qu’au fond tu restes une personne très prévenante. Toi, Jack 
et Momo m’avez permis d’en arriver là aujourd’hui comme je le dis souvent, je ne pourrai 

jamais assez vous remercier. A Beubeu, pour ce voyage fou de dernière minute à Pont 
l’Abbé d’Arnoult sans quoi je n’aurai jamais pu vous rejoindre en Pologne, pour tous les 
tunnels dont tu nous fais profiter autant qu’à toi-même et pour toute cette culture sur 
absolument tout. A Anne-So, pour tes conseils et ton soutien dès le début de mon internat 
jusqu’à notre duo à la 70. A Chloé, dont la douceur et le calme n’ont d’égale que vos 

joutes pas toujours verbales avec Benoît. A Isa, pour ces playlists incroyables à chaque 
soirée et cette passion commune pour la musique. A Maëlle, pour ces discussions dans le 

tram soit trop tôt le matin soit trop tard le soir, pour ta bonne humeur, ton sourire et ton 
écoute. A Leïla, notre deuxième représentante des internes, merci pour ta sincérité et ton 
humour. A Mohamad, dernier représentant du staff doré, je ne désespère pas d’un jour 
me motiver pour profiter de tes conseils sportifs. A Candice, le Docteur Corsnier, mon 
binôme de la 70, cette complicité a été quasi immédiate, nous nous sommes épaulés l’un 
et l’autre et j’ai pu découvrir la merveilleuse personne que tu es. Grâce à toi Exile est 
maintenant teintée de souvenirs très précieux, merci pour tout. A Mélanie, dont je suis 

persuadé du talent même si tu ne veux pas toujours l’admettre, merci pour ton humour. 
A Camille, notre trompettiste internationale hors pair mais aussi grimpeuse dont le bureau 
en ferait rougir plus d’un. A Christelle, pour toutes ces futures sessions d’escalade 
ensemble à venir. 
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 A Marion, arrivée tout droit de Limoges pour une première soirée, j’espère que tu 
t’épanouis avec nous. A Claire, pour cette collaboration en devenir au CH du Mans où je 
pourrai découvrir cette dyspraxie dont j’ai longtemps entendu parlée. A Flavie, future 
représentante des internes, je suis sûr que nous partagerons de très bons moments. A 

Estelle, puisque oui, pour moi tu feras toujours partie de la Team Neuneu, merci pour ces 
moments partagés autour d’un thé, durant nos gardes communes et même dans « la 
cave ». 
Je ne regretterai jamais ma décision d’être venu à Angers grâce à vous tous. 
Un mot supplémentaire à la Team Coaster avec qui, j’espère, que l’aventure ne s’arrêtera 
pas là pour atteindre un jour le Mariusz 8.3 au moins. 
 

A toute l’équipe paramédicale actuelle ou non du service de neurologie. Tout 
particulièrement, à Aurélie, qui a suivi toutes mes péripéties depuis mon arrivée, entre 
les gardes mouvementées et ma vie personnelle, ça n’a été de tout repos ni pour l’un ni 
pour l’autre mais je sais que je peux compter sur toi. A Anne-Claire, une de mes plus 
grandes fan et ce, depuis le premier concert, merci pour toutes ces soirées des plus 

déjantées, pour toutes ces fois où je peux te parler à cœur ouvert et tes précieux conseils. 
A Zoé, pour ta folie contagieuse, pour ces soirées incroyables, pour ton écoute mais aussi 

nos courses à fauteuil ou sur mon dos. A Marie, tu as été très présente pour moi 
notamment pendant ces gardes où l’on discutait dans le bureau plus que de raisonnable. 
A Pauline, pour ces avis ophtalmo inattendus, cette photo reste très précieusement 
gardée et pour toute cette bienveillance envers nous. A Mathilde, la grosse Deguil, merci 
pour ma première soirée à Angers qui m’a permis de sortir de mon appartement et pour 
ton écoute dans les moments difficiles. A Mathilde, pour ta bonne humeur, pour tes 

talents de cuisinière qui ne sont plus à prouver. A Noélie, pour ces sessions d’escalade où 
l’on partage autant notre vie qu’une bière à la fin. A Claire, pour ton énergie débordante 
et ton sourire lumineux. A Kim, merci pour ces débriefs post-garde pour rattraper tout ce 
qu’on ne s’est pas dit. A Clémence, j’espère pouvoir continuer à discuter dans le couloir 
et me rendre compte 5 minutes après que ça fait 45 minutes en fait. A Babeth, comment 
ne pas citer ce rire tonitruant si contagieux et si vrai. A Julie et Pauline, duo incroyable 
de nuit avec qui je n’aurai jamais pu expérimenter le CHU-pong mais dont je garde un 

super souvenir. 
 

A toutes les personnes que j’ai rencontrées durant mon stage de M2. Tout d’abord 
la Team ficus, pour toutes ces parties de baby endiablées. A Carole, avec qui chaque 
repas se rapproche plus d’un one woman show et avec une main gauche redoutable. « On 
peut marquer ! » A Maia, pour tes sauvetages récurrents dans l’utilisation de Prism, pour 
tes rattrapages de balles surréalistes et pour tes contres incroyables. « C’est demain, 

Romain ! ». A Charles, qui est capable de m’écouter parler de mes intérêts trop 
spécifiques pendant trop longtemps. A Nicolas, le roi des premières pissettes, merci de 
ton écoute et de m’avoir aidé autant professionnellement que moralement (surtout pour 
mes problèmes de frigo) durant ce stage. A Aymeric, dont la patience derrière le 
cytomètre n’est plus à prouver et capable de percer à jour mon fond d’écran en un clin 
d’œil. A Loïck, le plus redoutable d’entre nous au baby, à l’heure où j’écris ces mots, je 

suis persuadé que tu as cartonné pour ta thèse. 
A toutes les personnes de Mitolab. A Lise, pour ton aide continuelle le long de ce stage, 
et mes sollicitations incessantes, pour toutes ces soirées passées et futures. A Anaïs, pour 
ton sourire, ta sensibilité, ton sixième sens et nos sessions d’escalade. To Cris, for all 
those conversations since our meeting, the feeling and complicity have been immediate. 

A Victor, pour tout ton soutien, pour ces discussions sans queue ni tête où l’on aime nous 
appeler Brok et Chnok. Axel, l’une de mes dernières rencontres mais pas des moindres. 

Je pense que tu sais déjà beaucoup de choses mais une nouvelle fois merci, pour ton 
soutien, ton intelligence, ta vivacité d’esprit et ton sourire. 
 
A tous mes co-internes de mon demi semestre au Mans, Clothilde, Doriane, Sarah, 
Louis, Robin, Gaspard, Valentine, Lise-Marie, Heloïse, Yoann, merci pour ce demi 
semestre sans limite qui était tout ce dont j’avais besoin. 
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Exploring cerebellar amyloid angiopathy: a 

histopathological study 

ABSTRACT 

Introduction: Cerebral amyloid angiopathy (CAA) is characterised by vascular amyloid-β (Aβ) 

deposition. The diagnosis relies on the Boston criteria 2.0, which are based on supratentorial 

lesions, however, recent studies suggest that superficial infratentorial lesions are associated 

with CAA. In this study, we aimed to investigate the CAA histological lesions in the cerebellar 

cortex of patients diagnosed with sporadic CAA.   

Methods: Cerebellar histological lesions were assessed by hematoxylin-eosin staining, Perls 

staining and immunohistochemistry (IHC) in 7 patients diagnosed with sporadic CAA. 

Comparisons were made with lesions observed in the cerebellum of 12 patients with 

Alzheimer’s disease (AD) (negative controls) and 10 patients with AD with vascular Aβ 

deposition (positive controls). 

Results: CAA patients showed more frequent thickened and double-barrelled vessels, 

associated with high IHC severity scores within meningeal vessels, parenchymal vessels and 

capillaries, even in the absence of cerebellar lesions on MRI. No significant difference was 

observed between CAA patients and AD with vascular Aβ deposition except for a higher 

prevalence to hemosiderin deposition and a high tendency to show double-barrelled vessels (p 

= 0.0515). 

Conclusion: Cortical cerebellar histological lesions are frequent among CAA patients even 

without cerebellar imaging abnormalities. Further work is underway to complement the results 

and conclusions of this initial study. 
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INTRODUCTION 

Cerebral amyloid angiopathy (CAA) is a brain microvascular pathology defined by amyloid-β 

(Aβ) deposition in the walls of meningeal and cortical vessels leading to cortical infarcts, 

microbleeds and lobar intracerebral haemorrhages (ICH) (1). The reported prevalence varies 

widely between studies depending on the strategy used for the diagnosis (2). The diagnosis of 

CAA diagnosis is based on the Boston criteria developed in 2001 which combine clinical and 

imaging data, although definitive diagnosis requires post-mortem examination (3). The Boston 

criteria were modified in 2010, including superficial siderosis as a strong marker of the 

pathology, and revised in 2022, resulting in the current Boston criteria 2.0 (4,5). Notably, 

recent changes include the removal of infratentorial lesions. 

However, a recent study suggests that the localization of ICH within the cerebellum may help 

diagnose CAA. Indeed, while most infratentorial ICH occurs in deep areas, patients with 

cerebellar ICH strictly confined to the cerebellar cortex or vermis appear more likely to have 

CAA (6). Similar results have been obtained regarding the distribution of microbleeds within 

the cerebellum in different populations, including sporadic CAA but also genetic CAA (7–9). 

Infratentorial superficial siderosis would also be associated with CAA but tends to be rare even 

in CAA patients (10). 

Given the limited data on cerebellar involvement in AAC and its potential diagnostic value that 

could lead to reintegration into the Boston 2.0 criteria, we performed a pathological study of 

cerebellar Aβ vascular lesions in patients with this disease to better characterize infratentorial 

AAC lesions. 
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METHODS 

1. Study design and cases 

We performed a retrospective semi-quantitative pathological study. All patients autopsied at 

the University Hospital of Angers between 2005 and 2022 with a final diagnosis of CAA based 

on moderate to severe vascular Aβ deposition (11) and ICH at full brain autopsy were included 

as cases (12). Patients with a final diagnosis of AD based on Montine et al. criteria (13,14) 

were included as controls, with a distinction made between those without vascular Aβ 

deposition (negative controls) and those with Alzheimer's-related vascular Aβ deposition 

(positive controls). Subjects without sufficient material or clinical data were excluded (Fig. 1). 

2. Staining 

Paraffin-embedded cerebellar cortex samples were sectioned at 4-7 µm thickness section using 

a Leica RM125 microtome (Leica Biosystems, Wetzlar, Germany) and stained with 

hematoxylin-eosin (H&E) and Perls staining. Immunostaining was performed using a fully 

automated immunohistochemistry stainer Leica-BOND III (Leica Biosystems, Wetzlar, 

Germany) with anti-A4 antibody (Dako). Each step (deparaffinization, rehydration, washes, 

blocking, antigen retrieval, incubation with primary antibody, enzymatic detection and 

hematoxylin counterstaining) was performed according to the manufacturer’s instructions. All 

slides were digitized using a digital pathology slide scanner Aperio CS2 (Leica Biosystems, 

Wetzlar, Germany) at x20 magnification and 0.5µm/pixel resolution. 

3. Histological analysis 

On H&E slides, vasculopathic figures were detailed as follows: thickened vessels, double-

barrelled vessels and occluded vessels (Fig. 1.A,B). The presence of hemosiderin deposits was 

assessed using Perls staining (Fig. 1.C). The severity score for Aβ burden was assessed on 
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immunostained slides according to the validated protocol of Love et al., 2014 (15). This score 

is made up of four different parts: vascular Aβ burden in meningeal vessels, in parenchymal 

vessels and in capillaries; the last part assesses vasculopathic figures associated with CAA (Fig. 

1.D,E, Supplementary Table I). 

 

 

Figure 1: Histological parameters. 

(A,B) Cerebellar cortex of a patient with CAA stained with H&E. Black arrows showing a double-barrelled 

vessel, blue arrow showing a thickened vessel. (C) Perls staining of cerebellum cortex. Black arrow 

showing hemosiderin deposits. (D,E) Immunohistochemistry against Aβ in the cerebellar cortex of a 

patient with CAA. Black arrow showing a positive capillary, blue arrow showing a positive parenchymal 

vessel and green arrow showing a positive meningeal vessel. 
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4. Statistical analysis 

Statistical analyses were conducted using GraphPad Prism version 8.02 (GraphPad Software™, 

USA) and R version 4.4.1 (R project, Austria). Demographic characteristics were analysed using 

the ANOVA test after verifying normal distribution and homoscedasticity of data using the 

Shapiro-Wilk test. When distribution did not follow normal distribution, the Kruskal-Wallis test 

was used. For histological analyses, Fisher exact test was performed. Differences were 

considered significant if the p-value was < 0.05. 

5. Ethical approval 

All brain donors or their relatives had given their informed consent for the use of tissue as 

research samples. The use of human biological samples in this study has been given ethical 

approval by the regional ethics committee WEST II (biological resource center national 

identifier BB-0033-00038, declaration number DC-2011-146). The study protocol has been 

declared to the French commission for information technology and civil liberties (declaration 

number ar21-0007v0). 
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RESULTS 

1. Demographics  

Among the 296 autopsied patients between 2005 and 2022, 7 patients with a final diagnosis 

of CAA were included as cases, 12 AD patients and 10 AD patients with vascular Aβ deposition 

were included as controls (Fig. 2). Table I shows the baseline characteristics of each study 

group. 

 

 

Figure 2: Flow chart of the study. 

 

With the exception of ICH history and antithrombotic use that were more common in the CAA 

population (ICH: 100% vs 0% vs 0%, p < 0.001; antithrombotic use: 71.4% vs 20% vs 14.3%, 

p: 0.025), overall demographics showed no significant differences, particularly with regard to 

cardiovascular risk factors. Not all patients underwent magnetic resonance imaging (MRI) 

during their lifetime (CAA group: 5/7 (71.4%), AD group: 6/12 (50%), AD with vascular Aβ 
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deposition group: 5/10 (50%)). Only one patient in the CAA group had a superficial cerebellar 

microbleed (1/5 (20%)) and none in the other groups. Deep cerebellar microbleeds, superficial 

or deep ICH were not seen in any patient in any group. 

 

Table I: Comparison of demographics and clinical data between CAA patients, AD patients 

and AD patients with vascular Aβ deposition. 

 CAA 

n = 7 

AD 

n = 12 

AD with vascular Aβ 

n = 10 

p 

Female, n (%) 4 (57.1%) 8 (66.7%) 3 (30%) 0.23 

Age at death, mean ± SD, y 79.1 ± 4.2 72,1 ± 11.9 73,9 ± 11.2 0.36 

Sample delay, mean ± SD, h 19.7 ± 16.2 20,5 ± 11.6 21,7 ± 13.4 0.95 

Ischemic stroke, n (%) 0 2 (16.7%) 1 (10%) 0.53 

ICH, n (%) 7 (100%) 0 0 <0.001 

Single, n (%) 5 (71.4%) 0 0 <0.001 

2 or more, n (%) 2 (28.6%) 0 0 0.038 

Hypertension, n (%) 4 (57.1%) 4 (33.3%) 2 (70%) 0.30 

Hypercholesterolemia, n (%) 4 (57.1%) 4 (33.3%) 4 (40%) 0.60 

Cardiopathy, n (%) 2 (28.6%) 3 (25%) 1 (10%) 0.59 

OSA, n (%) 1 (14.3%) 0 0 0.21 

Diabetes mellitus, n (%) 2 (14.3%) 1 (8.3%) 0 0.17 

Tobacco use, n (%)# 1/5 (20%) 3/9 (30%) 2/5 (40%) 0.88 

Alcohol, n (%)# N/A N/A NA / 

Antithrombotic, n (%) 5 (71.4%) 3 (25%) 1 (10%) 0.025 

#: Missing data, specified in n/ntotal; N/A: not available; CAA: cerebral amyloid angiopathy; AD: 

Alzheimer’s disease; Aβ: amyloid-β; SD: standard deviation; ICH: intracerebral haemorrhage; OSA: 

obstructive sleep apnea 
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2. Comparisons between CAA and AD patients without Aβ 

deposition 

On H&E slides, thickened vessels were more frequent in the CAA group than in the AD group 

(71.4% vs 0% respectively, p = 0.0018) (Fig. 3.A) just as the presence of double-barrelled 

vessels (42.9% vs 0% respectively, p = 0.0361) (Fig. 3.B). Although more frequent in CAA 

patients, hemosiderin deposits in the cerebellar cortex were not significantly different between 

the CAA group and the AD group (hemosiderin deposits: 57.1% vs 25% respectively, p = 

0.3261) (Fig. 3.C). No comparison was made between immunohistochemistry slides, as the 

absence of AB pathology was one of the inclusion criteria for the AD group. No inflammatory 

vessels were seen in any of the patients. 

3. Comparisons between CAA and AD patients with Aβ 

deposition 

Although more frequent in CAA patients, no significant differences were seen between the CAA 

group and the AD with vascular Aβ deposition group in terms of thickened vessels (71.4% vs 

30%, p = 0.1534) (Fig. 3.A). A high tendency was observed for the presence of double-

barrelled vessels (42.9% vs 0%, p = 0.0515) (Fig. 3.B). Interestingly, hemosiderin deposition 

was significantly more common in the CAA group (57.1% vs 0%, p = 0.0147) (Fig. 3.C). 

Although, immunohistochemical analyses showed no significant differences in vascular Aβ 

burden between the two groups, whether for meningeal vessels (median: 3 vs 1, p = 0.1293), 

parenchymal vessels (median: 1 vs 0, p = 0.1584) or capillaries (median: 1 vs 0, p = 0.1007), 

the distribution profiles suggested more severe scores in the CAA group (Fig. 3.D-F). 
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Figure 3: Bar plots and violin plots showing histological parameters of each group. 

(A) Bar plot showing the proportion of cerebellar cortices with thickened vessels in each group. (B) Bar 

plot showing the proportion of cerebellar cortices with double-barrelled vessels in each group. (C) Bar 

plot showing the proportion of cerebellum cortices with hemosiderin deposits assessed by Perls staining. 

(D) Violin plot and individual values showing de distribution of severity scores for meningeal vascular 

Aβ burden in CAA and AD with vascular Aβ deposition. (E) Violin plot and individual values showing the 

distribution of severity scores for parenchymal vascular Aβ burden in CAA and AD with vascular Aβ 

deposition. (F) Violin plot and individual values showing the distribution of severity scores for capillary 

vascular Aβ burden in CAA and AD with vascular Aβ deposition. *: <0.05; **: < 0.01; ns: 

nonsignificant; CAA: Cerebral amyloid angiopathy; AD: Alzheimer’s disease; AA: Amyloid angiopathy. 
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DISCUSSION 

In this study, we demonstrated the presence of Aβ vascular pathology in the cerebellar cortex 

of patients with supratentorial AAC, even in the absence of radiological cerebellar lesions. This 

pathological involvement was specific, as it was not found in a control population. Interestingly, 

the Aβ vascular pathology in CAA appeared to be different from that observed in AD, 

particularly with a higher proportion of thickened vessels, double barrel vessels, hemosiderin 

deposits, and a higher severity score distribution profile for vascular Aβ burden. However, 

these differences were not statistically significant, probably due to the small number of 

subjects. 

In CAA, Aβ deposits are observed in the leptomeningeal and cortical arteries, veins, arterioles, 

venules, and capillaries (15), the occipital lobe being the most frequently and severely affected. 

CAA also occurs in the cerebellum, although this location is less commonly studied than the 

supratentorial parts, with only a few autopsy cases reported. In a series of 60 CAA-positive 

occipital autopsy cases, Okamoto et al. 2022 reported 29 (48.3%) patients with cerebellar 

CAA, with milder pathology compared to supratentorial involvement (16), suggesting less 

severe and later involvement of the cerebellar cortex in the disease. In our series, the 

proportion of patients with cerebellar pathology was higher (5/7, 71.4%), but the 

supratentorial pathology was more severe as it was the cause of death. In another pathologic 

series by Pasi et al., CAA was present in 23 of 24 (96%) patients with superficial cerebellar 

microbleeds compared with 3 of 12 (25%) patients with deep/mixed cerebellar microbleeds 

(8). Superficial cerebellar involvement appears to be specific for CAA, with a strong 

radiopathological correlation, although its prevalence is highly heterogeneous across studies, 

showing a variable clinical expression in patients (8,17,18). 

Taken together, all these pathological observations suggest that when CAA involves the 

cerebellum, the Aβ vascular burden is already high at the supratentorial level, although there 
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may be different progression patterns as seen in other proteinopathies. In this context, it would 

be important to establish a progression staging of the pathology in large series, as has been 

done for Alzheimer's disease and Parkinson's disease (13,14,19,20). It is also interesting to 

note that most patients with cerebellar CAA in our series had neither cerebellar symptoms nor 

infratentorial radiological signs (4/5 subjects). This suggests that CAA pathology is likely to be 

present at both supratentorial and infra-tentorial levels before clinical or radiological 

consequences. This hypothesis can be drawn from other neurodegenerative diseases, where 

there is subclinical progressive neurodegeneration years before the onset of symptoms. This 

can also be supported by the work of Shahnur et al. showing that the clearance of Aβ peptide 

is different between supra and infratentorial compartment (21). Using a fluorescent-labelled 

Aβ peptide, they showed that Aβ clearance was increased in the cerebellum which could 

correspond to a compensatory mechanism. These considerations in CAA are important in the 

search for biomarkers of the disease for early or even preclinical diagnosis. 

Interestingly, although no significant differences were observed, the lesions of amyloid 

angiopathy in CAA appeared to be different from those observed in AD patients with vascular 

Aβ deposition in our study. This observation underlies a different pathology, already suggested 

by the clinical and radiological course of the patients, with different strains of Aβ peptide and 

partner proteins at the origin of a distinct pathogenicity (22). Indeed, the pathogenic pathways 

of CAA and AD intersect at the levels of Aβ peptide generation, its circulation within the 

interstitial fluid and perivascular drainage pathways and its brain clearance but diverge in their 

mechanisms of brain injury and disease presentation. Further studies on the structure of the 

peptide (especially Aβ40 vs Aβ42), the associated proteins and the intravascular organization 

of the lesions could help to better characterize specific pathological pathways and provide 

targeted therapeutic avenues. 
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Our study has several limitations and requires further investigation. First, the small number of 

subjects limits statistical comparisons. We plan to increase the number of subjects (cases and 

controls), prospectively by encouraging autopsies of patients with CAA through the Tours-

Angers cohort, and retrospectively by establishing collaborations with the neuropathology 

departments of the Hospital la Pitié Sapétrière and the University hospital of Lilles. It also 

seems important to include more negative controls with different diseases, but also to create 

an additional pathological control group with arteriolosclerosis pathology, the main clinical and 

radiological differential diagnosis of CAA. In this respect, histological examination of the deeper 

structures of the cerebellum would also be of interest, since hypertensive degenerative 

vascular changes are mainly seen in the cerebellar grey nuclei and surrounding white matter. 

Finally, since the cerebellar cortex samples in our study were not lesion-targeted, they may 

represent only a small proportion of the total cerebellar burden, which may result in less 

sensitivity to pathological features. Investigation of multiple cerebellar sites for each patient 

(cortical and deep, lobar and vermian) would increase the power of our study. 

In conclusion, cerebellar involvement is present in CAA even in the absence of infratentorial 

clinical and radiological signs. It seems important to better characterize the histological and 

radiological features of cerebellar CAA to help in its diagnosis and to assess its severity. Further 

work is underway to complement the results and conclusions of this initial study. 
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Supplementary table I: Protocol for CAA scoring as described by Love et al. (2014). 

Score Meningeal CAA Parenchymal CAA Capillary CAA Vasculopathy 

0 Absent Absent Absent Absent 

1 Scant Aβ deposition Scant Aβ deposition Present Occasional 

2 
Some circumferential 

Aβ deposition 

Some circumferential 

Aβ deposition 

 Widespread 

3 
Widespread circumferential 

Aβ deposition 

Widespread circumferential 

Aβ deposition 
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 Introduction : L'angiopathie amyloïde cérébrale (AAC) est caractérisée par des dépôts vasculaires de peptide β-

amyloïde (Aβ). Le diagnostic repose sur les critères de Boston 2.0 prenant en compte uniquement les lésions 
supratentorielles, cependant, des études récentes suggèrent que des lésions infratentorielles superficielles sont 
associées à l'AAC. Le but de cette étude est donc d’attester des lésions histologiques d’AAC dans le cortex 
cérébelleux de patients atteints d’AAC sporadique.   
 
Méthodes : Les lésions histologiques cérébelleuses ont été évaluées par coloration à l'hématoxyline-éosine, 

coloration de Perls et immunohistochimie (IHC) chez 7 patients avec un diagnostic de CAA sporadique. Ceci a été 
comparées aux lésions observées dans le cervelet de 12 patients atteints de maladie d'Alzheimer (MA) (témoins 
négatifs) et de 10 patients atteints de MA avec dépôts d'Aβ vasculaire (témoins positifs). 
 
Résultats : Les patients atteints de CAA présentaient plus fréquemment des vaisseaux épaissis et des vaisseaux 
avec un aspect en double paroi associé à des scores de sévérité en IHC plus élevés dans les vaisseaux méningés, 

les vaisseaux parenchymateux et les capillaires, même en l’absence d’atteinte cérébelleuse radiologique. Aucune 
différence significative n'a été observée entre les patients atteints de AAC et ceux atteints de MA avec dépôts d'Aβ 
vasculaire, à l'exception d'une prévalence plus élevée des dépôts d'hémosidérine et d'une forte tendance à 
présenter des vaisseaux avec un aspect en double paroi (p = 0,0515). 
 
Conclusion : Les lésions histologiques corticales cérébelleuses sont fréquentes chez les patients atteints d’AAC, 
même en l'absence d'anomalies cérébelleuses radiologiques. D'autres travaux sont en cours pour compléter les 

résultats et les conclusions de cette première étude. 
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Introduction: Cerebral amyloid angiopathy (CAA) is characterised by vascular amyloid-β (Aβ) deposition. The 
diagnosis relies on the Boston criteria 2.0, which are based on supratentorial lesions, however, recent studies 
suggest that superficial infratentorial lesions are associated with CAA. In this study, we aimed to investigate the 

CAA histological lesions in the cerebellar cortex of patients diagnosed with sporadic CAA.   
 
Methods: Cerebellar histological lesions were assessed by hematoxylin-eosin staining, Perls staining and 
immunohistochemistry (IHC) in 7 patients diagnosed with sporadic CAA. Comparisons were made with lesions 
observed in the cerebellum of 12 patients with Alzheimer’s disease (AD) (negative controls) and 10 patients with 
AD with vascular Aβ deposition (positive controls). 
 

Results: CAA patients showed more frequent thickened and double-barrelled vessels, associated with high IHC 
severity scores within meningeal vessels, parenchymal vessels and capillaries, even in the absence of cerebellar 
lesions on MRI. No significant difference was observed between CAA patients and AD with vascular Aβ deposition 
except for a higher prevalence to hemosiderin deposition and a high tendency to show double-barrelled vessels (p 

= 0.0515). 
 

Conclusion: Cortical cerebellar histological lesions are frequent among CAA patients even without cerebellar 
imaging abnormalities. Further work is underway to complement the results and conclusions of this initial study. 

 


