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INTRODUCTION

 First description by Stefanos Pantelakis in 1954 (Geneva Brain Collection)

1) Raised the hypothesis that vascular amyloid may originate in the brain

2) Described the pathological hallmarks of CAA:

(i) preferential involvement of small arterioles and capillaries of the leptomeninges and cortex

(ii) topographical distribution favouring posterior lobar brain regions (especially the occipital lobes)

(iii) lack of involvement of white matter small vessels

(iv) association with increased age and dementia

(v) lack of association with hypertension and arteriosclerosis

(vi) lack of any link with systemic amyloidosis

 1972: invention of CT scanner → post-mortem correlations

 1996: Greenberg et al → microbleeds, Boston criteria



INTRODUCTION: Beta-amyloid peptide

 APP → cleavage by secretases into isoforms. Toxic isoforms 
Aᵦ40 y Aᵦ42:

 Aᵦ42, plaques in the parenchyma→Alzheimer Disease

 Aᵦ40 > Aᵦ42, vascular involvement→Cerebral Amyloid Angiopathy 
(CAA)

 Pathological process of ᵦ-folding, aggregation and 
precipitation, inducing misfolding also to other proteins: 
dissemination. 

 MISFOLDING: soluble oligomers → amyloid fibrils → amyloid 
plaques

Congo Red
Apple-green 

birefringence



EMERGING CONCEPTS

 Both perivascular CSF flow and 
interstitial clearance of solutes, 
including ᵦ-amyloid, depend on 
astroglial water transport: AQP4

 This hydrodynamic sequence is 
faster during sleep than in arousal 
(Xie et al, Science,2013)

 Meningeal lymphatics assist
drainage
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EMERGING CONCEPTS

 BOSTON CRITERIA 2.0 (2022)
 Age of diagnosis: ≥50 y-o

 At least two strictly lobar 
haemorrhagic lesions

OR

 One + at least one white matter 
characteristic

 Absence of any Deep haemorrhagic
lesions
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EMERGING CONCEPTS: iatrogenic CAA (iCAA)

 1993: First descriptions of amyloidosis described in coexistence 
with PrP in CJD (Watanabe, 21 cases)

 2015: First pathological description of transmission in humans. 
4/8 young patients with iCJD: amyloid deposition typical of 
Alzheimer's disease and CAA

 Marked Aᵦ deposition in parenchyma and vessels in relatively 
young patients suggests a risk of prion-like transmission of Aᵦ in 
humans



iatrogenic CAA (iCAA)

 2018: Experimental confirmation of prion transmission of Aᵦwith Aᵦ-contaminated GHh
preparations

 Inoculation in mice expressing a humanised form of APP

 Aᵦ seeds confirming suspected Aᵦ transmission in humans with these preparations (and/or other 
medical procedures)



iatrogenic CAA (iCAA)

 Newly described form of CAA (2015) and experimentally confirmed (2018)

 Cases with iCJD excluded

 Patients in the 3rd-5th decade of life with ICH and other symptoms (Epilepsy, cognitive impairment)

 Latency period 2-4 decades

 History Remote neurosurgical history, GHh, cadaver embolisation material

 JNNP (2022). Number of cases increasingly recognised - 3 cases (48, 39, 34 years) and review of cases described 
up to that date (n=20)
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iatrogenic CAA (iCAA)

 HISTORY OF POTENTIAL EXPOSURE
- Use of human CNS cadaveric material (Highly suggestive)

• Lyodura (Braun) - Used massively from 1969 to 1995

• GHh ~2000 treatments in UK between 1959 and 1985

• Lyophilised dura foam in endovascular embolisations

- Relevant neurosurgical history

• Brain

• Meninges

• Spinal cord

• Posterior eye



iatrogenic CAA (iCAA)

 EVIDENCE OF Aᵦ ACCUMULATION IN THE CNS
- Positive brain PET
• Different tracers

• Subjective component

• Not specific for vascular accumulation of Aᵦ
- Positive brain biopsy in the absence of significant inflammation
• Positive IHC Abeta and/or Congo Red in vessels, dura mater, parenchyma, or evacuated material

- CSF amyloidosis pattern Aᵦ-42 reductions; Aᵦ-40 with normal tau and P-tau levels.

 EXCLUSION OF GENETIC CAUSES
- Male predominance in iCAA

- Ruling out duplications (trisomy 21), APP mutations, PSEN1, PSEN2

- In case Aᵦ deposits are not confirmed: sequence non-AᵦAAC mutations (CST3, TTR, GSN, PRNP, ITM2B)

- ApoE genotyping: ɛ3 usually present in AACi, mostly homozygous
• Very rare ɛ2/ɛ4 in the iatrogenic form

Aβ and tau levels comparable with 
elderly patients with sCAA



CLINICAL CASE SERIES

Albacete University Hospital



H. La Fe Valencia

Neonatal surgery of 

craniosynostosis with 

CSF fistula. 

+

Lyophilised dura mater 

from cadaver (Lyodura)

1978

CASE
Born 1977

Cocaine abuse

Severe headache

+

Recurrent and self-

limited paroxysmal 

sensory-motor episodes 

in the left limbs 

2014
Thunderclap headache

Toxic withdrawal

2017
Pulsatile headache 

+

Paresthesias right limbs

2021

- - Prednisone at 

decreasing doses

- - Azathioprine

- - Slicarbazepine



Abrupt headache, 

bradypsychia and 

instability

New left temporal 

macrohaemorrhage and MRI 

progression.

Arteriography unchanged 

since 2017

2023

CASE

A B

C D

*

*

*

*

**

2017 2023

A B

*

*

A B

*



CASE

• Negative genetic panels

 microangiopathy.

 amiloidosis familiar, APP, PSEN1, PSEN2

• Biopsy:

 H-E staining: reactive astrocytosis and neuropil oedema. 

Presence of haemosiderophages, lymphocytes and plasma 

cells in the vascular walls

 Congo red staining: Positive in dura mater vessels (arrow) 

and parenchyma

• PET-CT: Positive for cortical amyloid deposition



Exploratory craniectomy 

in infancy for epileptic 

seizures: 

TBI ischaemia (H. La Fe) 

Lyodura?

New surgery 2006: 

Ganglioglioma (Fundación 

Jnez Díaz)

CASE Born 1967

Focal structural epilepsy

1979 56 y-o

New frontal and left 

sylvian haemorrhagic

foci

2023

*

Right hemispheric 

Status epilepticus 

Quadriplegia + aphasia 

2022

49 y-o.

Left hemispheric 

Status epilepticus

2016



• PET-CT: Positive for cortical deposition of amyloid

• Genetic panels: negative

• Lumbar Puncture:

 Tau NORMAL (257 pg/mL)

 P-Tau ↓ (11.1 pg/mL)

 βA-42  ↓ (127 pg/mL)
 βA-40  ↓ (1649 pg/mL) 
 Ratio βA-42/40 NORMAL (0.077)

 NFL ↑↑↑ (7094 pg/ml)

CASE
1967

Focal structural epilepsy, left P-T ganglioglioma?



Subependymoma IV v. 

intervened x2 at 6ª

(H. La Fe)

Incomplete excision

focal radiotherapy

+ VP valve, several 

interventions due to 

malfunctioning

+ Lyodura

CASE Born 1972

Subependymoma IV ventricle + VP shunt valve

1978

Progression:

- Amyloid-spells

- Ataxia

- Cognitive impairment:  

severe hippocampal

dysfunction and impaired

verbal episodic memory

2016-2022Aphasia and transient 

encephalopathy.

Asymmetrical inesp

EEG

- LEV 1500/12h

2014 52 y-o

Left hemiplegia

2023



CASE
1972

Subependymoma IV ventricle + VP shunt valve

• PET-CT: Positive for cortical deposition of amyloid

• Ventricular CSF ventricular (+ sensitivity):

 Tau ↑↑↑ (>2000 pg/mL) 

 P-Tau ↑↑↑ (>400 pg/mL)

 βA-42 NORMAL (980 pg/mL)

 βA-40  ↑ (23334 pg/mL) 

 Ratio βA-42/40 ↓ (0.042)

• Peritoneal biopsy: Congo red +, IHC AA -

• Genetic panels: negative 

• DIAGNOSIS iCAA + COPATHOLOGY ALZHEIMER'S DISEASE



CASE Woman, 1978

TBI4

Surgery for post-traumatic 

skull fracture  (H. Ruber 

Madrid)

+ dural plasty of uncertain 

origin 

Focal epilepsy with sensory 

seizures during the last years

1980
Paroxysmal, stereotyped 

episodes of altered speech 

output lasting seconds

Oppressive holocranial

headache of mild intensity

June 2024

- Outpatient LP

- 3 days later: global aphasia 

right hemiparesis

- Rebleeding 1 day later, 

surgery: exitus

August 2024

PET-CT: overall 
radiotracer deposition in 
the main cortical 
reference areas

Angiogram: normal



CASE Woman, 1978

TBI
4

• Genetic panels: negative

• Lumbar Puncture:

 Tau NORMAL (397 pg/mL)

 P-Tau NORMAL (11.1 pg/mL)

 βA-42  ↓ (462 pg/mL)

 βA-40  NORMAL  (7907 pg/mL) 

 Ratio βA-42/40 ↓ (0.058)

 NFL ↑↑ (3157 pg/ml)

 Brain Biopsy: ᵦ-IHC positive



POTENTIAL RAMIFICATIONS

 Aᵦ shows prion-like characteristics: ᵦ-folding, self-
replicating, assemblies, transcellular/trans-synaptic 
spread 

 Growing evidence from cell experiments and animal 
models for the propagation and dissemination of 
misfolded protein assemblies in neurodegenerative 
diseases (e.g. Alzheimer's disease, Parkinson's disease, 
etc. Jucker & Walker, Nature, 2013)

 Very long latency period: projection of cases unknown

- Apparent safety of non-disposable material

- Doubts about transfusion of blood products and transplants

(SCANDAT registry)



POTENTIAL RAMIFICATIONS

 Copathology with Alzheimer's disease

Case 3: Ratio βA-42/40 ↓ (0.042), Tau ↑↑↑↑ (>2000 pg/mL)  + Cognitive symptoms



POTENTIAL RAMIFICATIONS

 Glymphatic system and CSF clearance to other tissues as drainage. 

Case 3: peritoneal biopsy and evolution (less haemorrhagic involvement).

 Experimental brain seeding in mice and primates after

peritoneal inoculation

 Studies in AD with low-flow shunting to increase circulation

and CSF turnover



POTENTIAL RAMIFICATIONS

 Immune response, glial activation, perivascular inflammatory 
exudate are involved in Aβ clearance: 
Anti-Aᵦ vaccine, intranasal Copaxone, monoclonal drugs....

Case 1: immune response to Aβ, biopsy with inflammation data and 
good evolution with immunosuppressive treatment.



POTENTIAL RAMIFICATIONS





CONCLUSIONS

1) iCAA new emerging communicable disease

2) Mechanism of prion-like transmision

3) Other mechanisms involved: inflammation, drainage of 

neurodegenerative proteins

4) Copathology with Alzheimer's disease described and its 

implications

5) Need for comprehensive registries, research and new 

therapeutic targets

NATIONAL CASE REGISTER
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