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Aortic Arch Pathologies

• Aortic arch aneurysms and dissections are

associated with substantial morbidity and

mortality if left untreated (2-17%)

• Open aortic arch repair remains the gold

standard but is highly invasive, requiring

cardiopulmonary bypass and circulatory arrest,

with reported mortality rates of 2–6% in elective

cases and stroke rates of 2–7%.

Alric P, et al. Hybrid and Endovascular Management of Aortic Arch Pathology. J Clin Med. 2024.
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Management trend

Illustration by David Factor (Mayo Clinic) in Oderich GS edition. Springer 2017
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Endovascular treatment 
- HIGHER TECHNICAL SUCCESS (87-92%) 
- LOWER MORTALITY (2-6%) 
- SIGNIFICANT RISK OF CEREBRAL EMBOLIZAZION (27-34%)

MacGillivray TE, et al. Avoiding Stroke in Patients Undergoing Endovascular Aortic Arch Repair. J Am Coll Cardiol. 2023.
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From Clinical Observation to Research Question

38 aortic 
procedures

26 AATA

61% DW-MRI 
positive 

n lesion : 4 (2-7)

2% symtpomatic
events 

12 ARCH

100% DW-MRI 
positive

n lesion : 14 (2 – 27)

17% symptomatic
events

Chi-square test
p= 0.003
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From Clinical Observation to Research Question

Can high-risk patients be identified before treatment?

• Lesions showed a highly heterogeneous distribution pattern

• The embolic burden varied markedly among patients
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UNIBS study design – Phase I
OBSERVATIONAL, INVESTIGAR INITIATED, MULTICENTER 

Inclusion Criteria

• Patients affected by aneurysm and/or dissection of the aortic arch,

whether degenerative or post-dissection, who are candidates for

endovascular surgical treatment using fenestrated or branched

endografts (FB- EVAR).

• Elective and/or urgent treatment

• Age ≥ 18 years

• Obtained informed consent

Exclusion Criteria

• Contraindications to MRI

• Positive medical history, confirmed by radiological documentation, of

troke/TIA/hemorrhagic events/SBI (silent brain infarcts) during

previous three months

• Pregnant and/or breastfeeding patients

• Patients unable to undergo adequate follow-up

• Patients unable to complete cognitive evaluation
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UNIBS study design – Phase I
OBSERVATIONAL, INVESTIGAR INITIATED, MULTICENTER 



• DW-MRI (72 hour 
after procedure) 

• Ischemic lesion 
• Embolic pattern

• NSE, S100B, GFAP 
• Baseline sample 
• Post-operative 

sample (72 hours)

• Intra-operative 
events 

• Cerebral protection 
strategies 

• Devices

• Pre and post 
operative cognitive 
assessment 

• Post-operative 
neurological 
evaluation 

• Long term cognitive 
follow up
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UNIBS study design – Phase I
DATA COLLECTION

Clinical
Procedural 

data

Blood 
biomarker 
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Imaging
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UNIBS study design – Phase I
OBSERVATIONAL, INVESTIGAR INITIATED, MULTICENTER 
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To evaluate the incidence and pattern of cerebral
ischemic lesions following complex

endovascular arch repair using postoperative MRI.

To assess cognitive function pre- and 
postoperatively, identifying clinically relevant

neurological impact.

To analyze serum biomarkers of neuronal injury
(e.g., NSE, S100B, GFAP) at baseline and

after surgery as potential indicators of cerebral
damage

Primary study objective Secondary study objective

To identify clinical, procedural, and 
imaging-based predictors of embolic

events.

To explore the role of artificial
intelligence in integrating multimodal

data to predict risk and

stratify patient outcomes



Future clinical implications
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Personalized Risk 
Stratification

Pre-operative identification
of patients at high risk of 

cerebral embolization

Individualized treatment 
planning

Optimization of Cerebral
Protection Strategies

Selection of patients who
may benefit most from 

embolic protection devices

Improved procedural safety

AI-Based Clinical 
Decision Support

Development of predictive
models integrating imaging, 
biomarkers and procedural
data

- Real-time risk assessment
tools

Improved Neurological
Outcomes

- Reduction of stroke and 
silent ischemic lesions

- Preservation of cognitive 
function and quality of life



Verrengia A

Ethical Approval
Ethics Committee approval for a 

prospective multicenter
observational study

Multicenter Collaboration
Establish a network of 

participating centers and standardize
data collection protocols

Preliminary Data Collection
Initiate patient enrollment and 

develop a dedicated multimodal
database.

AI Infrastructure Development
Identify and evaluate suitable 

artificial intelligence and machine 
learning platforms for multimodal 
data analysis.

UNIBS study design 
Future directions.. 
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