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TEVAR and Stroke 
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TEVAR 

Zone 3: 3-8%
Zone 0: 16%



‘Silent’ Cerebral Infarction Post-TEVAR
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‘Universal and unambiguous definitions of stroke 
and neurovascular events become of paramount 

importance to understanding the etiology of 
stroke in TEVAR procedures’

Procedural Stroke:

1. Overt CNS Injury
2. Covert CNS Injury
3. Neurological dysfunction without CNS injury

Neurologic Academic Research Consortium 2017
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1. CT Evaluation of Aortic atheroma

2. Procedural TCD

3. Pre and post procedural DW cerebral MRI

4. Pre and post procedural neurocognitive function

Cerebral embolisation, SCI and neurocognitive decline after TEVAR 
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Domains:

1. Executive function
2. Memory
3. Manual dexterity
4. Attention & switching
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3. TCD Detection of Procedural Micro-
embolisation

Wire/catheter exchange

Stent graft deployment



Procedures + Stent Graft Landing Zone
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TEVAR 20

TEVAR + L carotid – subclavian Bypass 14

TEVAR + LSCA coverage 4

Arch Hybrid 5

Arch Branch 1

Visceral Hybrid 5

TEVAR + FEVAR 3
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TEVAR
N=52

Median age 69

TCD
N=42

DW-MRI
N=31

Neurocognitive 
assessment

N=17

100%
HITS

13% Stroke
68% SCI

88%
Decline 6/7 domains 

age>69

Maximum HITS
Stent deployment 62 (IQR 35-192)
Contrast injection 62 (IQR 22-163)

Median infarct volume 164mm3

IQR (108.64-1328.30mm3)

• REY auditory verbal test, verbal learning and 
memory

• Trail A – visual search and motor
• Trail B – mental flexibility & switching
• Grooved pegboard – fine motor skills
• COWA (FAS) – executive function



TCD HITS Relate To Aortic Atheroma Severity
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Atheroma grade 4-5 > grade 1-3

p=0.042

100 207



TCD HITS Relate To Landing Zone
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Zones 0/1 > Zones 3/4 

450 207             72 
p=0.001



TCD HITS Relate To Procedural Phases Of TEVAR
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TCD HITS Relate To Cerebral Outcomes
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Cerebral Protection: Sentinel
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• Percutaneous device via brachial artery
• 6 Fr compatible sheath, 0.014 guide wire
• 140υm diameter pore filters in 

brachiocephalic and left common carotid

Claretmedical.com



Sentinel: Feasibility In TEVAR
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• Physical compatibility of 
Sentinel CPD device and TEVAR 
assessed using pulsatile flow 
benchtop model (n=8)

• 4 aortic stent grafts tested 
(Bolton, Medtronic, Gore, 
Cook)

• No impediment to deployment 
of aortic stent graft or retrieval 
of device



Cerebral Embolic Protection during TEVAR
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4
6

• 10 patients
• Inclusion criteria : PLZ 2,3,4
• Innominate diameter: 9-15mm
• L carotid diameter: 6.5-10mm

• TCD
• pre +post op MRI
• cognitive function 
• Recovered embolic debris – histopathological analysis



Solid vs Gaseous Emboli?
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‘A significant number of air bubbles are released 
during of tubular thoracic stent grafts in an aortic 

flow model’



TCD Differentiation
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Sentinel Deployment
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Procedure
Median
(IQR)

CEPD
Median
(IQR)

Addition 

Time (mins) 149 (125.5-
191.5)

6.59 (4.6-16) 6.59 mins

Contrast 
(mls)

93 (76.3-
108.8)

22.5 (20-
32.5)

23mls

Radiation 
DAP
(mGy.cm2)

58600 
(41667-
183303) 

1824
(1235-3392)

2.2%

Fluoroscopy 
time (mins)

12.4 (10.4-
14.9)

3.3 (2.4-3.9) 3.3mins

• 90% success rate
• No device associated complications or stroke 



TCD: Procedural embolization

91% gaseous 9% SolidMaximum NUMBER of TOTAL HITS – CEPD 95% gas 5% solidMaximum proportion of SOLID HITS – Wire& pigtail 13% solid, Stent deployment 11%



DW MRI Post-TEVAR Infarction
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Protected

7/9 (78%) 23 new lesions

Total SA=379mm2

Median SA= 6mm2 (3-16)

Unprotected

9/12 (75%) 55 new lesions

Total SA=1534mm2

Median SA=16mm2 (3-
103)
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6.3mm2



What Was Retrieved From The Filters?
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10 Proximal, 9 distal filters: 95% contained debris

Median no particles: 937 (146-1687)

Median SA=2.66mm2

acute thrombus (95%)
arterial wall (63%)
foreign material (32%). 



Number and surface area of new MRI lesions vs solid HITS
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Number of new MRI lesions vs gaseous HITS
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Total Cerebral Protection : Air Embolism
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Conclusions
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• Embolic showering causes stroke and covert cerebral injury

• The more proximal the landing zone and the more diseased 
the aorta -the greater the risk

• CEPD reduced both number and size of new infarcts

• L SCA and vertebral protection

• Protection against gaseous emboli
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