
Richard Gibbs

Imperial Vascular Unit,

St MaryΩs Hospital

London UK

How to prevent cerebral embolisation 
during TEVAR



Disclosures

Research grant : Gore Medical



	

A.H Perera , N Rudarakanchana,L Monzon , CD Bicknell, B Moderai , O 

Kirmi , M Hamady , and RG Gibbs



TEVAR
N=52

Median age 69

TCD
N=42

DW-MRI
N=31

Neurocognitive 
assessment

N=17

81% cerebral infarction
13% stroke

68% SCI

88% Decline
6/7 domains 
age>69

100% HITS
Stent deployment 
Contrast injection  



Landing Zones
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Zones 0/1 > Zones 3/4 
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p=0.001
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KaplanïMeier curves showing the event-free survival rate according to the aortic 

atheroma severity.

Aortic Atheroma Severity

Atheroma grade 4-5 > grade 1-3

p=0.042

100 207





Sentinel Cerebral Protection System

Å Percutaneous device via brachial artery
Å 6 Fr compatible sheath, 0.014 guide wire
Å 140ˎ Ƴ diameter pore filters in 

brachiocephalic and left common carotid
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Reducing cerebral injury during TEVAR

Å Physical compatibility of 
Sentinel CPD device and TEVAR 
assessed using pulsatile flow 
benchtopmodel (n=8)

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

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



Pilot Study: Cerebral Protection during TEVAR

4
6

Å10 patients
Å Inclusion criteria : PLZ 2,3,4
Å Innominate diameter: 9-15mm
ÅL carotid diameter: 6.5-10mm

Å Procedural TCD
Å Pre +post op MRI
Å Cognitive function 
ÅRecovered embolic debris ςhistopathological analysis



TCD: what are the emboli?



Å Protected n=10

Å Mean Age 68yrs (46-85)

Å Male n= 7 F =3

Å Elective 30% Emergency 70%

Å Stent graft

ï Gore c-Tag n=10

Å Pathology

ï TAA n=5

ï Acute aortic syndrome n=5

Å Procedure 

ï TEVAR n= 6

ï TEVAR C/S BYPASS n= 3

ï TEVAR C/C % C/S BYPASS n=1

Å Landing zones 2(40%) 3 (60%)

Å Atheroma grade

ï 1&2 n=7

ï 3&4 n=3

Å Unprotected n=12

Å Mean age 61yrs (28-81)

Å Male n= 8 F=4

Å Elective 75% Emergency 25%

Å Stent Graft

ï Gore c ςTag n=4

ï Medtronic n=4

ï Bolton n=3

ï COOK n=1

Å Pathology

ï TAA n=2

ï Acute aortic syndrome n=5

ï Coarctation& transection aorta n=5

Å Procedure

ï TEVAR n= 6

ï TEVAR C/S BYPASS n= 6

Å Landing zones 2 (70%) 3 (30%)

Å Atheroma grade

ï 1&2 n=5

ï 3&4 n=6

ï 5 n-1



Pilot Study: Reducing cerebral injury during 
TEVAR

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

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



TCD: Procedural embolization

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

solid emboli :15 (IQR 144-16) 

gaseous emboli 369 (IQR 214-459)


