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Caro*d	Angioplasty	

1980	Angioplasty	during	CEA	
	 	 	Kerber	et	al	AJNR	1980;1:348	

1983	Percutaneous	caro*d	angioplasty	
	 	Bockenheimer	&	Mathias	AJNR	1983;4:791	
	 	Wiggli	&	Gratzl	AJNR	1983;4:793	
	 	Tievsky	et	al	AJNR	1983;4:800	

1991	Caro*d	artery	sten*ng	
	 	Mathias	K	
	 	Theron	J	
	 	Diethrich	EB	
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Standard	Aor*c	Arch	70%	
Layton	KF,	et	al.	AJNR	2006;27:1541-2		



Common	Origin	of	the	Innominate	Artery		
and	Le7	Common	Caro*d	Artery	13%		

Layton	KF,	et	al.	AJNR	2006;27:1541-2		



Origin	of	the	Le7	Common	Caro*d	Artery		
from	the	Innominate	Artery		9%	

Layton	KF,	et	al.	AJNR	2006;27:1541-2		



Aor*c	arch	branching	pa]ern	found	in	ca]le		

Layton	KF,	et	al.	AJNR	2006;27:1541-2		



Access	Strategy	

•  Arch	Anatomy		
•  Common	caro*d	anatomy	
•  Anatomy	of	the	lesion		
•  Patency	of	external	caro*d	artery		
•  Anatomy	of	internal	caro*d	distal	to	the	
lesion				

Determined	by:	



Madhwal	S	et	al.	J	Invas	Cardiol:	5	(May	2008)	

Types	of	aor*c	arch	



Adverse	Anatomy	
• Arch	atheroma	
• Occluded	ECA	
• Type	III	arch	(i.e.	>2cm		

between	highest	point	
of	the	arch	and	the		
origin	of	the	vessel	to		
be	catheterized)	



Adverse	Anatomy	
• Angulated	CCA	take-off	

(small	angle	θ)	
• Long	D1	
• Long	D2	(Type	III	arch)	



Adverse	Anatomy	
• Angulated	ICA	origin	



Caro*d	Stent	Technique	

•  Femoral	access		
•  Arch	angiography	
•  Selec*ve	catheteriza*on	of	target	CCA		
•  Wire	placement	in	ECA		
•  Sheath	or	GC	placement	in	distal	CCA		
•  Placement	of	embolic	protec*on	device		
•  Pre-dila*on	of	lesion		
•  Stent	placement		
•  Post-dila*on	of	stent	
•  Removal	of	EPD	
•  Final	angiography				

Fundamental	Steps	



Caro*d	Stent	Technique	

•  Angiography	(pigtail,	access	catheter)		
•  S*ff	hydrophilic	guide	wire	(0.035”)		
•  Long	interven*onal	sheath	or	guide	catheter		
•  Embolic	protec*on	device		
•  Appropriate	size	balloon	catheter		
•  Self-expanding	caro*d	stent	
•  Closure	device	(op*onal)		

Basic	Equipment	



Arch	Aortogram	

•  30-40	LAO	view	
•  Field	of	view	should	include	origin	of	great	
vessels	and	extend	to	include	the	caro*d	
bifurca*on			

•  Pa*ent’s	head	should	be	straight	with	chin	
turned	upward		



5.9.2013	

V	730164B	

LAO	 RAO	



Caro*d	Angiography	
•  Ipsilateral	oblique	and	lateral	views	
(addi*onal	views	may	be	necessary)		

•  Contralateral	caro*d	(Circle	of	Willis,	
collaterals,	etc)	

•  5	or	6	F	with	appropriate	curve	
•  Intracranial	angiography	also	important	



5.9.2013	
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Caro*d	Angiography	

Site	of	stenosis	
Bifurca*on	involvement	
Landing	zone	for	EPD	
Patency	of	ECA	
Presence	of	ICA	tortuosity	

Presence	of	ulcera*on	
Severity	of	stenosis	
Lesion	length		
Degree	of	calcifica*on		
Presence	of	thrombus	
	
	

Key	features	



Intracerebral	Angiography	

•  Anterior	cerebral	circula*on	viewed	by	PA	cranial	
(15-20	degrees)	and	lateral	views	

•  Important	to	visualize	both	arterial	and	venous	
phases:		

							-	Intra-cerebral	disease	
							-	Collateral	circula*on	
							-	Presence	of	AVM,	aneurysm,	isolated		hemisphere	
							-	Missing	arterial	phase	vessels		
											(allows	iden*fica*on	of	emboliza*on	post	CAS)	
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Simple	curved	
Catheters	used	for		
Caro*d	Access	
					IMA	
					AR	
					JR	



Compex	curved	catheters	used	for	caro*d	access	

Simmons	1,2,3	 Vitek	



Catheters	used	for	Caro*d	Access	



Myla	S.	Endovascular	Today	2009	Nov	59-66	



Caro*d	Stent	Technique	

•  Dx	catheter	engages	innominate	/	LCCA	and	
angiography	of	caro*d	bifurca*on	done	

•  S*ff	angled	0.035’	guide	wire	advanced	into	distal	
CCA	or	ECA	under	roadmap	/	reference	image	
guidance	

•  Diagnos*c	catheter	exchanged	for	guide	catheter		
•  Guidewire	removed	
•  Alterna*vely,	an	8F	GC	can	be	railroaded	over	a	
125cm	diagnos*c	catheter	into	the	CCA	

Guide	Catheter	Placement	



Caro*d	Stent	Technique	

•  Diagnos*c	catheter	engaged	in	innominate	or	LCCA	
•  Angiography	done	(preferably	lateral)	to	visualize	
bifurca*on	of	ECA	and	ICA		

•  S*ff,	angled	0.035	hydrophilic	wire	advanced	into	ECA	
•  	Dx	catheter	advanced	over	wire	into	the	ECA		
•  Guide	wire	exchanged	for	super	s*ff	(1cm	som	*p)		
•  6F	sheath	advanced	into	CCA	over	guidewire	
•  Guidewire	removed	

Sheath	Placement	in	CCA	



Caro*d	Stent	Technique	

•  Be]er	torque	control	
•  More	rigid;	be]er	
support		

•  Be]er	for	tortuousity	
•  Many	pre-formed	
curves	available	to	fit	
anatomy	

•  8	Fr	sheath	size	
•  Uneven	transi*on	
with	inner	catheter	

Advantages																				Disadvantages	

Guide	Catheters	



Caro*d	Stent	Technique	

•  6	Fr	sheath	size	
•  Integrated	dilator	
provides	smooth	
transi*on	

•  No	torque	control		
•  Less	rigid;	less	support		
•  Less	favorable	for	
tortuous	anatomy	

•  More	likely	to	slip	
back	during	EPD	or	
stent	delivery	

Advantages																									Disadvantages	

Long	Sheath	System		



D 





Pinnacle	Des*na*on	guiding	sheaths	(Terumo)	



SM		015132F	

63	male,	smoker,	DM,	CAD-TVD	



SM  015132F 



SM  015132F 



Lem	caro*d	artery	sten*ng	using	right	radial	artery	approach.	A	
TAD	wire	has	been	advanced	to	the	lem	external	caro*d	artery	
(thin	arrow),	and	a	6	F	Shu]le	sheath	(thick	arrow)	is	posi*oned	in	
the	lem	common	caro*d	artery.		

Narins	CR.	Cardiol	J.	2009;16(1):88-97	
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Caro*d		
Stent		

Technique	

Working		
View	



AngioGuard XP
100µ pore size

Filter Wire EX
80-110µ pore size

ACCUNET
≤150 µ pore size

Filters	



Filters	

FilterWire	EZ	

SPIDER	

Rubicon	
Interceptor	

Emboshield	



Percusurge	Cerebral	Protec*on	System	









Caro*d	stent	systems	

Stent	 Manufacturer	 Cell	type	 Free	cell	area	(mm2)	

Acculink	 Abbo]	 Open	 11.48	

Caro*d	Wallstent	 Boston	Scien*fic	 Closed	 1.08	

Cristallo	Ideale	 Invatec	 Hybrid	 15.17-3.24-11.78	

Exponent	 Medtronic	 Open	 6.51	

Precise	 Cordis	 Open	 5.89	

Protege	 ev3	 Open	 10.71	

NexStent	 Boston	Scien*fic	 Closed	 4.07	

Vivexx	 Bard	 Open	 10.44	

X-act	 Abbo]	 Closed	 2.74	
	



Caro*d	
Wallstent	



VAG	175016B	

LVA	not	seen	 LICA	not	seen	



VAG	175016B	

RVA	sten*ng	



VAG	175016B	



VAG 175016B 

RICA	sten*ng	



VAG	175016B	



Tips	on	caro*d	stent	selec*on	

•  Challenging	aor*c	arch:	use	low-profile	
highly	flexible	systems	-	Caro*d	Wallstent	
(BSC),	Crystallo	Ideale	(Invatec).	

•  Som,	long,	inhomogenous	lesions	prone	to	
emboliza*on:	Cobalt	alloy	braided	mesh	
(Caro*d	Wallstent),	and	closed-cell	stents	-	
Crystallo	ideale	and	X-act	(Abbot)	



Tips	on	caro*d	stent	selec*on	

•  Tortuous	vessel	with	severely	angled	
caro*d	take-off:	Use	conformable	ni*nol	
open-cell	stents	–	Precise	stent	(Cordis)	

•  Focal,	concentric	lesions,	esp.	if	resistant	or	
calcified	–	use	ni*nol	closed-cell	stent	–	X-
act	(Abbot)	

• Marked	mismatch	between	ICA	and	CCA	
diameter:	Use	a	shouldered	tapered	stent	–	
Protégé	(ev3)	



Tips	on	caro*d	stent	selec*on	

• Mul*ple	problems:	the	hybrid	ni*nol	stent	
(Crystallo	Ideale	–Invatec).	Open	cells	in	the	
proximal	and	distal	segments	enhance	
flexibility	and	adaptability;	closed	cells	in	
the	middle	segment	provides	high	plaque	
prolapse	preven*on.	



Caro*d	Stent	Technique	

•  Post	dilate	to	achieve	adequate	lumen	(5	mm	
balloon)		

•  Assess	final	result	and	distal	flow	
•  Remove	EPD	if	sa*sfactory	flow	
•  If	slow	flow,	determine	cause:		

–  	spasm,	dissec*on,	full	filter	

•  Aspira*on	with	Export	catheter	before	removal	if	
filter	full	



Caro*d	Stent	Technique	

•  Caro*d	Angiography:		
					-		evaluate	target	lesion	status	
					-		stent	expansion		
					-		distal	runoff		
					-		evidence	of		spasm	or	dissec*on		
•  PA	and	lateral	intracranial	views		
							-	exclude	evidence	of	emboliza*on	

Final	Angiography	



Special	Precau*ons	
•  Hemodynamic	depression	

–  LV	dysfunc*on	
– Atropine	
–  Pacing	
–  Pressors	

•  Cerebral	hyperperfusion	
•  Cerbral	emboliza*on	

– Adequate	hepariniza*on	
– MOMA	device	
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Solitaire	(eV3)	



Thank	you	for	your	a,en.on 


