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The carotid artery bifurcation is probably one of the most
studied and written about 4 cm of vessels in the body-
many specialties interested

* Neurosurgery

* Neurology

* Medicine/Vascular Medicine

« Cardiology

« Vascular Surgery

* Interventional Neuroradiology



Introduction

« Carotid Artery disease cases 10-20% of strokes
» Strokes affect approximately 800,000 patients in the US
* This results in mortality, morbidity and costs of 41 Billion

SIZE OF TREATMENT EFFECT

» - - CLASS | CLASS
Practice Guidelines Benefit >>> Risk P

Procedure/Treatment Additional stludles with
SHOULD be performed/ focused objectives needed
administered IT IS REASONABLE to per-

2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/ o rcedes s
SCAI/SIR/SNIS/SVM/SVS Guideline on the Management
of Patients With Extracranial Carotid and Vertebral Artery
Disease: Executive summary

= Recommendation in favor
of treatment or procedure
being useful/effective

= Some conflicting evidence
from multiple randomized
trials or meta-analyses

A Report of the American College of Cardiology Foundation/American Heart Association Task
Force on Practice Guidelines, and the American Stroke Association, American Association of
Neuroscience Nurses, American Association of Neurological Surgeons, American College of
Radiology, American Society of Neuroradiology, Congress of Neurological Surgeons, Society of
Atherosclerosis Imaging and Prevention, Society for Cardiovascular Angiography and Interventions,
Society of Interventional Radiology, Society of Neurolnterventional Surgery, Society for Vascular
Medicine, and Society for Vascular Surgery

= Recommendation in favor
of treatment or procedure
being useful/effective

= Some conflicting
evidence from single
randomized trial or
nonrandomized studies

= Recommendation in favor
of treatment or procedure
being useful/effective

u Only diverging expert
opinion, case studies,

or standard of care
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Pathophysiology

Carotid Stenosis

» Atherosclerosis is the most common
disease affecting carotid.

« Often develop at flow branch points
(turbulence, shift in shear stress)

* Distal emboli, thrombotic occlusion

« Hemodynamically significant stenosis leads to
hypoperfusion (water shed zones, repetitive
transient TIAS)

 Dissection
* Fibromuscular Dysplasia



Carotid stenosis

o A 2mm residual luminal diameter or a
60-70% reduction in diameter is
associated with marked increase in
stroke.

 Factors include rate of stenosis, type of
plaque, presence of collateral

* Risk factors for atherosclerotic carotid
disease include
« Hypertension
« Hyperlipidemia
« Smoking




Investigations

* Duplex Ultrasonography
« Widely available, rapid, non
Invasive

* Magnetic Resonance
Angiography
 Less availability, immmobilization of
patient

« Computed tomographic
angiography
* Widely available, rapidly
performed, excellent resolution
« Catheter angiography

« Exquisite resolution, invasive,
expensive




Practice Guidelines

2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/

I m ag i n g G u i d e I i n es SCAI/SIR/SNIS/SVM/SVS Guideline on the Management

of Patients With Extracranial Carotid and Vertebral Artery
Disease: Executive summary

« Symptomatic (Class | evidence)

» Duplex Ultrasound for focal neurological symptoms referable to ICA

« CTA/MRA reasonable alternative
« Catheter angiography (Class Il evidence)

* Asymptomatic
* Duplex Ultrasound if known stenosis of bruit.
» Monitor yearly if greater than 50% stenosis
« Reasonable to screen with following risk factors: HTN, HLD, tobacco
smoking, FH atherosclerosis manifested before age 60yo (first-
degree relative), FH ischemic stroke.
* Do not screen in asymptomatic patients without risk factors of

atherosclerosis



Treatment

Medical Management or
Revascularization?



Practice Guidelines

|
M e d Tot:) I M ana g eme nt 2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/
SCAI/SIR/SNIS/SVM/SVS Guideline on the Management
of Patients With Extracranial Carotid and Vertebral Artery
Disease: Executive summary

A Report of the Amerlcan College of Card|ology Foundatlon/Amencan Heart Assocuatlon Task

* Management of stroke risk factors

« Hypertension
* Anti hypertensive treatment: Below 140/90 mmHg (Class |, Evidence level A)

. Cholesterol
Sﬁatln Reduce LDL cholesterol below 100mg/dL, if stroke aim below 70mg/dL, Diet
changes
» Class |, Evidence level B
» Diabetes

« Improved glucose control

« Smoking
Cessation
* O be S| ty AHA/ASA GUIDELINE
° i i 2021 Guideline for the Prevention of Stroke in Patients With
Exe [CIse p rog ram ’ d |etS Stroke and Transient Ischemic Attack: A Guideline From the
° S ed e nta ry I |fe Styl es American Heart Association/American Stroke Association
« Exercise programs Cheturvoc MD, ¢ K M, oot WD, Mo, FALA. Jooa Guorae, MD, MFF:

Debbie Lombardi-Hill, BS, FAHA, Hooman Kamel, MD, Walter N. Kernan, MD ", Steven J.
Kittner, MD, MPH, FAHA, Enrique C. Leira, MD, MS, FAHA, Olive Lennan, PhD, James F.
Meschia, MD, FAHA, Thanh N. Nguyen, MD, FAHA, Peter M. Pallak, MD, Pasquale
Santangeli, MD, PhD, Anjail Z. Sharrief, MD, MPH, FAHA, Sidney C. Smith Jr, MD, FAHA,
Tanya N. Turan, MD, MS, FAHA I, and Linda S. Williams, MD, FAHA




Carotid Endarterectomy (CEA)
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Key Early Trials

* Intervention (CEA) versus Medical Management

- NASCET (1999)
« 2,885 patient TIA/Minor strokes within 120 days
« < 80 years old
« Angiogram:
« 70-99%: 17% ARR (65% RRR) at 2 years

* 50-69%: 6.5% ARR (29% RRR) at 2 years
« <50%: No Benefit

« ECST (1998)

« 3,024 patients with TIA, retinal infarction or non- disabling
» Stroke within 6 months
* Angiogram

¢ 70-99%: 21.2% ARR 5 years

¢ 50-69%: 5.7% 5 years

* <50 % No Benefit



Key Point

» Cochrane review on symptomatic carotid
stenosis CEA versus medical treatment
identified on pooled data

» 50-69% stenosis: CEA high risk for first
two years, but subsequently reverse and
thus'the NNTB at 5 years for any stroke or
operative death to prevent 1 was 13.

« 70-99% stenosis there was benefit to CEA
within 1 year and NNTB at 5 years was 6

» Benefits were sent particularly in in Male,
reater than 75 years of age and in those
reated within 2 weeks of last event.

* Intervention: CEA was superior to best
medical management at the time of the
trial, when stenosis was greater than 50%




Guidelines for Revascularization:
Symptomatic (2011)

Practice Guidelines

 Patients at average/low surgical risk who
. - ) ) ) 2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/
* Experience nondisabling ischemic stroke/TIA of Patients With Extracranial Carotld and Vertebral Artery
Disease: Executive summary

(include ischemic, hemispheric events or
amaurosis fugax) within 6mo

 Anticipated rate of perioperative stroke or
mortality is less than 6%.

» Should undergo CEA if the diameter of the
ICA lumen is reduced more than 70% on
non-invasive imaging or more than 50% on
catheter angiography (Level of Evidence:

=)




] ] Practice Guidelines
G u I d el I n es CAS vs C EA 2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/

SCAI/SIR/SNIS/SVM/SVS Guideline on the Management

of Patients With Extracranial Carotid and Vertebral Artery
Disease: Executive summary

A Report of the American College of Cardiology Foundation/American Heart Association Task
orce on Practice idelines. and the American oke Association. Ameri A iation o

« CAS is indicated as an alternative
to CEA for

« Symptomatic patients at average /low
risk of complications

* When ICA diameter is reduced by
>70% on non-invasive imaging or
more than 50% on catheter
angiography

» Anticipated rate of periprocedural
stroke or mortality is less than 6%
(Level of Evidence: B).



Practice Guidelines

| | [ |
G u I d e I I n e s - As m to m atl c 2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/
= SCAI/SIR/SNIS/SVM/SVS Guideline on the Management

of Patients With Extracranial Carotid and Vertebral Artery

2 0 1 1 Disease: Executive summary
A Report of the American College of Cardiology Foundation/American Heart Association Task
orce on Practice idelines._and the American oke Association.American Association o

« Consider CEA iIn
asymptomatic patients who
have more than 70% stenosis
of the ICA if the risk of
perioperative stroke, Ml, and
death is low (less than 3%)

» Consider CEA over CAS for re-
vascularization in older patients

« CAS over CEA when re-
vascularization is indicated in
patients with neck anatomy
unfavorable for arterial surgery



Updated Treatment: CEA vs CAS

« Sardar et al: Trials > 50 patient, Use of EPD

» Metanalysis of 5 trials: 6526 patients, 3636
CAS and 2890 CEA group Carotid Artery Stenting Versus

e OQutcome Endarterectomy for Stroke Prevention

A Meta-Analysis of Clinical Trials

° Ag g regate efﬁ CaCy/S afety (Com pOS Ite D eath ) Partha Sardar, MD," Saurav Chatterjee, MD,” Herbert D. Aronow, MD," Amartya Kundu, MD,

Stro ke M I n O n pe rl p ro Ced u ra | I pSi I ate ra I Preethi Ramchand, MD,” Debabrata Mukherjee, MD,’ Ramez Nairooz, MD,* William A. Gray, MD,
Sto ke )’ ) Christopher J. White, MD.' Michael R. Jaff. DO. Kenneth Rosenfield, MD,' Jay Giri, MD*

e Similar CAS vs CEA 8.1% vs 7.5% o e om 1 e

EVA-35 2014 33 265 262  15.2%
ICSS 2015 95 853 857 28.0%

 Risk of periprocedural stoke and non SAPPHIEZ008 18 o7 35 16 a6
geesr!)})rocedural stroke higher in CAS: 7.6 vs Total (95% 0
. 0.

Total Events 295

Heterogeneity: Tau? = 0.04; Chi2=6.80, df =4 (P = 0.15): I = 41%

Test for Overall Effect: Z =1.48 (P = 0.14) 0.01 0.1 1 10 100
Favors CAS Favors CEA

[ Lor]g term re.SU|tS: NO diffe rence in Iong term Sardar, P. et al. J Am Coll Cardiol. 2017;69(18):2266-75.
major/disabling strokes 2.9% vs 3.0%.

 Risk of MI/Cranial nerve palsy: Higher in CEA
(9.1 vs 6.2%)



Ischemic stroke

Long term
results

Jung et al: RCT, 10m studies, T
4473 and 3771 CAS vs CEA D T

Long term durability and outcomes of carotid
stenting and carotid endarterectomy

-Yoon Choi,% Hyun Jung Kim,%> Sang-il Suh,* Woo-Keun Seo*?

Jin-Man Jung

Ischemic stroke

BACASS 2008 0.6% 0.33[0.02, 7.32)
CREST 2016 34.2% 1.01 [0.66, 1.54)

" " EVA-3S 2014 5.6% 0.74 [0.26, 2.11)

O ICSS 2015 20.8% 1.22[0.71, 2.11)

- Kentucky 2014 0.6% 2.97 (0.12, 71.96]

Regensburg 2008 0.8%  13.30[0.77, 228.99]

SAPPHIRE 2008 14.1% 1.00 [0.52, 1.93)
SPACE 2008 8.9% 1.16 [0.51, 2.67]
- - TESCAS-C 2006 82 84 2.9% 1.37[0.32, 5.91)

CAS higher risk of restenosis
(RR:1.46 1.03-2.07) o

0.1 1

10
CAS better CEA better

Heterogeneity: Tau? = 0.00; Chi* = 5,55, df = 9 (P = 0.78); I = 0%
Test for overall effect: Z = 0.34 (P = 0.73)
o

BACASS 2008 0 10 1.1% 0.33 [0.02, 7.32)

Procedural stroke/death/MI

CREST 2016
EVA-3S 2014
ICSS 2015
Kentucky A 2001
Regensburg 2008
SAPPHIRE 2004
SPACE 2008

668
265
853
51
43
50
607

53
a4
46
589

29.5%
9.6%
35.3%

1.3%
8.2%
15.1%

0.98 (0.54, 1.77)
0.74 [0.26, 2.11)
1.22(0.71, 2.11]

Not estimable

13.30 (0.77, 228.99)
1.84 [0.59, 5.70]
1.16 [0.51, 2.67)

ipsilateral stroke rates

Total (95% Cl) 2547 2514 100.0% 1.14[0.82, 1.57) ’

e CAS versus CEA similar overall

0.01 0.1 1 10

Test for overall effect: Z = 0.79 (P = 0.43) CAS better CEA better

and in asymptomatic patients; RR
1.22 (Cl1 0.97-1.52) and RR 1.14 e e mnae
Cl0.77-1.7 o mnm e

Risk Ratio

CREST 2016 20 587 44.9% 1.04 [0.57, 1.89]

Kentucky B 2004 0 4 Not estimable

* In symptomatic patients CAS o
y p p Total (95% Cl) 1113 100.0% 0.76 [0.44, 1.31]

] (W 1] ] = 0 Total " 2 F—.—L—'—<
significantly higher risk: RR 1.35 e S SR S SR
C | 1 04 1 7 7 ‘est for overall effect: Z = 0.97 (P = 0.33) 8 bt CEN

igure 2 Pooled risk ratio of postprocedural ipsilateral stroke. (A) All inclusive stenosis. (B) Symptomatic stenosis. (C) Asymptomatic stenosis. CAS
arotid angioplasty and stenting; CEA, carotid endarterectomy. See text for details of the studies.




Asymptomatic patients

 Moresoli et al. 5 trials 3019
asymptomatic patients, q88q CAS,
1138 CEA

 Periprocedural outcomes:

* CAS Increase risk of stroke: RR 1.84
(C1 0.99-3.4), but primarily non
disabling/mild strokes

« CAS Significant decrease risk of cranial
nerve palsy (RR 0.07 Cl 0.02-0.25) and
non significant reduction in Ml (RR
0.55; 95% CI, 0.26-1.16)

* Long term outcomes

« No significant difference overall in
stroke rate, Ml and death.

Carotid Stenting Versus Endarterectomy for Asymptomatic
Carotid Artery Stenosis

A Systematic Review and Meta-Analysis

Paola Moresoli; Bettina Habib, MSc, MScPH; Pauline Reynier, MSc: Matthew H. Secrest, MSc;
Mark J. Eisenberg, MD, MPH; Kristian B. Filion, PhD

CAS CEA Risk Ratio
Trial Events Total Events Total RR (95% Cl) Weight (%)

Any periprocedural stroke or death

ACT 1[13] 168 (0.71;3.99)
Brooks et al. [29] 1.00 (0.02;49.27)
CREST [30] T 1.85 (0.79;4.34)
Kuliha et al. [36] 1.00 (0.02;53.24)
Random effects model 1.72 (0.95; 3.11)
Heterogeneity: I-squared=0%

Periprocedural disabling stroke

ACT I [13] (0.19;13.85)
Brooks et al. [29] (0.02;49.27)
CREST [30] (0.25; 8.84)
Kuliha et al. [36] (0.02;53.24)
Random effects model (0.41; 4.84)
Heterogeneity: I-squared=0%

Periprocedural nondisabling stroke

ACT 1[13] 211 (0.74;6.00)
Brooks et al. [29] 1.00 (0.02;49.27)
CREST [30] 198 (0.75;5.23)
Kuliha et al. [36] 1.00 (0.02;53.24)
Random effects model 1.95 (0.98; 3.89)
Heterogeneity: I-squared=0%

Any periprocedural stroke

ACT 1[13] 1.95 (0.76; 4.98)
Brooks et al. [29] = 1.00 (0.02;49.27)
CREST [30] 1.85 (0.79;4.34)
Kuliha et al. [36] 1.00 (0.02,53.24)
Random effects model 1.84 (0.99; 3.40)
Heterogeneity: I-squared=0%

Periprocedural cranial nerve palsy

ACT I[13] 0.08 (0.01,0.75)
Brooks et al. [29] 0.14 (0.01;2.62)
CREST [30] 0.04 (0.01;0.29)
Random effects model 0.07 (0.02; 0.25)
Heterogeneity: I-squared=0%

Periprocedural myocardial infarction

ACT 1[13] 0.54 (0.13;2.25)
CREST [30] 0.53 (0.21;1.32)
Kuliha et al. [36] 1.00 (0.02;53.24)
Random effects model 0.55 (0.26; 1.16)
Heterogeneity: I-squared=0%

0.1 051 2 10

Favors CAS Favors CEA

Figure 2. Forest plots of periprocedural (30-day) outcomes in randomized controlled trials (RCTs) comparing carotid artery stenting (CA{
vs carotid artery endarterectomy (CEA) in patients with asymptomatic carotid stenosis. ACT | indicates Asymptomatic Carotid Trial I; Cl,
confidence interval; CREST, Carotid Revascularization Endarterectomy Versus Stenting Trial; RR, risk ratio; and SAPPHIRE, Stenting and
Angioplasty with Protection in Patients at High Risk for Endarterectomy.




Key Points

* Recent long term trials (ACT1 and CREST) found similar risk of
CAS and CEA

« ACT1 5 year ipsilateral stroke (excluding perioperative period) for both
CAS and CEA was 0.4%/years vs 0.5% year

« CREST 10 years: 0.7% versus 0.6%
» Aggregate Safety risk: Similar CAS versus CEA

« CEA: Lower risk of non-disabling strokes and lower rates of restenosis
« CAS: Lower risk of cranial nerve palsy and MI

 Individualized patient treatment essential to determine optimal
safety profile.



Restenosis

* Guidelines
° |f Symptomatic Cerebral ischemia and | Artery >t arotid Artery Stenting for Reéstenosis After Carotid

Artery Endarterectomy: A Systematic Review and Meta-Analysis

reCU rre nt Ca rOti d Ste n OS iS d u e to Pavlos Texakalidis’, Stefano.s Giannopoulos:, Anil K. Jonnalagadda®, Damianos G. Kokkinidis®, Theofilos Machinis®,
i n ti m al hy p e rpIaSi a O r John Reavey-CantwelF°, Ehrin J. Armstrong®, Pascal Jabbour’

atherosclerosis, it is reasonable to j

repeat CEA or perform CAS using e o

4.00(0.20,80.06) 9.11

the same criteria as recommended . s

10/19 0/37 63.10(4.74,83967) 1207

for initial revascularization (Class lla) o

0/3 0/41 100 9) 533
Dorigo 2013 6/41  0/58 1811(1.21,27150) 1107
L ] [ ] [ ]
° Marques de Marino 2016 3/23 0/21 7.72(035,16858) 862
exa a I IS e a eS el IOSI S a e r Arhui @ 43/1047 0/1816 123(1035,1476.75) 13.10
Overall (-squared = 3.3%, p = 0.411) 13.61(5.43, 34.16) 100.00

CEA

¢ 1 3 StUdieS, 41 63 patients TEXAKALIDIS ET AL. CEA VERSUS CAS FOR RESTENOSIS AFT

. . . .
.
 Repeat CEA higher risk for CN injury
.
R . o)
O 1 3 6 1 (6 /0 VS 1 3 ) A Tertiary restenosis 2 60% B Tertiary restenosis 2 70%
L] L] L] L]
Eventrate Event rate i Eventrate Event rate " "
Study CEAgroup CASgroup OF (95%C1) Weieht % Study CtAproup CASgroup ORI Weight %
. .
« Stroke rate similar (2 3v 1.1 %) ‘ R o om soposem 10
. . :
Hobson 1999 1/16 2/16 047(0.04,573) 665
Dorigo 2013 7/41  3/58 401(097,1661) 2531
. .
0 0 Antonello 2008 0/19 0/37 100(002,6509) 240
¢ ra e SI I a r 0 VS 0 : Fokkema 2014 11/212 7/220 167(063,438) 5466
l I l o . . Dorigo 2013 : 7/81  3/58 401(097,1661) 2074
Marques de Marino 2016 7 2/21 335(0.60,18.89) 17.10
[ ] 0 11212 7/220 167(0.63,4.38) 4478
.
[ " Overall (I-squared = 0.0%, p = 0.717) 2.31(1.13, 4.72) 100.00
. . Ma 0 2 2/21 3.35(060,1889) 1401

3.9% CAS group (OR: 2.16)




2026 — What has changed in carotid
stenosis ?

« CREST 2 — landmark study that changes how we think of
asymptomatic carotid stenosis
« CAS (+ medical management) statistical benefit over medical
management alone

« Stenting: stroke or death at 4y: 2.8% (stenting + intensive medical therapy)
vs 6.0% (medical therapy alone) 2> ARR 3.2% (P=0.02)

« CEA: stroke or death at 4y: 3.7% (CEA + medical therapy) vs 5.3% (medical
therapy alone) > ARR 1.6% (P=0.24)

« Contemporary medical management has improved
« CREST 2: 5.3-6.0% of events in medical management alone



EXTRACRANIAL
VERTEBRAL ARTERY
STENOSIS




Extracranial vertebral artery disease
(EVAD): The forgotten cousin

 Symptomatic vertebral artery obstruction is less encountered in
practice and more paucity of evidence compared to carotid

* Vertebral artery atherosclerosis can be attributed to 10-20% of posterior
circulation strokes

* Clinical presentation

* Dizziness, vertigo, diplopia, perioral numbness, blurry vision, tinnitus,
ataxia, sensory deficits, syncope



Extracranial Vertebral Artery
Disease (EVAD)

* Medical management is favored for both
symptomatic and asymptomatic and
symptomatic

* Recently symptomatic EVAD, antiplatelet
therapy, lipid lowering, BP control (Class |)

* Patients with ischemic stroke/TIA with EVAD
whose symptoms persist despite medical
management, open or endovascular therapy
questionable (Class lib)

* VAST, VIST, SAMMPRIS
* Only VAST + VIST had extracranial vertebral data
* Negative trials

* Aspirin 75-325mg QD for all vertebral
atherosclerosis

Stroke
Volume 52, Issue 7, July 2021; Pages e364-e467
https://doi.org/10.1161/STR.0000000000000375

AHAJASA GUIDELINE

2021 Guideline for the Prevention of Stroke in Patients With
Stroke and Transient Ischemic Attack: A Guideline From the
American Heart Association/American Stroke Association

Dawn O. Kleindorfer, MD, FAHA, Chair, Amytis Towfighi, MD, FAHA, Vice Chair, Seemant
Chaturvedi, MD, FAHA, Kevin M. Cockroft, MD, MSc, FAHA, Jose Gutierrez, MD, MPH,
Debbie Lombardi-Hill, BS, FAHA, Hooman Kamel, MD, Walter N. Kernan, MD*, Steven J.
Kittner, MD, MPH, FAHA, Enrique C. Leira, MD, MS, FAHA, Olive Lennon, PhD, James F.
Meschia, MD, FAHA, Thanh N. Nguyen, MD, FAHA, Peter M. Pollak, MD, Pasquale
Santangeli, MD, PhD, Anjail Z. Sharrief, MD, MPH, FAHA, Sidney C. Smith Jr, MD, FAHA,
Tanya N. Turan, MD, MS, FAHAT, and Linda S. Williams, MD, FAHA

Practice Guidelines

2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/
SCAI/SIR/SNIS/SVM/SVS Guideline on the Management
of Patients With Extracranial Carotid and Vertebral Artery

Disease: Executive summary

A Report of the American College of Cardiology Foundation/American Heart Association Task
grce on Practice idelines. and the American oke Association. American Association o



Vertebral Artery Stenosis: Imaging

* For symptomatic patients:
« CTA/MRA (Class |)

* |f candidate for revascularization, angiography may be useful to define
pathology/anatomy (Class lla)

* For asymptomatic patients

* |f there is b/l carotid occlusions or unilateral carotid artery occlusion and
incomplete circle of Willis 2 noninvasive imaging for vertebral
arteries(Class |)

e Ultrasound is less suitable



Vertebral Artery Stenosis:
Treatment

* Medical management is favored for both
symptomatic and asymptomatic patients

* |n recently symptomatic EVAD, utilize intensive
medical therapy - antiplatelet therapy, lipid
lowering, BP control (Class |)

* |n patients with ischemic stroke/TIA whose
symptoms persist despite medical management,
endovascular/open intervention is equivocal
(Class lIb)

e VAST, VIST, SAMMPRIS
* Only VAST + VIST had extracranial vertebral data
* Negative trials

* All vertebral atherosclerosis: aspirin 75-
325mg QD (Class I)

* Ischemic stroke/TIA: Aspirin 81-325mg QD,
aspirin + ER dipyridamole, clopidogrel 7omg
QD are acceptable (Class |)

Stroke

Volume 52, Issue 7, July 2021; Pages e364-e467
https://doi.org/10.1161/STR.0000000000000375

AHAJASA GUIDELINE

2021 Guideline for the Prevention of Stroke in Patients With
Stroke and Transient Ischemic Attack: A Guideline From the

American Heart Association/American Stroke Association

Dawn O. Kleindorfer, MD, FAHA, Chair, Amytis Towfighi, MD, FAHA, Vice Chair, Seemant
Chaturvedi, MD, FAHA, Kevin M. Cockroft, MD, MSc, FAHA, Jose Gutierrez, MD, MPH,
Debbie Lombardi-Hill, BS, FAHA, Hooman Kamel, MD, Walter N. Kernan, MD*, Steven J.
Kittner, MD, MPH, FAHA, Enrique C. Leira, MD, MS, FAHA, Olive Lennon, PhD, James F.
Meschia, MD, FAHA, Thanh N. Nguyen, MD, FAHA, Peter M. Pollak, MD, Pasquale
Santangeli, MD, PhD, Anjail Z. Sharrief, MD, MPH, FAHA, Sidney C. Smith Jr, MD, FAHA,
Tanya N. Turan, MD, MS, FAHAT, and Linda S. Williams, MD, FAHA

Practice Guidelines

2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/
SCAI/SIR/SNIS/SVM/SVS Guideline on the Management
of Patients With Extracranial Carotid and Vertebral Artery

Disease: Executive summary

A Report of the American College of Cardiology Foundation/American Heart Association Task
orce on Practice idelines_and the American oke Association. American Association o



Vertebral Artery Stenosis: When to

consider stenting?

* Markus et al (2019, Lancet Neurology) preplanned pooled individual
patient data analysis of VAST, VIST, SAMMPRIS trials to compare

vertebral stenting (intracranial and extracranial) vs medical
management

* No overall benefit of stenting vs medical management

 Some evidence of benefit for stenting for extracranial stenosis (not statistically
significant)

* Much lower periprocedural stroke risk compared to intracranial vertebral stenosis (1% in
extracranial stenting vs 16% in intracranial stenting)

* Extracranial stenting vs medicaltreatment group: HR for any stroke 0.63 (95% CI 0.27 -
1.46

* Limitations
« Small sample size, stenting for first occurrence of stroke/TIA

Stenting for symptomatic vertebral artery stenosis:
a preplanned pooled individual patient data analysis

Hugh S Markus, Eric L Harshfield, Annette Compter, Wilhelm Kuker, L Jaap Kappelle, Andrew Clifton, H Bart van der Worp, Peter Rothwell,
Ale Algra, on behalf of the Vertebral Stenosis Trialists’ Collaboration™




Vertebral Artery Stenosis: When to
consider stenting?

* Qureshi et al (2026, Frontiers Neurology) post-hoc
analysis of VAST and VIST trials to explore benefits of
stenting

Extracranial vertebral artery
stenosis patients that may benefit
from stent placement: post-hoc
analysis from randomized
controlled trials

Adnan |. Qureshi*?*, Nived J. Ranjini*?, Yilun Huang?,
Hatem Tolba? Mojgan Golzy? Pashmeen Lakhani’, Akash Roy?,

Christy N. Cassar ly®, Renee " H. Martin® and William J. Powers*

* EVAD >50% stenosis who undergo stenting within 30d

stroke

 Lower rates of recurrent vertebrobasilar stroke and death in

the stenting group
* HR for any stroke 0.2 (p=0.02)
* HR any stroke and/or death 0.3 (p = 0.03)

e | imitations

* Post-hoc, small sample size, stenting for first occurrence
of stroke/TIA



Vertebral Artery Stenosis: Case Example

59M PMH previous strokes (R>L superior cerebellar stroke 9/2025
s/p TNK, basilar LVO s/p MT and L VA angioplasty 10/16/25) who
presented for angioplasty L VA stenting






Vertebral Artery Stenosis: When to
consider stenting?

* Consider stenting in patients with symptomatic EVAD with
recurrent ischemic events, hemodynamic compromise despite
best medical management
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