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A Comprehensive Approach to Extracranial
Cerebrovascular Disease

Objectives

1. Review modern stroke prevention strategies for extracranial
cerebrovascular disease.

2.Understand the vascular surgeon's role throughout the continuum of
care.

RW.JBarnabas
HEALTH

Community

Medical Center



Rarities That Will Be Absent
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Why Does This Even Matter

@

Stroke remains a leading cause of death and
disability

J\/“' Carotid stenosis is one of the few surgically
modifiable stroke risks

@ Modern medical therapy has dramatically
lowered stroke risk
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Atherosclerosis
in the Carotid Artery

Plaque Euilds up
aver time.

Plaque Instability

Piaque can rupture
or become irflamed.

+

Embclization

Fragments or clots
travel to the brain.

Cerebral Infarction
(Stroke)

i

Blood flow is blocked,
causing brain injury.




CENTRAL ILLUSTRATION: Schematic Representation of the Different
Plaque-RADS Categories 1 to 4

Plaque-RADS1 Plaque-RADS2  Plaque-RADS3  Plaque-RADS 4 Anchlary features
MWT <3 mm MWT 23 mm Independent of MWT o
Type 3a Type 4a Calcifications

e

Neovascularization

Normal wall Wall thickening LRNC, FC thick IPH

Plaque inflammation
Type 3b Type 4b

&

Positive remodeling

LRNC LRNC, FC thin FC rupture
Plaque burden
Type 4¢
Plaque-RADS 3
Independent of MWT
Type 3c
Calcification + LRNC Intraluminal
thrombus

Ulcerated plaque

Calcification

Plaque vulnerability

Saba L, et al. J Am Coll Cardiol Img. 2024;17(1):62-75.




Normal

Rupture-prone

1. Macrophage
2. Thin cap

3. Large lipid
core
4. Collagen

Ruptured/
healing

Erosion-Prone

1. Non-

occlusive

clot

2. Ruptured

1. Dysfunctionnal 1. Non-
endothelium
2. Smooth muscle

3. Proteoglycans
4. Platelets

thrombus/
Angiogenesis

Intra-Plaque Cntically

Hemorrhage stenotic

1. Intact cap 1. Calcified 1. Extensive

2. Leaking vasa calcification
2. Old thrombus
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Carotid artery stenosis

Screening

- I N - 4

g i y {
\% S =/
& s & [a

-~ - 9 )
kJ N [} Cleveland Clinic

Population Recommendation Grade
Asymptomatic The USPSTF recommends against screening for asymptomatic carotid artery stenosis in the D
adults general adult population.

See the Practice Considerations section for a description of adults at increased risk.
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CAROTID STENOSIS

— ¥’ P
R tngI;EtCarot!d O Significant Plague RighticantPlaque | iy " Stable lague
upture eHOSIS\ ™ Rupture/Embolism Rupture/Embollsm\\}\‘ e
CLINICAL PRESENTATION CLINICAL PRESENTATION
£ STROKE
0 % (Sudden weakness/paralysis, face/arm/leg) (0 N FOCAL NEUROLOGICAL SMPTONS Q B

2] @ TA . @ Often incidentally discovered
&/ eI ATaEA= e mporary sygtars e.0., during routine screening, ultrasound, or carotid bru)

© /@l AMAUROSIS FUGAX RISK FACTORS
/\‘ Uddei oIl iio loss o (Hypertension, Hyperlipidemia, Smoking)

30-DAY STROKE RISK ANNUAL STROKE RISK

g, >20%)_ (.9, <1-2%)




TIMING OF CAROTID INTERVENTION AFTER STROKE OR TIA
Balancing Recurrent Stroke Risk vs. Procedural Risk
/ EARLY INTERVENTION RECOMMENDED WINDOW \

0-48 HOURS 3-7DAYS 8-14 DAYS BEYOND 14 DAYS
(Hyperacute) (Very Early) (Optimal Safety Window) (Delayed)

HIGH RISK: Consider for Stable Minor Recommended Target Window Intervention Performed,
Avoid Intervention Strokes (¢.g., NIHSS <5) for Symptomatic Patients but Diminished Benef
(unless TIA/Very Minor) a
@ ) V4 A2 \ - & Q
9 /N T M
High risk of hemorrhagic Balances early recurrence Maximizes benefit, minimizes Natural risk of stroke
conversion and perioperative stroke,  risk with stabilization period. procedural complications. recurrence decreases over time,
Stroke Recurrence Risk ocedural Risk
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Landmark Trials

ACST) carotid stenosis

Stroke Rate (%)

Trial CEA/Medical (No. of Patients) Stenosis (%) CEA Medical P Value
NASCET 328/331 >70 9.0 26.0 <.001
ECST 586/389 >80 14.9 26.5 <.001
ACAS 825/834 >60 5.1 11.0 .004
ACST 1560/1560 >60 6.4 11.8 .001

Abbreviations: ACAS, Asymptomatic Carotid Atherosclerosis Study; ACST, Asymptomatic Carotid Surgery Trial; ECST,
European Carotid Surgery Trial; NASCET, Nerth American Symptomatic Carotid Endarterectomy Trial.

® Stroke rate according to treatment modality.

Adapted from Siddiqui AH, Natarajan SK, Hopkins LN, et al. Carotid artery stenting for primary and secondary stroke
prevention. World Neurosurg 2011;76:540-59.
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The NEW ENGLAND
JOURNAL o MEDICINE

BSTARLIAMED IN 3853 JULY 1, 2010 YOL. 363 MO, L

20 10 Stenting versus Endarterectomy for Treatment
of Carotid-Artery Stenosis

CEA vs CAS e Hophin, 1.3 B - Cutl M.+ Bovid]. G, .0 ey ). P M.
Similar composite endpoint

CAS — more periprocedural stroke

H Adverse events Patients p-value
CEA — more periprocedural Ml ver
p p (within 30 days) Number of CAS Number of CEA
. . treated (n = 1262)  treated (n = 1240)
Age interaction: >70 favored CEA S . . o8
Total strokes 52 29 0.01
Major strokes 11 4 0.09
(ipsilateral to procedure)
Minor strokes 37 17 0.01
(ipsilateral to procedure)
Minor Mis 14 28 0.03

CAS: Carotid artery stenting, CEA: Carotid endarterectomy; Mi: Myocardial infarction.
Data taken from [1].
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Table 2. Primary End Point, Companents of the Primary End Point, and Other Events, According to Treatment Group.*

End Point Periprocedural Period 4Yr Study Period (Including Periprocedural Period)
Absolute Treatment ~ Hazard Ratio for Absolute Treatment Hazard Ratio for
Effect of CAS vs. CEA CAS vs. CEA Effect of CAS vs, CEA CAS vs. CEA
CAS (N=1262) CEA(N=1240)  (35%C)) (95% ) PVale  CAS(N=1262)  CEA(N=1240) (955% C1) (95% C1) PValue
no. of patients (% £SE) percentage points no. of patients (% £SE) percentage pornts
9(07:02)  4(03:02)  04(-02to10)  2250650730)F 018 (11312 83 (126215 -13{-51t025) 11208310151 048
I Any 52(41:06)  29(23:04) 18(04t032) 179 {11410 2.82) 001 105 (10.2¢1.1) 75(79:1.0) 13(-06t05.2) 1.40 (104 to 1.88) 0.03 I
Major ipsilateral 11(09:03)  4(03:02) 05(-01t012) 267 (0.85 10 8.40) 0.0% 16(1.4:03) 6(0.5:0.2) 08{0.1t016) 256 {10010 6.54) 0.05
Mzjor nonpsiiaters’} 0 4(03:02) NA NA NA 6(09:04) $(08:03) 01-09t0 11} 073 (0510211) 056t
Minor ipsilateral T(29:05) 17014103 16041027  216(121038) 009 52 (45:06) 3% {3.5:06) 10(-07t027) 14309410215 010
Minor nonipsiateral 4003:02)  4(03:02)  00{-041004)  L02(025%407) 038  33(40:08) 2938:09) 02 [-21to24) LI1(06760182) 089
[ Myocardial infarction 14(11:03)  28(23:04) -L1[2210-01)  050{026w0%4 003 |
Any periprocedural stroke or postprocedural  52(41:08)  29(23:04)  18(04w032)  LW(L4w28y 00l 72{6.2:07) 50 (47:07) 15(04t034) 144(100t0206) 0049
ipsilateral strake
Major stroke 11(09:03)  8(06:02)  02(-05t008)  135(0S4w336) 082 16 (1.4:03) 10(08:03) 06(-02to14) 155(07010342) 028
Minor stroke 432:05) 2001704 1603028 195015030 00l 56 (43:06) 4033:06) 10{-08t027) 1390910209 0l
Ay periprocedural stroke or death orpost- 55 (44206)  29(23s04)  20(06to3d4]  L90(12 10298 0005 T5(64s07) 50 147:0.7) 17{-02t03) 150(10510215) 003
procedural ips teral sroke
Primary end point (any periprocedural stroke, 66 (5.2406)  56(45:06) 07 (-10to24) 11808218 038 85 (1.2:08) 76 (68:09) 04 (-L7to26) L0811 05
pastpracedural ipsh;:rral mk:)'

* The periprocedural period was defined, zccording to the study protocol, as the 30-dzy period after the procedure (for aff patients who under-
went the assigned procedure within 30 days after randomization) or the 36-d2y period after randomization (for all patients who did not un-
dergo the assigned procedure within 30 days after randomization). Because the periprocedural pesiod was reiatively short, which minimized
the need for censoring, event propartions and the absolute differences in event proportions were calculated as the percentage of patients
with events. For the 4-year study period, propotions reflecting the absolute efficacy of carotid-artery stenting (CAS) over that of carctid end-
arterectomy (CEA) were based on Kaplan-Meier survival estimates at the end of the 4 years. Hazard ratios for the periprocedural period
were based on data for all patients, censored 3t the end of the periprocedural period. All hazard ratios were adjusted for age, symptomatic
status, and sex. P values were calculated on the basis of the significance of the hazard ratio (per study protocol). For death, stroke, and
myocardial infarction end points, patients may have had more than ane event (e.g,, fatal stroke was counted as both a death and 3 stroke,
and patients may have had an ipsilateral stroke followed by a nomipsitateral stroke).

1 Because of the small number of events, a univariate proportional-hazards model was used to estimate the hazard ratio for death during the
periprocedural period, the P value for minor nonipsilateral stroke during the periprocedural period, and the P value for major nonipsilateral
stroke during the 4-year study period.

1 Absolute treatment effect, hazard ratio, and P value for major nonipsilateral stroke were not available (NA) because of the small number of
events, resulting n unreliable estimates,




-=——— CAS Superior | CEA Superior ———

Primary Endpoint }—I—l
Stroke Endpoint t—-——{
Stroke + Death Endpoint -
MI Endpoint om
Any Death l—l—l
Any Stroke !——H
Major Ipsi Stroke ; m |
Major Non-lpsi Stroke } - |
Minor Ipsi Stroke —-—i
Minor Non-Ispi Stroke I——-—l
Cranial Nerve Palsy t - | :
0.01 0.1 1 10

Hazard Ratio (log scale)

Figure 1. Hazard ratios (and associated 95% confidence intervals) for the primary endpoint and selected

efficacy and safety endpoints comparing CAS vs. CEA.



Statins
Plavix

Nonoperative management

Equipoise?

The bar for procedural justification is now
higher
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CREST-2: Management of Asymptomatic Carotid Stenosis -
Stenting vs. Endarterectomy vs. Intensive Medical Management

BACKGROUND & QUESTION METHODS: TWO PARALLEL CLINICAL TRIALS
Optimal management for high-grade (270%) STENTING TRIAL (N=1245) ENDARTERECTOMY TRIAL (N=1240)
asymptomatic carotid stenosls is unclear.
(A : o vk Patients with 270% Pationts with 270%
A7  Does adding revasculanzation to intensive ptomatic Stenasis ymptomatic Stenosis
medical management provide greater benefit? s l ox [
v Y Y Y
g’ # ( intensive Medical | | Stenting + Intensive Intensive Medical | | Endarterectomy + Intensive
Management Alone Medical Management Management Alone Medical Management
(Medical-Therapy Group) (Stanting Group) (Medical- Therapy Group) (Endarterectomy Group)
mmmmu Stenting  Carotd Endarterectomy ' ' ' '
(Pl Lt ekt PRIMARY OUTCOME: Gomposie of Stroke o Death (44 days) R Ipilateal Ischemic Stroke (up 1o 4 years)
RESULTS: 4-YEAR PRIMARY OUTCOME INCIDENCE & PERIOPERATIVE EVENTS (0-44 DAYS)
STENTING TRIAL RESULTS ENDARTERECTOMY TRIAL RESULTS
4Year  MedicalTherapy Group 9550 3843)  P=0.02 4-Year Medical-Therapy Group U034 pao2d
Incidence Stenting Groug (955,011,543 (sm‘mn)em Incidence gyterectamy Group oy 0l2155  MeSunifcant Benell)
0-44 Medical-Therapy Group | 0 Strokes, 0 Desths 0-44 Dlyl Medical-Theespy Group 3 Strokes
(Peiopeatve trents)  Santng Goug ISt 10esth e Exdutecony Goup § Sokes
CONCLUSIONS

v Stenting + Medical Management: Lower risk of composite rrimary Endarterectomy + Medical Management: No significant bene! |

outcome compared to Medical Management alone (P=0.02). compared to Medical Management alone (P=0.24),
Fanded by NINDS and others, CREST-2 CinwcalTnaly. gov nutnber, NCTO2089217,



Best Medical Therapy

med  Aspirin 325 mg daily

mmmd  SBP <130 mmHg

S | ) <70 mg/dL

mmm  GlUCOse management

el Lifestyle optimization

e cigarette smoking
e excess body weight
e physical inactivity
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What does the trial show?

@

JV‘,.
®
v/

Stroke remains a leading cause of death and
disability

Carotid stenosis is one of the few surgically
modifiable stroke risks

Modern medical therapy has dramatically
lowered stroke risk

Intervention now requires stronger justification
than ever
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Crest did NOT show

That intervention is obsolete

That asymptomatic stenosis is benign

That high-risk plaques do not exist

That procedural stroke risk is irrelevant

That one procedure is better than another
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Study Eccentricities

NOT procedural comparison

If CEA compared against the BMT group from the stent trial it would
have been significant

NOT real-world data

Interventionalists had to submit 100 stent cases with at least 25 in last
year

Only 50% accepted

Patients and lesions for stent highly selected (calcification, aortic arch
angulation etc.)

Sent to CEA arm

RW.JBarnabas
HEALTH

Community

Medical Center




Other Learning Opportunities

Antiplatelet protocols were more aggressive in CAS arm than CEA arm

Design of intent-to-treat
About 20% from BMT crossed into treatment

Difference in BMT arm outcomes

6 late strokes in the CEA arm unrelated to procedure
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Transcarotid artery revascularization is associated with similar
outcomes to carotid endarterectomy regardless of patient risk

status

George Q. Zhang, MD, MPH,” Sanuja Bose, MD,"” David P. Stonko, MD, MS,” Christopher J. Abularrage, MD,"*
Devin S. Zarkowsky, MD.” and Caitlin W. Hicks, MD, MS,"“ Boston. MA: Baltimore, MD; and Denver, CO

Standard-Risk Patients High-Risk Patients
L 5 M Stroke (p<0.001)

- Stroke (p<0.001) B8 Death (p<0.001)
41

& Death (p<0.001)
R Stroke/Death (p<0.001)
&8 Ml (p=0037)

R Stroke/Death (p<0.001)
&= Ml (p<0.001)

E

32

3 a7

% Occurence

CEA TFCAS TCAR
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Seven years of the transcarotid artery revascularization surveillance
project, comparison to transfemoral stenting and endarterectomy

Objectives Results

Compare effectiveness and
safety of TCAR, tfCAS, and CEA
using data from the Vascular
Quality Initiative (VQI) over
seven years

Outcomes

Primary Outcome

In-hospital stroke/death

Secondary Outcomes

Myocardial infarction (M),
cranial nerve injury (CNI),

0.4% vs 0.6%,

aOR =0.67
95% CI=0.54-0.84

prolonged length of stay, and [o%l.mﬁ&ulvs 0.3% TCAR ]
bleeding & 2.3% CEA

@ Journal of Straus, Set al. J Vasc Surg November 2024
Vascular Surgery

Copyright © 2024 by the Society for Vascular Surgery® Linked [ Bl @mhervascsurg [Paovascsurg



CEA Remains the Gold Standard

Lowest perioperative stroke risk
Excellent durability
Lowest restenosis

No prosthetic implant

No arch manipulation
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Which procedure?

Heavy calcification
Angulation
Tortuosity of ICA

Diseased, tortuous of angulated aortic arch

Low carotid bifurcation
Disease of common carotid

Severe cardiac or pulmonary disease
Neck radiation

Prior neck surgery

High lesions

C-spine immobility

Contralateral vocal cord paralysis

CEA

CEA or TCAR
CEA of tfCAS

TCAR or tfCAS
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Stroke Prevention Does Not End in the
Operating Room

Restenosis After Intervention

e Approximately 5-10% (slightly higher after
CAS)

e Most restenosis develops within 24
months

Contralateral progression

e Occurs in approximately 15-30%
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Patient-centered approach to lifelong care

KJ 52
JIMMY'’S
Custom tailor therapy based on the

patient, their lifestyle, etc. SHOE REPAIR

'WILL HEEL. YOU.

Longitudinal follow-up | WILL SAVE YOUR

Long term relationship for long- SOLE,
term diseases

| WILL EVEN DYE
FOR YOU.

Ansy B EREN
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What Does a Vascular Surgeon Actually Do?

. . Medical . Patient
Diagnosis o Surveillance .
optimization selection
Complex
CEA CAS TCAR
anatomy

Redo Radiation . Subclavian
. Hostile neck !
surgery disease disease

Arch Long-term
disease follow-up
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When to Refer to Vascular Surgery?

Symptomatic carotid stenosis >50%

Asymptomatic carotid stenosis =70% with favorable life
expectancy and high-risk plaque features

Rapidly progressive carotid disease on surveillance
Restenosis after prior carotid intervention
Radiation-associated carotid stenosis

Tandem carotid and great vessel disease

Complex aortic arch or supra-aortic trunk pathology

WHENEVER YOU WANT! ©
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If Nothing Else...

Stroke prevention begins long before stroke treatment.
Symptomatic carotid disease demands timely evaluation and intervention.

Modern management of asymptomatic disease requires careful patient
selection and optimal medical therapy.

Carotid endarterectomy remains the benchmark against which newer
technologies are measured.

Surveillance and aggressive risk-factor modification are essential to durable
stroke prevention.

Vascular surgeons provide comprehensive, lifelong management of
extracranial cerebrovascular disease—from diagnosis through
intervention and long-term follow-up.
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Help us recruit and enroll!

Surachat Ngorsuraches

Professor

Unit: Health Outcomes Research and Policy
Auburn University

Harrison College of Pharmacy

4306a Walker Building Harrison College of Pharmacy
Auburn, AL 36849

AUBURN UNIVERSITY

Phone: 334-844-8357
Fax: 334-844-8307
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67 Route 37 West
Riverwood 1, Suite 200B
Toms River, NJ 08755

’ Issam Koleilat
(732) 341-3647 @lssamVasc
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