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DISCLAIMER

The content and views presented are made available for educational purposes only. The
information presented are the opinions of the presenter and do not necessarily represent
the views of the Society of Diagnostic Medical Sonography (SDMS) or its affiliated
organizations, officers, Boards of Directors, or staff members.

The presenter is responsible for ensuring balance, independence, objectivity, scientific
rigor, and to avoid commercial bias in their presentation. Before making the presentation,
the presenter is required to disclose to the audience any relevant financial interests or
relationships with manufacturers or providers of medical products, services, technologies,
and programs.

The SDMS and its affiliated organizations, officers, Board of Directors, and staff members
disclaim any and all liability for all claims that may arise out of the use of this educational
activity.
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Educational objectives

Explain the pathophysiology and risk factors associated with embolic
stroke.

Describe the use of duplex ultrasound to evaluate carotid artery
abnormalities, plaque morphology, and flow dynamics.

Recognize the sonographer’s role as a key member of the

multidisciplinary stroke care team.

Disclosure: | have no actual or potential conflict of interest in relation to this presentation

Presentation Outline

s Emb6lism

* Embolic Stroke of Undetermined

Source (ESUS)
* Case based

* Extracranial carotid arteries
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Rudolph Virchow
1821-1902

"The detachment of larger or smaller

fragments from the end of the
softening thrombus which are carried
along by the current of blood and driven
into remote vessels. This gives rise to
the very frequent process on which |

have bestowed the name of Embolia."

Virchow’s Triad

"Blood coagulation”
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Virchow — Systemic Circulation Emboli

» Different to pulmonary emboli
* Smaller
* Arterioles
e Abnormal -> normal

* Bacterial endocarditis
* Spleen, myocardium, kidney and brain
* Cause of stroke

Virchow’s Triad - contemporary concept

Smoking
Endothelial damage Drug use Stasis

IV Lines )
Slowing or cessation of flow

Trauma Polycythemia

Surgery

Hypercoagulability

Inherited Acquired
Factor V Leiden, Hyperhomocysteinemia Malignancy, Lupus, Renal failure, Diabetes
Protein C resistance, Protein S decrease Thrombocytopenia, Immobility, Pregnancy,
OCP, HRT, Obesity, Smoking
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Athero-embolism - applying Virchow’s Triad

Vessel wall damage
Slow, multi-stage
Endothelial dysfunction
Active inflammatory infiltration
Rich lipid core
Weakening fibrous cap

Flow

Local flow behavior
and biomechanical
characteristics

Stasis, Viscosity,

Thin-cap fibroatheroma Ruptured plaque

Blood constituents / Hypercoagulability
Thrombogenic factors, impaired fibrinolysis,
Hyperlipedemia, Cell aggregation

Stroke

10% of deaths®
5% of global loss of disability-

adjusted life years

200 per 100,000 population

80% of strokes are ischemic

e ~25% cardioembolic
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Embolic Stroke of Undetermined Source (ESUS)

Non-lacunar ischemic
stroke with no convincing

etiology’

Embolic Stroke of Undetermined Source (ESUS)

Cerebral
Hypertensive Amyloid

Lacunar stroke Cerebral Smal _ g Angiopathy
Vessel Disease
* Small-vessel disease
Deep in brain
* Small infarcts

Lacuna (hole) — small residual

cavity after tissue death
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Embolic Stroke of Undetermined Source (ESUS)

17% of all ischemic strokes®
Younger patients

Mild stroke

Recurrent stroke risk 4-5% per-yr®

Secondary prevention challenge

ESUS diagnosis

Exclude :

Panel 2: Criteria for diagnosis of embolic strake of
undetermined source*

Lacunar stroke = Stroke detected by CT or MRl that is not lacunart
»  Absence of extracranial or intracranial atherosclerosis
| pSI lateral carotid arte ry disease >50% causing 250% luminal stenosis in arteries supplying the
area of ischaemia
. : : « No major-risk cardicembolic source of emb
Major cardioembolic source = Noother specific cause of stroke identified (eg, arteritis,
Atrial fibrillation dissection, migraine/vasospasm, drug misuse)

SUStamEq Atrial flutter *Requires minimum diagnostic assessment {panel 3). fLacunar defined as a subcortical
Intracardiac thrombus Infarct smaller thanr. 15

. . " . e dimensi jhted b
Prosthetic valve / valve vegetations / infective endocarditis b St )

Atrial myxoma / other tumours greater than 24-48h after stroke onset. tPermanent or parcxysmal atral fibriflation

Mitral stenosis orather cardiac tumours, rocent (<4 weeks [
Recent myoca rdial infarct ventricular gjection fraction Jess than 30%, vabular vegetations, or infective

‘endocarditis.
LV Ejection fraction of <30%
Dissection, arteritis, migraine, vasospasm, drug
abuse
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ESUS Diagnostic work-up

e Brain MRI/CT - non-lacunar infarct
"+ Extracranial and intracranial arterial
imaging
* Echocardiography
* ECG and cardiac monitoring >24-hrs

TR | * +/- Heart Bugs / Implantable Loop

bt ,’rMA ’ Recorders

R S e e * Serology
* Multidisciplinary approach

ESUS Diagnostic work-up

* Always capture and
document arrhythmia
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ESUS etio|ogy Valvular Heart Fomm:rgvalg: f

Disease

Atherosclerotic
Plaques

ESUS etiology

16URE 1 Distribution of Potential Etiologies of ESUS in the Athens Stroke Rogistry
Calcific aortic valve Atrial fibrillation Atrial asystole and sick-sinus
syndrome

—  Atrial high-rate episodes

Aortic valve stenosis.
Atrial appendage stasis with

Mitral annular calcification \ 4 /
Myxomatous valvulopathy = a
with prolapse: e —— — 4 reduced flow velocties or

 A—
—"' 7 spontaneous echodensities
Patent foramen ovale / e

Atrial septal aneurysm —— / @

Ventricular non-compaction

Non-stenatic atherosclerotic ~ n-Ci
plaques with ulceration
Endomyocardial fibrosis

Aortic arch Cancer Covert non-bacterial thrombotic
atherosclerosis endocarditis
Adapted from Nealos et al. (2). ESUS = embolic stroke of undetermined source.
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Extracranial Carotid Sonography in Embolic Stroke

Scenario:
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Interpretation of Extracranial Carotid Artery Duplex Ultrasound

Strungly Recoms

Interpretation of Extracranial Carotid Artery Duplex Ultrasound

© Copyright. Society of Diagnostic Medical Sonography.
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Extracranial Carotid Artery Duplex Ultrasound
(fasum

Standards of Practice
AW

2.2 Descriptions

Guisilines, Poicies and Statemsnts

Dupi D Ut d Ext e Plaqua
Duplex Doppler Utrasound Extracrania
Ditease Classification

echogenic smooth normal minimal poor
hypoechoic irregular high moderate good
mixed indeterminate low maximum excellent
calcification

_indeterminate

Bifurcation Tortuosity Technical

Extracranial Carotid Artery Duplex Ultrasound

VASCULAR TECHNOLEGY

Extracranial Cerebrovascular B-mode imaging of the extracranial carotid arteries should be performed in longitudinal and
Duplex Ultrasound transverse planes utilizing anterior, lateral and posterior-lateral probe positions. Optimize
the gain to depict vessel walls, plaque and any other abnormalities.

# B-mode images should include the following:

© Longitudinal image of the commeon carotid artery (CCA)
o Transverse image of the carotid artery bifurcation
o Longitudinal image of the internal carotid artery (ICA)
c__Longitudinal image of the external carotid artery (ECA]
= The location, severity and characteristics of plague should
be in and planes.
= Any other abnormalities should be documented.

© Copyright. Society of Diagnostic Medical Sonography.
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Extracranial Carotid Artery Duplex Ultrasound

Carotid Artery Stenosis:
Gray-Scale and Doppler US
Diagnosis—Society of
Radiologists in Ultr

Recommendation.—The ICA US exami-
vt mmeen) nation should consist of gray-scale imag-
e ing, color Doppler imaging, and spectral
Doppler velocity determination. Because
stenosis is typically an area of narrowing
caused by plaque, with a focal area of
increased velocity and a poststenotic dis-
turbed flow, the location and character-
of plaque in the ICA should be de-
termined. The color Doppler a an

Extracranial Carotid Artery Duplex Ultrasound

v or

« Qualitatively note the nature of the plaque e.g(calcified, echolucent, irregular, smooth etc) the
length and anatomical position

© Copyright. Society of Diagnostic Medical Sonography.
All Rights Reserved.



2025 SDMS Annual Conference

Extracranial Carotid Artery Duplex Ultrasound

o s e o o 1,311

o

Roview

Joint Recommendations for Reporting Carotid
Ultrasound Investigations in the United Kingdom

CP. Outes ™, AR Nayior”, T. Hartsharne 5.4, Charies ', T. Fail%,

K. Humphries *, . Asiam ", P. Khodabakhsh « In the case of a large plaque in a large bulb (>10mm
. dia) measure and report the bulb diameter, plague
il dooocilool 1L

Extracranial Carotid Artery Duplex Ultrasound

The AIUM Practice Parameter for the

Performance of an Ultrasound ACR-AIUM-SPR-SRU PRACTICE PARAMETER FOR THE
Examination of the Extracranial PERFORMANCE OF AN ULTRASOUND EXAMINATION OF
Cerebrovascular System THE EXTRACRANIAL CEREBROVASCULAR SYSTEM

T
= If abnormalities are found, additional images must be
acquired:

al If atherosclerotic plaque is present, location,
extent, and characteristics should be documented
with grayscale imaging in both longitudinal and
transverse planes.

e
et o B B,

wersme 8. The report may characterize plaques, depending
on the laboratory interpretation criteria.”®>*
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Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 1

Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 1
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Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 1

Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 1
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Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 1

Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 1

Left
BS ED

Prox CCA 62.6cm/s 17.0cm/s

Mid CCA 83.1cm/s 25.9cm/s

Dist CCA 95.1cm/s 34.7cm/s i |

ProxICA 108.9cm/s 41.3cm/s W dhaw S i vl i o b
Mid ICA 80.9cm/s|  35.8cm/s L
Dist ICA 68.8cm/s 29.2cm/s r
Prox ECA 88.5cm/s 21.5cm/s
Mid VERT 68.8cm/s 27.0cm/s

ICA/CCA 1.3 1.6
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Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 2

Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 2

LEFT PROX ICA
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Duplex Ultrasound — complex sub-stenotic atherosclerotic disease - 2

PS ED

Mid CCA 114.3cm/s 19.4cm/s
Dist CCA 94.1cm/s 20.4cm/s
Prox ICA 83.4cm/s 27.4cm/s
Mid ICA 94.0cm/s 25.4cm/s
Dist ICA 72.7cm/s 20.6cm/s
ProxECA  96.5cm/s 11.8cm/s
Mid VERT 59.1cm/s 16.6cm/s

ICA/CCA 0.9 1.3

Carotid Endarterectomy

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid Endarterectomy

The Vulnerable Plaque

Symposia

Jourmal of Disgrontic Madical Scrography
2075Vl 41(5) 510516

The Efficacy of Emerging Ultrasound & bty 2
Applications in Characterizing o
Vulnerable Carotid Plaques

Iagepud comiurmaispermasont
DOk 101 17787564T9324131 1545
ol agepe ey

§ sage

Jim Baun, MEd, RDMS, RVT, FSDMS'(

Abstract
Th

d i ! d applicatk fag
offers the opportunity for answering a long-standing question about the morphological makeup of focal earotid
atheroselerotic lesions, that is, is this particular phaque vulnerable or not? Vulnerable lesions are those which, based
on their histological and morphological features, predispose a patient to an increased risk of a cerebral ischemic event.
(CIE) secondary to plaque or thrombus embolization. The ability ta reliably differentiate plaque types using readily
avallable noninvasive imaging methods facilitates risk ion in both and ic patients.
Improved identification of at-risk lesians makes more targeted patient management and/or incerventional decisions
possible. Three emerging ultrasound applications that have demonstrated efficacy in offering this enhanced diagnostic
eapability are point shear wave elastography (pSWE), contrast-enhanced ultrasound (CEUS), and microvaseular
ultrasound imaging (MUI).

Keywords
&
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Interpretation of Extracranial Carotid Artery Duplex Ultrasound

Shocation  Towosly  Trchrical ‘;;;'!S‘yg;
= MRS
b | f;}!'g yagd
L

w ST L8]
;j::. .o 7 .

b (>10 mm
eter, plaque
thickness and residual lumen
» Qualitatively note the nature of the plaque (calcifie
irregular, echo-poar, etc.)
« Record length of longer stenoses.

Carotid webs
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Carotid web

e Rainer - 196822
¢ Variant intimal fibromuscular dysplasia
¢ Shelf-like projection into bulb

¢ Young stroke

Fibromuscular Hyperplasia of the Carotid Artery
Causing Positional Cercbral Ischemia

* F>M

Carotid web etiology

Unclear and controversial
Congenital Acquired

Embryological remnant? e Case reports

Developmental anomaly?
Genetic factors? ® FOcal

Intimal fibrous proliferation - without

atherosclerosis | N tl ma I

dissection
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® Embolic stroke of undetermined source (ESUS)

® Prevalence 9.6% 23

°C I?).Ei atcieqayveb

® 24% <55yrs

®fFemale
® African heritage

® Further studies

needed

45

Carotid web

® Recirculation, flow stasis and
thrombogenesis

* Medical treatment

* Antiplatelet

* |nterventional treatment

® (Carotid stent

® (Carotid web resection (24)
46

© Copyright. Society of Diagnostic Medical Sonography.
All Rights Reserved.




2025 SDMS Annual Conference

Carotid web

Recommendation 61

For symptomatic patients with a carotid web in whom

no other cause for stroke can be identified after detailed
neurovascular work up, carotid endarterectomy or carotid

artery stenting may be considered to prevent recurrent
stroke.

Class

Level

References ToE

b Gugliemi et al. (2021)",
Kim et al. (2019)°°,
Zhang et al. (2013)*"",
Choi et al. (2015)"*",

Recommendations for Carotid Web
Referenced studies that support recommendations are summarized in

online :

1. In patients with carotid web in the distribu-
tion of ischemic stroke and TIA, without other
attributable causes of stroke, antiplatelet
therapy is recommended to prevent recurrent
ischemic stroke or TIA™5%9

©

. In patients with carotid web in the distribution
of ischemic stroke refractory to medical man-
agement, with no other attributable cause of
stroke despite comprehensive workup, carotid
stenting or CEA may be considered ta prevent
recurrent ischemic stroke, ™4

Laberyie et al. (2021)**

> Eur 1 Vasc Endovasc Surg, 2023 JanSS(117-131. o 10.1016/4ivs2022.04 011, Epul 2022 May 20, (25)
Editor's Choice - European Society for Vascular

Surgery (ESVS) 2023 Clinical Practice Guidelines on

the Management of Atherosclerotic Carotid and

Vertebral Artery Disease

Carotid web — diagnosis

(26)

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

® Digital subtraction angiography (DSA)

® CT Angiography

® Magnetic Resonance Angiography

® Ultrasound

® Contrast enhanced ultrasound

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid web

Imaging characteristics

Motionless triangular lesion
Protrudes into the lumen
ICA wall

* \Variesinsize
Iso / hypoechoic
Longitudinal view

LEFT PROXICA SAG
Easily missed

Carotid web

* Flow stasis and thrombus
formation I

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid web

Carotid web: an occult mechanism of embolic stroke

Imaging Characteristics Brian Mac ﬂr;\.' 1, Bart ) Emmer 2, Stefan D Roosendaal 2, David Zagzag ®, Shadi Yaghi 4

Erez Nossek ¥

Table 1 Imaging characteristics of carotid webs compared with common radiographic mimics

Carotid web Atherosclerosis Arterial dissection Intraluminal thrombus
Stenosis Rarely Can cause stenosis or occlusion Can cause stenosis or occlusion Can cause stenosis or ocdusion
Location Arising from posterior wall of At sites of maximum turbulence Proximal ICA, can propagate distally Can arise anywhere in extracranial
proximal ICA or intracranial dirculation
Morphology Shelf-life, regular. Can be iregular if Iregular Irregular, can have a ‘spiral® Iregular, can have free-floating
there is superimposed thrombus. appearance components
Calcium No Frequently present No No
Temporality Does not change with time (unless  Can progress or regress Resolves with time Resolves with time
there is superimposed thrombus)
Other Can be bilateral Evidence of atherosderosis ekewhere in Presence of true and false lumen  Likely to change in appearance in
cervical and intracranial drculation the order of hours to days

ICA, intemnal carotid artery.
(27)

Carotid web

Imaging characteristics

Table 1 Imaging characteristics of carotid webs compared with common radiographic mimics

Carotid web Atherosclerosis Arterial dissection Intraluminal thrombus
e — e —
Stenosis Rarely Can cause stenosis or occlusion Can cause stenosis or occlusion Can cause stenosis or ocdusion
Location Arising from posterior wall of At sites of maximum turbulence Proximal ICA, can propagate distally Can arise anywhere in extracranial
proximal ICA or intracranial dirculation
Morphology Shelf-life, regular. Can be iregular if Iregular Irregular, can have a ‘spiral® Iregular, can have free-floating
there is superimposed thrombus. appearance components
Calcium No Frequently present No No
Temporality Does not change with time (unless  Can progress or regress Resolves with time Resolves with time
there is superimposed thrombus)
Other Can be bilateral Evidence of atherosderosis ekewhere in Presence of true and false lumen  Likely to change in appearance in
cervical and intracranial drculation the order of hours to days

ICA, intemnal carotid artery.
(27)
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Carotid web

Imaging characteristics

Table 1 Imaging characteristics of carotid webs compared with common radiographic mimics
Carotid web Atherosclerosis Arterial dissection Intraluminal thrombus
Stenosis Rarely Can cause stenosis or occlusion Can cause stenosis or occlusion Can cause stenosis or ocdusion
[Lu(anm Arising from posterior wall of At sites of maximum turbulence Proximal ICA, can propagate distally Can arise anywhere in mauaniall
proximal ICA or intracranial dirculation
Morphology Shell-ife, reqular. Can be imegular 11 ireguiar Irregular, can have a ‘spiral’ Iregular, can have free-floating
there is superimposed thrombus. appearance components
Calcium No Frequently present No No
Temporality Does not change with time (unless  Can progress or regress Resolves with time Resolves with time
there is superimposed thrombus)
Other Can be bilateral Evidence of atherosderosis ekewhere in Presence of true and false lumen  Likely to change in appearance in
cervical and intracranial drculation the order of hours to days
ICA, intemnal carotid artery.
(27)

Carotid web

Imaging characteristics

Table 1 Imaging characteristics of carotid webs compared with common radiographic mimics
Carotid web Atherosclerosis Arterial dissection Intraluminal thrombus
Stenosis Rarely Can cause stenosis or occlusion Can cause stenosis or occlusion Can cause stenosis or ocdusion
Location Arising from posterior wall of At sites of maximum turbulence Proximal ICA, can propagate distally Can arise anywhere in extracranial
proximal ICA or intracranial circulation
[Morphology Shell-ife, reqular. Can be imegular 11 ireguiar Irregular, can have a ‘spiral’ Iregular, can have free-floating
there is superimposed thrombus. appearance components
Calcium No Frequently present No No
Temporality Does not change with time (unless  Can progress or regress Resolves with time Resolves with time
there is superimposed thrombus)
Other Can be bilateral Evidence of atherosderosis ekewhere in Presence of true and false lumen  Likely to change in appearance in
cervical and intracranial drculation the order of hours to days
ICA, intemnal carotid artery.
(27)
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Carotid web

Imaging characteristics

Table 1 Imaging characteristics of carotid webs compared with common radiographic mimics
Carotid web Atherosclerosis Arterial dissection Intraluminal thrombus

Stenosis Rarely Can cause stenosis or occlusion Can cause stenosis or occlusion Can cause stenosis or ocdusion

Location Arising from posterior wall of At sites of maximum turbulence Proximal ICA, can propagate distally Can arise anywhere in extracranial
proximal ICA or intracranial dirculation

Morphology Shelf-life, regular. Can be iregular if Iregular Irregular, can have a ‘spiral® Iregular, can have free-floating
there is superimposed thrombus. appearance components

Calcium No Frequently present No No

[Tunporality Does not change with time (unless  Can progress or regress Resolves with time Resolves with time ]

there is superimposed thrombus)

Other Can be bilateral Evidence of atherosderosis ekewhere in Presence of true and false lumen  Likely to change in appearance in

cervical and intracranial drculation the order of hours to days
ICA, intemnal carotid artery.
(27)

Carotid web

Imaging characteristics

Table 1 Imaging characteristics of carotid webs compared with common radiographic mimics
Carotid web Atherosclerosis Arterial dissection Intraluminal thrombus

Stenosis Rarely Can cause stenosis or occlusion Can cause stenosis or occlusion Can cause stenosis or ocdusion

Location Arising from posterior wall of At sites of maximum turbulence Proximal ICA, can propagate distally Can arise anywhere in extracranial
proximal ICA or intracranial dirculation

Morphology Shelf-life, regular. Can be iregular if Iregular Irregular, can have a ‘spiral® Iregular, can have free-floating
there is superimposed thrombus. appearance components

Calcium No Frequently present No No

Temporality Does not change with time (unless  Can progress or regress Resolves with time Resolves with time
there is superimposed thrombus)

[Olhef Can be bilateral Evidence of atherosderosis ekewhere in Presence of true and false lumen  Likely to change in appearance in ]
cervical and intracranial drculation the order of hours to days

ICA, intemnal carotid artery.

(27)
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Carotid web

Symptomatic carotid webs require aggressive
intervention Fig 3. Cross appearance of carotid webs (CaWebs) during operative tion for carotid er (CEA).
A and B, CaWebs with associated, adherent thrombus (white arrows). €, Prism” morphology CaWeb (white ar-
row). D) "Veil" morphology CaWeb (white amow), Black arrows (A. € and D) show intimal changes noted distal to
CaWeb. including discoloration. thickenjng. and, in image (D). focal calcifications. demonstrating chronic
(28) inflammation consistent with turbulent blood flow resulting from Caweb,

Carotid web —case 1

* 36-yr-old male

* Right hemispheric embolic

stroke

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid web —case 1

* Right hemispheric embolic

stroke

Carotid web—cas&€l = —
* Bilateral carotid web?fi\j‘_ _\._7(—*’4’5
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Carotid web —case 1

* Bilateral carotid webs

34 LEFT‘PROX ICA SAG LEFT PROX ICA SAG

Carotid web — case 2

* 64-yr-old male
* Right hemispheric embolic
stroke

* Bilateral webs on DUS

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid web — case 2

Carotid web —case 3

* 57-yr-old female

* Seizures

* PH of traumatic brain injury

* CTA —small left ICA intimal flap, suggesting dissection

* Duplex to characterize

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid web —case 3

Carotid web — case 3

LEFT PROX ICA - POSTERIOR
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Carotid web —case 3

LEFT PROX ICA TRANS

Carotid web —case 3

MO PRESSURE IN THEATER,
THERE THIS 15
REFERREP
TO AS
“FLOP

Neuroimaging MDT meeting

T DANTS 12-9

'tvtropes.org/pmwiki/pmwiki.php/ComicStrip/Garfiel
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Carotid web — case 3

Neuroimaging MDT meeting

Carotid web — case 4

* 38-yr-old female
* Young stroke work-up
* Right hemispheric embolic stroke

* CTA — 50% stenosis at C5 level CCA

* RFs: Smoker, hypercholesterolemia, newly diagnosed T2M

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid web — case 4

e Complex, mobile lesion ®eHTeea
¢~ 3.0cms length
* No velocity or ratio increase

RIGHT CCA

Carotid web — case 4

© Copyright. Society of Diagnostic Medical Sonography.
All Rights Reserved.



2025 SDMS Annual Conference

Carotid web — case 4

Carotid web — case 5

* 35-yr-old male
* Left amaurosis fugax

e CT brain normal

W s
‘b

e CTA - bilateral carotid webs

© Copyright. Society of Diagnostic Medical Sonography.
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Case 5 -Duplex ultrasound study

RIGHT ICA PROX - FLOW DYNAMICS
POSTERIOR
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Case 5 -Duplex ultrasound study

CT Angiography

© Copyright. Society of Diagnostic Medical Sonography.
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CTA & DUS v
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Carotid web

* Future directions

B c
Peveh van
L

ese—

m

F

A 8 s
Cenman o (S g

Use of Carotid Web Angioarchitecture for Stroke Risk
Assessment

81

Carotid web

Assessment of Complex Flow Patterns in Patients
With Carotid Webs, Patients With Carotid
Atherosclerosis, and Healthy Subjects Using 4D Flow

* Future directions

FIGURE 2: Artist depiction of streamlines and velocity profile in (a) normal carotid bifurcation compared to (b) a carotid bifurcation
with an stherosclerotic lesion (¢) a carotid bifurcation with a Carotid web (CaW) lesion. The larger recirculation region in patients
with CaWs due to the sudden expansion,

© Copyright. Society of Diagnostic Medical Sonography.
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Carotid web — future directions

* Research opportunities:
* Risk, prevalence, populations

* DSA: flow dynamics, particle residence time, recirculation

zones3!
* CTA: flow dynamics, web character, angioarchitecture
* MRA: flow dynamics, wall stress
* DUS: correlative imaging, increase awareness,

enhanced protocols, sensitivity

ESUS — (perhaps) Not

© Copyright. Society of Diagnostic Medical Sonography.
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