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Matural History of Asymptomatic Moderate Carotid Artery Stenosis in the Era

of Medical Therapw

Yang-Jin Park™?, Dong-lk Kim™", Gyeong-NMoon Kim~°, Duk-Kyung Kinm™", Young-wook Kim™?

OBIECTIVE: To determine the incidence and risk factors
of carotid stenosis progression in patients wvwith asymp-
tomatic moderate carotid artery stenosis {CAS).

METHOLDS: Patients with asymptomatic moderate CAS in
duplex ultrasound (DUS) were identified from 2003 to 2008,
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CONCLUSIONS: The incidence of carotid stenosis
progression in asymptomatic moderate CAS was high even

In use of aspirin and statin.

carofid stenosis progression and development of NS were
B3.5% 5.3% and 98.1% 1.4%, respectively, with no dif-
ference from those of statin. There was no significant pre-
dictor of carotid stenosis progression, and it was not
significantly associated with development of INS. The S5-year
actuarial patient survival and symptom-free survival were
95.3% 4+ 2.7 and 93.4%: 4+ 3.0%. respectively. with no differ-
ence from those of statin. The only independent predictor of
death and INS/death vwas a remote history of INS {hazard
ratio 18.166. & — 0.021, hazard ratio 4.840, / =— 0.046).

COMCLUSIONS: The incidence of carotid stenosis pro-
gression in asymptomatic moderate CAS was high even in

popular use of aspirin and statim. Although development of
INS was not associated with carotid stenosis progression,
it was a risk factor of long-term morbidity and surwvival.
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QQ%%) wwas 3.I1% for padents aged =65 years parricipadng in a
health-screening program and r14.7% for patients with peripheral
vascular disease. =

In contemporary practice, the practice guidelines ourrently
support carodd endarterectomy (CEA) as the oeaoment in
asymptomatic CAS paticnts with a severity greater than 7o%, who
demonstrate an estimared perioperative morbidity and mortalice
risk of 3%.°7 Recently, there is emerging evidence in favor of
aggressive medical management that reduces the compelling
indications for CEAfstenting in asymptomatic populations.® The
best medical therapy includes smoking cessation, antiplatelet
therapwv, oconrtrol of hvpertension and diabetes, and lipid
reduction with statin.® Although there is no current guideline
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Asymptomatic carotid stenosis is associated with M) Check forupd:
mobility and cognitive dysfunction and heightens falls
in older adults

Vicki L. Gray. PhD.” Andrew P. Goldberg., MD.® Mark W. Rogers. PhD.” Laila Anthony., BS.~
Michael L. Terrin, MD, CM, MPH. Jack M. Guralhik, MD, PhD." William C. Blackwelder. PhD.“
Diana F. H. Lam. PhD." Siddhartha Sikdar, PhD." and Brajesh K. Lal, MD." Baltimore, Md: and Fairfax. \va

Conclusion: ACAS is associated with impaired mobility and cognition that are ory ste-

affects

accompanied with increased fall risk. These impairments increased with increase  .ane
severity of ICA stenosis. fvetcai
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State Examination). Falls were recorded for the past & months. Standardized carotid ultrasound examination classified
participants into Nno stenosis (<50% diameter reduction) (N = 54). moderate stenosis (50%%-69%4) (n = 17), and high-grade
stenosis (FO4-29%46) (M = 9) groups. Linear and logistic regraession analyses detaerminaed the associations betwvween these
rmeasures and the degree of stenosis (three groups).

Results: Logistic regression analysis showed their degree of stenosis was associated with reductions in mobkility (Short
Physical Performance Batterny [P = OQO08], Berg Balance Scale [P = .O0O08], Four Square Step Test [P = .O05]. DGl [P =
OO01], TUS [P = 0004], gait speed [P = .02]), perceived physical function (ABC [A <= .0001]. SF-12 Physical Function
Component [P =< .O001]), and cognition {(MMSE [P = .O03%]). SAdults with moderate- anmnd high-grade stenosis had a greater
iNncicdence of falls compared with those without stenosis (relative risk, 2.86; P = .01). Results remained unchanged aftter
adjustrment for age. sex and cardiowvascular risk factors.

Conclusions: ACAS is associated with impaired mebkility and cognition that are accompanied with increased fall risk.
These impairments increased with worsening severity. (J Wasc Surg 2020;71:12930-7.)
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Features associated with increased risk of stroke in patients
with ACS treated medically

Clinical® = Contralateral TIA/stroke'?!

Cerebral : . : _
. . » |psilateral silent infarction'#?
imaging

« Stenosis progression (> 20%)'%3
« Spontaneous embolization on transcranial Doppler

(HITS)'2*

Ultrasound :
* Impaired cerebral vascular reserve'?*

imaging  Large plagques®'?¢
= Echolucent plagues®®
* Increased juxta-luminal black (hypoechogenic) area'?”
[
MRA * Intraplague haemorrhage'?® E
* Lipid-rich necrotic core Eﬁ
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MManagernment of carotid bifurcation stemnosis imn stroke prevention has Desen the subject of extensive investigations, imnclhudi
rmultiple ranmndormized comntrolled trials. The proper treatment of patients withh carotid bifurcation disease is of major imter
TtTo wascular surgeons andad other wvascular seeecialists. Im 2071, the Society for Wascular Surgery published guidelinss fior t
treatrmernt of caroticd artery discase,. At thhe tirme, sewveral randcdormized trials. cormparing caroticd endcarterectorny (CEA) a
caroticd artery stemntimg (Cas) were reported. Simnce the 207011 guidelimnes, seoveral studies armnd a feww systoermatic rewie
cormEearimoag CES amnd Cas hawve been reportec,. amnda the role of meaedical managserrment has been reerm iohasized. Tn the prese
ublicatior, wwe hawve updated and expandecd omn the 2071 guidelines with specific ermphasis o five arcas: (1) is T EAS
ormrmendad owver rmaxirmal medical therapy for lowve-risk patients: (2) is CEA recormrmended over tranmnsfermoral CAas for
surgical risk patiernts wwith syrmptormatic caroticd artery stemnosis of =509 (3) the tirmimng of caroticd imnterventiormn for patie
presentimg with acute stroke:; () screening for carotid artery stenosis imn asyrmptormatic patients: and (5) the optinm
segquernoce of Iinmntervention for patients with comibined carotid and coromnarns: arterny disesasae.

A separate impplementatiorn docurment will address othaer importamnt clinical issues imn extracramial ceraebhrowvascus
dAdiscase. Recormimiaendations are madce usinmng the GRADE (grades of recomimendcation assessment developrment, @
evaluatiomn) approach. as vwas usaed for otheaer Society for Wascular Surgery guidaelimes. The cormmittes recormirmeaendads
as the first-lime treatrmaent for syrmptomatic low-risk surgical patients wwith stenosis of S0O%4 to 9996 and asyrmotorma
Patiernts vwith stenosis of 7O%94% to 9994, The perioperative risk of stroke and death imn asyrmptormatic patiemnts rmust be =]
o ensure bemnefit for the patient. Imn patients wwith recent stakle stroke (rmodified Ranmnkim scale score, O-2), caro
revascularization is conmnsicdered appropriate for syrnmptomatic patients wwith =50%96 stenosis amd should be perforrmed
soorn as the patient is mneuraologically stable after 48 howurs but defimnitely <1454 daws after swywrmptorm onset. In the gemne
population,. screenmnimng for climically asyrrmiptormatic caraoticd artery stenosis in patients without cerclhrovascular sy rmioto

or sigrnificant risk factors for caroticd artery disease is mot recommendeaedc. In selected asymprtormatic patients wwith
iNmncreasedc risk of caroticd sternosis. we suggest screamnmimng for climically asyvmptormatic caroticd artery sternosis as lormng as t
patients would potentially be fit for amd willimng to consider carotid imntervention if significamnt stenosis is discowvered. |

Ppatients wwith syrmprtormatic carotid stemnosis of S0O0946 to D996, who recuire both CES anmndcd coromnany arcteny oywpass graftil
wwe suggogest CEA before, or comncomiitanmt with, coramary arterny bypass graftimag to potenmtially recduce the risk of strc
and stroke/death. The seguencimnag of the intervention depends o the climical Ppresentatiomn armnd iNmnstituwtic
experiencoase. (J Wasc Surg POZ7F . TS8S-F25S))




Two Main RCT for CEA vs Medical for
Asymptomatic ICA

B Asymptomatic Carotid Artery Study (ACAS)
1995 with update 2004

| il = Asymptomatic Carotid Surgery Trial (ACST)
& (ACST1)
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ACAS, 1995

B Asymptomatic Carotid Artery Study
v Prospective randomized trial
v 39 sites in the US and Canada
v 5 years follow up (1987-1993)

v 1662 patients with asymptomatic carotid artery stenosis
60% or greater

v Daily aspirin administration and medical risk factor
management for all patients

v"Medical vs. carotid endarterectomy



Kaplan-Meier estimates of proportion
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Years of follow-—up

There was no difference between
the two groups in the incidence of
major stroke or death

The incidence of any ipsilateral
TIA or stroke or death was lower
in the surgical group (p = 0.004)



Conclusion

® CEA reduces the risk of any stroke or death from
11% to 5% at five years in patients with
asymptomatic stenosis of =2 60% . Reduction 53%

® The ACAS recommended CEA for patients aged
<80 years as long as the expected combined
stroke and mortality rate for the individual surgeon

<3%.



ACST Trial

B RCT assigned 3120 patients with 260 percent
asymptomatic carotid stenosis to immediate CEA vs
medical therapy.

® 5 years of follow-up (1993 and 1998)

B That trial also showed an advantage in limiting stroke and
death at 5 years for CEA compared with maximal medical
therapy (4.1% vs 10.0%)
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Deferred 6.07% (SE 0.74)

5 years risk for all strokes in the
CEA group was reduced by half
compared with the CEA deferral

group

S years risk for fatal or disabling
strokes in the CEA group was
reduced by half compared with

the CEA deferral group
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Lancet , 2010

10-vear stroke prevention after successful carotid
endarterectomy for asymptomatic stenosi CST-1):
a multicentre randomised trial

Alisorn Halliday, Michael Harrison, Elizabeth Hawter, Xiangling Kong, Averil Mansfireld, Joanmna Marra, Hongchao Pam, Richard Peto, Jobhn Potter,
Kazerm Rahimmi, Angela Rauw, Steven Robertson, Jonathan Streifler, Dafydd Thomas, on behalf of the Asymptomatic Carotid Surgery Trial (ACS5T)
Collaborative Growp™
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Conclusions: iong-
= CEA for asymptomatic patients reduces 10-year stroke risks ally

(17.9% vs 13.3%, gain 4-6%). =
= Half this reduction is in disabling or fatal strokes. -

proportions operated on while still asymptomatic were 89724 versus 4 -824 at 1 yvear (and 92-124 vs 16-5%% at 5 yvears).
Perioperative risk of stroke or death within 30 days was 3-02& (959 CI 2-4—3-9; 26 non-disabling strokes plus
34 disabling or fatal perioperative events in 1979 CEAs). Excluding perioperative events and non-strolke mortality, strole
risks (immediate vs deferred CEA) were 4 - 126 versus 10-024 at 5 vears (gain 5-995, 9526 CI 4-0—7 -8) and 10-8%2% versus
16 -924 at 10 vears (gain 6 - 124, 2-7—9.4); ratio of stroke incidence rates 0-54, 9524 CI 0-43—0-68, p<0-0001. 62 versus 104
had a disabling or fatal stroke, and 37 versus 84 others had a non-disabling stroke. Combining perioperative events arnd
strokes, net risks were 6-924 versus 10-9245 at 5 years (gain 4-124, 2-0—6-2) and 13- 425 versus 17 - 924 at 10 years (gain
4-6245, 1-2—7-9). Medication was similar in both groups; throughout the study, most were on antithrombotic and
antihvpertensive therapy. Net benefits were significant both for those on lipid-lowering therapy and for those not, and
both for men and for women up to 75 yvears of age at entry (although not for older patients).

Interpretation Successful CEA for asymptomatic patients yvounger tham 75 vears of age reduces 10-vear stroke risks.
Half this reduction is in disabling or fatal strokes. WNet benefit in future patients will depend on their risks from
unoperated carotid lesions (which will be reduced by medication), on future surgical risks [(which might differ from
those in trials), and on whether life expectancy exceeds 10 yvears.




What about lipid-lowering medication

B The strength of these conclusions has been questioned that the
medical therapy arm did not reflect contemporary medical
management (statin)

B ACST-1 showed that the stroke risk with CEA plus MT was
nearly half that of MT alone, irrespective of whether patients
were receiving lipid-lowering drugs or not.

v'0.7% vs 1.3% annually, (P <.0001) for those on lipid-
lowering drugs

v 1.8% vs 3.3% annually (P < .0001) for those not on lipid
lowering drugs.




"
Best medical treatment alone may not be adequate for

patients with asymptomatic carotid artery stenosis

Kosmas |. Paraskevas, MD, PhD.” Frank J. Veith, MD, FACS."“ and Jean-Baptiste Ricco, MD. PhD, FEBVS.”
London, United Kingdorm: New Yoark, NY: Cleveland, Ohio: and Poiftiers, France

Journal of Vascular Surgery, 2018

® Not all pts with ACS carry the same risk of stroke.

® Not all “Asymptomatic” patients are truly asymptomatic

v patient suffering TIA while asleep may have no symptoms the
following day and will be considered asymptomatic

v ACS is associated with cognitive decline:

® There is evidence that cognitive function improves after CEA or CAS,
whereas there is no improvement with MT
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Society for Vascular Surgery clinical

practice guidelines 2022

® |n low surgical risk patients with asymptomatic
carotid bifurcation atherosclerosis and stenosis of
>70% , we recommend CEA with best medical
therapy over maximal medical therapy alone for the
long-term prevention of stroke and death

(grade IB)



Factors influencing outcome

® Delay to benefit :
v long-term investment , approximately two years after
surgery.
B Perioperative complications
v The perioperative stroke and death rate is <3 percent.
B Sex : Male get better benefit ?

ACAS, ACST and NASCET:
Comparative Resulis

The 10-year data from ACST-1 found a similar benefit for the outcome of
any stroke or perioperative death for males and females <75 years of age
(males: ARR 5.5 %; females: ARR 5.8%).
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Still in Doubt ?7?7°?7

patients with ACS who have a high risk of ischemic stroke :

B Severe carotid stenosis >80%

® Progression of the carotid stenosis (twice the risk)

B Asymptomatic embolism detected on transcranial Doppler ultrasound(TCD)
B |psilateral silent embolic infarcts on CTA/ MRI

® Carotid plague morphology

v" Carotid plaque ulceration : > 3 increase the risk of stroke at 3 years
v" Large plaque area

v Plaque echolucency or hypoechoic on US

v Intraplague hemorrhage on MRI

B Reduced cerebral blood flow reserve



= S
Patients unlikely to benefit from
revascularization

B Severe comorbidity due to other medical or surgical
linesses that increase their perioperative risk

B | imited life expectancy
® Prior disabling ipsilateral stroke

B Patients with total occlusion of the internal carotid
artery
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Conclusion

B Patient with >70% asymptomatic carotid stenosis should be
considered for CEA, TCAR, or TF-CAS to decrease long-term risk

of stoke
v Patient has 3-5 yers life expectency
v Periop stroke / Death rates < 3%
® Determination which technique based on presence / absence of
high risk criteria for CEA, TCAR, or TF-CAS

® Upcoming randomized trials to answer role of modern
pharmacological RX in management of Asx carotid stenosis:

v SPACE-II
v CREST 2









	Is Intervention In Asymptomatic Carotid Stenosis Justified: Re
	Slide 2
	Slide 3
	Slide 4
	Guidelines
	Slide 6
	Features associated with increased risk of stroke in patients w
	Slide 8
	Two Main RCT for CEA vs Medical for Asymptomatic ICA
	ACAS, 1995
	Slide 11
	Conclusion
	ACST Trial
	Slide 14
	Slide 15
	What about lipid-lowering medication
	Slide 17
	Society for Vascular Surgery clinical practice guidelines 2022
	Factors influencing outcome
	Still in Doubt ????
	Patients unlikely to benefit from revascularization
	Conclusion
	Asymptomatic Carotid Stenosis
	Slide 31

