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CONSIDERATIONS GENERALES



Quel est le pourcentage de

I’ensemble des AVC dont I'étiologie
est la sténose carotidienne?




POURCENTAGE DES AVC
D’ETIOLOGIE CAROTIDIENNE

15%




Combien de Québécois seront

victimes d’un AVC d’origine
carotidienne cette année?
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Combien de ces 2400 patients

auront eu des symptomes
neurologiques transitoires?
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STENOSE CAROTIDIENNE
AU QUEBEC

120 000 Québécois ont une sténose carotidienne >50%

Tt T e ey

2400 pts/an auront un AVC causé par cette sténose

L

Symptomatique: 1000 pts Asymptomatique: 1400 pts




Quel est le mécanisme

pathophysiologique de ce type
d’AVC?
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- Phénomeéne embolique




Quels sont les options

thérapeutiques pour prévenir
ces AVC?
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- Modification HDV

- Controle glycémique
- Anti-hypertenseur

- Antiplaquettaire
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Quel est la définition de sténose

symptomatique/asymptomatique?
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Sténose carotidienne

SYMPTOMATIQUE:

-Amaurose fugace, ICT (<24h) et AVC mineur (>24h)
-Correspond au territoire cérébral carotidien ipsilat.
-Pas d’autres causes identifiables

- < 6 mois

ASYMPTOMATIQUE:
-Jamais eu de symptome
-ou Hx de symptomes mais > 6 mois



Quel est la conduite face a une

stenose ASYMPTOMATIQUE?
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STENOSE ASYMPTOMATIQUE
DEPISTAGE

- Role du dépistage par duplex:
- ROUTINE = NON (classe Ill)
- SELECTIF © Peut-étre (classe Ilb) pour Tx médical

Si patient 3 haut risque d’AVC ( = 2):

- >65 ans

- Hx familiale d’AVC
- Tabac

- HTA

- Diabéte

- DLP

- MVAS

- MCAS
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INDICATION Tx

- Traitement médical © Tous (classe I)

- Chx ® sélectif (classe lla)
Indication: Sténose 60-99%
+ Survie estimée > 5 ans
+ Risque opératoire (déces/AVC) < 3%
+/- homme (guidelines U.S.A.)
+ Marqueurs de risques:
1) ICT/AVC contralatéral
2) Imagerie:
-Plaque: écholucent, hemorragie intraplaque,
progression rapide...
-Infarctus silencieux (CT, TCD)

- Stent ¥ Tres trés sélectif (classe l1b)

- Si pas candidat chirurgical et trés haut risque d’AVC
-(Déceés/AVC 30jrs: Stent: 2.7% vs  Chx:1.6%)*

* Rosenfield K. Metaanalysis NEJM 2016;374:10°

Eur J Vasc Endovasc Surg (2018) 55, 3e81
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STENOSE SYMPTOMATIQUE
INDICATION Tx

- Traitement médical & Tous (classe 1)

-  Chx = Indication: Sténose 70-99% (classe 1), 50-69% (classe lla)
+ Risque opératoire (déces/AVC) < 6%
+ Niveau fonctionnel

- Stent © (classe lla) (*CREST: 30jrs décés/AVC stent: 6.0% vs Chx: 3.2% p=0.02)
Indication: Sténose 50-99%

+ Risque intervention (décés/AVC) < 6%

+ Niveau fonctionnel

+ Chx a risque élevé: -MCAS/MPOC sévere
-Cou hostile ( RTx, Redo)
-Paralysie n. récurrent laryngé contralat.
-Sténose trés prox. ou distale

Eur J Vasc Endovasc Surg (2018) 55, 3e81



Quels facteurs permettent

d’estimer le risque d’AVC chez
les patients symptomatiques?




ESTIMATION DU RISQUE D’AVC

~

AGE

SEXE

COMORBIDITES
SYMPTOME INITIAL
DELAI AVANT CHIRURGIE
CORTICAL vs LACUNAIRE

STENOSE CAROTIDIENNE SYMPTOMATIQUE

CLINIQUE IMAGERIE

TYPES DE PLAQUES

DEGRE DE STENOSE
OCCLUSION CONTRALATERALE
LESION TANDEM
RECRUTEMENT COLLATERAL



ESTIMATION DU RISQUE D’AVC
STENOSE CAROTIDIENNE SYMPTOMATIQUE

CLINIQUE IMAGERIE

o DELAI AVANT CHIRURGIE
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TIMING CHIRURGICAL OPTIMAL CHEZ
LE PATIENT SYMPTOMATIQUE



Rothwell PM et al., Lancet 2004;363:915e24.
Fairhead JF et al.,Neurology 2005;65:371e5.

Ois A et al.,Stroke 2009;40:2727e31.

Bonifati DM et al., J Neurol Sci 2011;303:85€e9.
Johansson EP et al., Stroke 2013;8:220e7.
Marnane M et al., Stroke 2014;45:801e6.

Hx NATURELLE

2 weeks

ECST+NASCET+VA,
BMT patients

21%

*Risk of stroke after TIA in patients with 50-99% carotid stenoses



Rothwell PM et al., Lancet 2004;363:915e24.
X Fairhead JF et al.,Neurology 2005;65:371e5.
Ois A et al.,Stroke 2009;40:2727e31.

Bonifati DM et al., J Neurol Sci 2011;303:85e9.
Johansson EP et al., Stroke 2013;8:220e7.
Marnane M et al., Stroke 2014;45:801¢6.

RISQUE AVC POST Sx INITIAL

2 weeks

ECST+NASCET+VA,
BMT patients

Johansson et al.

21%

Marmane et al.
Bonifati et al.
Fairhead et al.
Qis et al.

*Risk of stroke after TIA in patients with 50-99% carotid stenoses
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. 70-99% stenosis
. 50-69% stenosis

5 yrs ARR (%)

0-2 2-4 4-12 >12
Time from event to CEA (weeks)
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BENEFICE CHIRUGICAL
PAR RAPPORT AU TEMPS

CHx > 12 semaines NNT 125
CHx < 2semaines NNT5
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Eur J Vasc Endovasc Surg (2018) 55, 3e81 Stroke. 2018 Mar;49(3):e46-e110. Int J Stroke. 2017 Jan 1:1747493017743062

14 jrs 48 hrs - 7 jrs <14 jrs




Opérer rapidement apres le

symptome initial est bénéfique




Opérer rapidement apres le

symptome initial est bénéfique

Chx = 48 hrs trop tot?
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RISQUE PROCEDURAL S e S e
Déces/AVC a 30 jours post Chx s

Sx anset to CEA <48h J

Sweden
« (n=2596)

META-ANALYSIS
2008-2015
. De Rango et al.

A



Stromberg et al. Stroke 2012;43:1331e5
R I SQU E P ROCE D U R E L De Rango et al., Stroke. 2015;46:3423-3436.

Déces/AVC a 30 jours post Chx

=

Sx onset to CEA <48h 3-7days 8-14 days > 15 days

Sweden 11.5% 3.6% 4.0% 5.4%
(n=2596)

e 5.3% 3.3% 3.4% 2.3%

De Rango et al.




Stromberg et al. Stroke 2012;43:1331e5

— De Rango et al., Stroke. 2015;46:3423-3436.
RISQUE PROCEDURAL Lt s £ i i

Tsantilas et al., Stroke. 2016;47:2783-2790.

)
S

S-Tdays 8-14 days > 15 days |'

Sweden
(n=2596)

META-ANALYSIS
2008-2015
De Rango et al.

UK
(n=23,235)

Germany
(n=56,279)




GUIDELINES RECENTS

Stroke. 2018 Mar;49(3):e46-e110.

<24 hrs
AVC en évolution ou
ICT crescendo

Not well established

1

Int J Stroke. 2017 Jan 1:1747493017743062.

As soon as possible




Quel est le pourcentage des

chirurgies effectuées en
< 2 semaines?




Proportion des chx < 2 semaines
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Proportion des chx < 2 semaines

| ETUDES RETROSPECTIVES l

I-bl 2010-2011 39%
- Iirl 2008-2010 8%

| — - -

= Inlrl 2003-2006 36%
EE 2007-2008 1 1%
L J—
- 2008 7%

- St
- :
p_d 2006 4,5%
A S
_j_ U 02- 2 DO 6 1(y Charbonneau P et al., J Vasc Surg 2016;64:1726-3.
EH EEE o Jetty P et al., J Vasc Surg. 2012 Sep;56(3):661-7.¢"
- Gladstone et al., Stroke, 40 (2009), pp. 2776-2782
N L 2002-2004 Den Hartog et al., EJVS, 47 (2014), pp. 233-239
rain™ Tl 6% Gaba et al., Sur: 12 -
., geon, 12 (2014), pp. 11-16

Dellagrammaticas et al., Clin Med (Lond), 7 (2007), pp. 589-592
Andgren et al., Acta Neurol Scand, 124 (2011), pp. 329-3:



Proportion des chx < 2 semaines

ETUDES RETROSPECTIVES

i+l

2010-2011 39%

2008-2010 8%

2003

2006 35%

""

Charbonneau P et al., J Vasc Surg 2016;64:1726-3.
Jetty P et al., J Vasc Surg. 2012 Sep;56(3):661-7.e
Gladstone et al., Stroke, 40 (2009), pp. 2776-2782
Den Hartog et al., EJVS, 47 (2014), pp. 233-239
Gaba et al., Surgeon, 12 (2014), pp. 11-16
Dellagrammaticas et al., Clin Med (Lond), 7 (2007), pp. 589-592
Andgren et al., Acta Neurol Scand, 124 (2011), pp. 329-3:



Proportion des chx < 2 semaines

‘ ETUDES RETROSPECTIVES |

I*I 2010-2011 399%

Iirl 2008-2010 89%
. I I WA= E
* £ (13 2ULIG 35%

-Patient se présente tardivement (25% aprés 2 semaines)
-Augmentation des délais:
Premiére visite en clinique
Investigation en externe
ICT-AF comme Sx initial
Investigation dans un centre sans chirurgien vasculaire




Proportion des chx < 2 semaines

| REGISTRES NATIONAUX RECENTS ‘

E %
| /R

2014-2015

2009-2014

2009-2013

2008-2011

62%
72%
52% ——
63%

Stromberg et al. Stroke 2012;43:1331e5
Loftus et al., EJVS 2016;52:438e43.
Tsantilas et al., Stroke. 2016,47:2783-2790.



Quand reporter la chirurgie?




GUIDELINES RECENTS

Reporter la Chx

Stroke. 2018 Mar;49(3):e46-e110. Int J Stroke. 2017 Jan 1:1747493017743062.

- AVC incapacitant (mRs 23)
- 2 1/3 territoire ACM
- Niveau de conscience altérée




Quel est le timing de la chirurgie

post-thrombolyse?




GUIDELINES RECENTS

Chx post-thrombolyse

Stroke. 2018 Mar;49(3):e46-e110. Int J Stroke. 2017 Jan 1:1747493017743062.

< 14 jrs si:

-Récupération neurologique rapide (mRs 0-2)
- < 1/3 territoire ACM

-Recanalisation de l'origine ACM

-Absence d’hémorragie/cedéme cérébrale




A quel moment le bénéfice

chirurgical s’estompe?
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DEGRE DE STENOSE

. 70-99% stenosis

5 yrs ARR (%)

0-2 2-4 4-12 >12
Time from event to CEA (weeks)
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APRES 2 SEMAINES

5 yrs ARR (%)

B MEN

| FEMALE

0-2 2-4 4-12 >12
Time from event to CEA (weeks)

Rothwell PM et al., Lancet 2004, 363:915.
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CONCLUSION

Symptomatique: 1000 pts Asymptomatique: 1400 pts

OBIJECTIF: Prévenir ces 2400 AVC annuellement

1) Patient Asx:
-pas de recommandation claire de dépister
-études futures auront pour objectif d’identifier cst-2, acst-2, crest2)
-Qui dépister?
-Quel patient a haut risque d’AVC = Chx
2) Patient Sx:
-Diminuer les délais
-Clarification concernant qui opérer < 48H



QUESTIONS




Ces guidelines sont basés sur

guelles évidences?
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COMPARAISON DES TRAITEMENTS

NASCET 26% 2% p < 0.001

(70-99%, AVC a 2 ans)

ECST 21% 7% b < 0.0001

*(80-99%, AVC a 3 ans)
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COMPARAISON DES TRAITEMENTS

ACAS 11% 5% p < 0.001

*(60-99%, AVC a 5 ans)

ACST 12% 6% p < 0.0001

*(70-99%, AVC a 5 ans)
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COMPARAISON DES TRAITEMENTS

Hﬁ o
b ,:yh;fw
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EVA-3S 10% 4%
SPACE 7% 6%
ICSS 9% 5%
CREST 6% 3%

(Déceés et AVC a 30 jours)*



COMPARAISON DES TRAITEMENTS
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Métaanalyse 2.7% 1.6%  p=significative

(Déces et AVC a 30 jours)*



COMPARAISON DES TRAITEMENTS

2.2.3.2.2. 'High-risk’ for surgery patients. The Stenting and
Angioplasty With Protection in Patients at High Risk for
Endarterectomy (SAPPHIRE) study randomised 334 patients
deemed “high-risk for CEA” to either CEA or CAS. The
criteria for defining a “high-risk for CEA” asymptomatic
patient included an asymptomatic 70—99% stenosis in the
presence of one or more of: clinically significant cardiac
disease (congestive heart failure, abnormal stress test, or
need for open-heart surgery); severe pulmonary disease;
contralateral carotid occlusion; contralateral laryngeal-
nerve palsy; previous radical neck surgery, cervical radia-
tion therapy; recurrent stenosis after CEA and age =80
years.'" However, the majority of SAPPHIRE patients (70%)
were asymptomatic, in whom 30-day death/stroke was
5.8% after CAS and 6.1% after CEA.""* """ At these levels of
risk, none would gain benefit in terms of |late stroke pre-
vention, suggesting they should be treated medically.

An algorithm for managing asymptomatic patients with
carotid disease is presented in Fig. 5.
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BIG RCTs

Tabde |. Major RETs in North &merica and Europe {1 9803 to mid- 1 9#0s) comparing carotid endarterectomy versus medical

management alone for stroke prevention

RCT Sewerity ol i -day surgical Reported Long-tesrm event rate Refative risk Pevalue
srenosh (%) C5M (%) fallesw-up period reduction (%)
{years) Carood Medical
endarterectomy (%)  management (%)
Symptomatic patients
MASCET [1] TO-3% 58 A 9.0 26.0¢ &5 <00
MASCET [2] SO-49 &7 5 I57 .2 29 0045
ECST [3] 70-95 75 3 (L.3* pik 45 i,
ECST [4.5) 5045 e ] IB.4" 156" Fone -
Asymptomatic patients
ACAS [6] &0-99 11 5 A Lo 53 0.004
ACST [T] &0-9% 1 5 &d4" 118 4 <000 |

“Inchudes 30-tay strokes and deaths but only ipsilsteral late strokes. "Inclesdes 30-day strokes and deaths and all late strokes. “Includes 30-day strokes (but
not deatha) and &l lave srrokes. ACAS, Agympromatic Carotid Atherosclerosis Sy, ACST, Asympramatic Carotd Surgery Trak C5M, combined stroke
andlor mortadicy rate; ECST, Eurup-u.m Carotd Surgery Trial: NASCET, MNorth Amernican Srmpl;l:muul: Carocid Em:hrmrnn-umr Trial; ACT, randomized

controlled erial




Other area of questions:

Women after 2weeks?

Degree of stenosis

Type of plaques?

Post stroke?

Score for prediction? (ABCD 2)

48H CONTORVERSY

WE KNOW DECREASING DELAY BEFORE CEA IS ONE
OF DETERMINANT WAY TO DECREASED STROKE,
AFTER 2 CANADIAN RETROSPECTIVE TRIAL, CEA
WERE PERFORMED WITHIN 2 WEEKS IN LESS THAN
40% OF CASES

-One of real focus should be to focus on operating
within 2weeks

SHOULD WE STILL OPERATE WOMEN 50-70% after 2



PROCEDURAL RISK

Look for indication why german operated these guys that early? Just because of
crescendo or just because presented fast

Cea plus de stroke post op si opere en 48h

. -Risk de transformation (prend 48h a un scan de demontrer une lesion)
-Plaque plus instable?
-Pas le temps de faire pre op adequat

—— Difference de type de patients:

plus de crescendo

plus de first event stroke inclus (déja associé € un risque plus eleve de
complic peri-op...)

Oblige a operer weekend when less experience team sometimes and variable
quality in post op monitoring

En meme temps: Allemand et UK dans un registre commun de plus 79,000pts
demontre pas de differnce significative peri-op




Score
ABCD 2

Risk Factor Points
Age

= B0 years 1
Blood pressure

Systolic BP = 140 mm Hg OR Diastolic BP = 90 mm Hg 1
Clinical features of TIA (choose one |

Unilateral weakness with or without speech impairment OR 2

Speach impairment without unilateral weakness 1
Dwuration

TIA duration > 60 minutes 2

TIA duration 10-59 minutes 1
Diabetes 1
Tatal ABCD ' score 0-7

[ k]

B o i

Wrpinpinh prok 1A, ccdapined s Larapd XET, 308 PE-TET

1 ] L] . ]
AR

AT e

ABRCD?

Scora

Z=tlay
Stroke

Commeant

03

£

G-7

Rizk

Haozpital clhservatian may be
urriecsgsany vl ool anolber
indicaticn (2.9 , novw strial fikrllasion)
Hospital chsmvation justfizd inomost
siuations

Haozgital chsarvation warthwhila

[1] Jahnsion 5C, Rathwell FM, Huynh-Huynh Wi, Giles MF,
ElkIng J5, Sicney 3, "Valiclation and rafinsmant of scomas to
pradicl very aady elrobe ok aller lrarsienl meheinic altack,"
Lancet. JGH:353-202. 2047,



Score
ABCD 2

Srcke Wrad Rlepncl DT R TS0 A0 S0 T ANEAN S0 QMCT, alakacion 2007 aun

ABCD? risk scare does not predict the presance of carebral microemboll in patients with hyper-
acute symptomatic eritical carotid artery stenosis.

Gapckon W gl :.-_'. [ELE L] L] 2.-:~'l'y-: i 1A

& Autlver infonmation

Al stract

INTREDUCTION: ABLD risk scora ard semsbral micreambali detesad by rarscrania Ooppler (TOD) have bean sepawtey shown o ths
pradicr Axs of raciiTant acLma sinnia Wa sturien whefar 2331 rsk seara arsdicrs cerabral mizreernnall moaaliants e hypar-acisa
Farnle Al Caralid srlery sraniais

FARTICIFANTS AND METHODE; W sludod 206 palienls proszrlivg wishin 2 eccks of ansienl ischazmic allecs of mirer sirose and foune
I bagee crilicad corvastiad srivry steepssre (25090 BE palionls Gage 727 (SEM: yewrsh 553 ren, 83 Covcsiont bad ovdones of mcsurdsal, T2
1] of Taaa widapeert cRedid andartarasiamy 1CEA) 120 asliant: (age T2 wearz, 87 man, 175 Cacca2ian i 2k not have micosambal
Aabachged; T2 B4 of fhasa tradanyart CES. Dala wara Arsysad Leing 5 ard Mar ey L nasns and rasatoar opanan g sharasansic
IR ivea,

RESULTS: 100305 (50%: 3E% CLE7.85 o T4.071 nolicriz with hyper-ooare svmplomalic ariical carolid stzmesis fad an ADCDE sk scorn
24, Thers was e significa difsrancs in e bOE rad Bag crtancr for eady assassmant (ABCOS Asc scora 24] for prbisres with crragral
mizramandl varsis those wthor misrcernnsdl JES0RE us B0 pasas: [H 100 SHCT !} Aak monre o (53, SL0CAH I 1AL p=lleEin], The
ABCDT Tk 2cora weas o In 27 of 86 AR Ah% 021 e embolizng patiert svd in 30 al “20 53105 9% 0 23 1o 53 winsi carelas]
i gerniod. Al adjusting foe pre-neurskasii)! osenl sripieneke] ealreed WSPTL aeea reden die curees (80T 0 BOC (o LBCD? sk e
shavecd o proedclicn of sorcbral mierozinkai Cio pre-evenl SET, reET ADC 245 (BEY S 82 0050, pe0l B ) pro-ovent AFT. =147
ALUC 159 05% CI 042 1080, p=D.8dhn,

cerabial microemadli o ceriilid Geaass In ower Dre-gE ma ol patiengs
ol LT b bases o NICGE guisidines frelor cacle ©ABCE0E =4 geeesesimen] of ok seoke risk
busee an ADCGDE seocing may Iead W iraopromizte delay in ugzel vearmzek nmany g onis,



DELAYED CEA

(J Vasc Surg 2014;60'639_44) Frarn e finanly fer WHS W Y= (J VaSC Surg 2017,65390-7)
Preoperative symptom type influences the 30-day
A : ’ Zt = i { g ) Irmpact of acube corcbral ischormic lesians and Ehoir
ant}]:llrﬂ“.:i"rf ULIEF'U“-I:::I:. 2 LTIU_D'L Lok Mtfltftum:'r valurme on bhe rovasedladzabion oubearme af syrmplomatic
and carotid stenting m the Society for Yascular S
SIII‘EL‘['}’ 1|;|-'1.:3.|:"il'.'.ljI'.:I.l' RE%EF-[T}" Fockad P P, PADs, Claaluca Sog ol BT Momea s g, MILUEa o Fooorwe W0 ardrea Wodna &0
Evvice Calfne MO0 RaleD Garghdo WD oo St 0o 200 0o PADL Bt sy

Farxk ). Goraghin, M2 Thooroa B Brocaom MU Uaeed Loilbapie MU donlbors 0 Upchunck, i1, ”
Sidred U Sl ML Floes S S, MUH, Clenlops 1. Brecasl, 22, anl Ulakp U, Grasdess, f007

5. L, Mz Dl 3570 R Bame s Watmipon Mha Givriienrmilr, D Creomens L K02 oo
Fotansn W

. ] .(J \{asc Surg 2016;:53:1I256-61.)
Tofluence of the wpe of corebral infarct and timing,

of intctvention in the carly outcomes atrer carotid
enulartereciomy for symplomatic stenosis

Cierdioe Rasamlfan, MM Tieapaman Brd e RN T faid] Tava e RINL Cra bie b Toals 2407
Yaoeiick Tebica, 8T, Pl sl e Sikiraing. W PETe - P soad Ui, ikl




CEA POST THROMBOLYSIS

EEVIEW ARTICLES

Eichard T'. Camlreza, MTA, Sniee Fdiler

Satcov of carond endarterectomy following
thrombolysis for acute ischemic stroke
Tan Fre Yoagg, MECHE 2 Tolin Senalers, MBS - Sninl Abis, FRCE S Wik Spripe, FEOEY

Eridvea Venallan, WRCS! Foare MaSerrre, FROES 00 Midua's Aliaf, FROS? %areglae
K inndn

I.IJI-!I

(J Vasc Surg 2013;58:1671-7.)

Eor ] vt bapkrog s taap [A0L) £F, 2 A) Bts

Editer's Choice - Safety of Carotid Endarterectamy After Intravenous

Thrombzlysis for Acute Ischaemic Stroke: A Case-Comtrolled Multicentre
Registry Study [

LK. Bvaenhanr ', M. denemen | T Teedng -, LE lergen ©, Bokamess 5 O ibhipren L B 00 ML RACE S, R Weogememean
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Wery Early Carotid Endartercctomy After Intravenous Thrnombolysis
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Modified Rankin Scale (MRS)

0 No symptoms

No significant disability, despite symptoms; able to perform all
usual duties and activities

Slight disability; unable to perform all previous activities but
able to look after own affairs without assistance

Moderate disability; reguires some help, but able to walk with-
out assistance

Moderately severe disability; unable to walk without assistance
and unable to attend to own bodily needs without assistance
Severe disability; bedridden, incontinent, and requires constant
nursing care and attention

Death
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2010-2011
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2007-2008
2008
2006
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2002-2004

103

92
100
128
64
139
49

25

79
47
82
47
26
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39%

8%
11%
7%
4,5%
21%
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Very Urgent Carotid Endarterectomy Confers Increased
Procedural Risk

softa Strdmberg, MD; Johan Gelin, MD., PhD; Tomn Qs:ahm‘g. Phl,
Giran ML, Bergsirdm, MD, PhD: Lars Kaddstidm, MD, PhD; Klas Osterberg, MD, PhiD; for the
Swaedish Vascular Regisiry (Swedvase) Steering Commillee

Background amd Prerpose—Current Swedish suidelings recommend thar carotid endanerectomy should be perfonmed
within 14 davs of a qualifying neurclogical event, bur icis oor clear of very urgent surgery after an event iz assoctaced
wilh increased penioperative nsk. The wm of thes sody was W determine how the tomse between the evenl vnd curotid
codamcerceiomy atfects the procedural risk of momality and stroke.

Methode— We prospectively snalyzed data on all paems who undersent caomed endamerecimees for sempdomatic camiicd
=lenosis betweeen May 12, 20008, amd May 51, 2001, wath meconds inthe Swedish Voascular Bemstoy (Swadvasc), Palients
were divided according to time between the qualitying event and surgery (0 -2 days, 2-7 davs, 8=14 days. 15180 days).
Seroke rate and rezality at 30 days posisurgery were determined;

Resnlty—We analyzed dat for 2596 patents amad founad thit e combined mortidaty o streke eate Tor patiens trested O
o 2 days after qualifying event was 11.5% (17 of 148y versas 365 (29 of 3040 2.05% (2T of &77), and 5.4% {52 of D67
fow the groaps treated at 3 oo 7 days, B o 14 days, and 15w T30 days, sespectivelv. Tna maltivariate analysiz, time was
an |r||,|r]'|r1n;_l.-r-n! risk factor for |1|:.'ri||[||;=.r.|1il.'|.-e -;,:rL1r|]'-|u::|1'|||l|.-' |_'|:_'|Iir:rllt: Iresitesd Al 0 g 2 r|.=1_'\_-.'5-: bt 2 relative R of 4.0 (CLL
207=-8.70; P=ollh compared with the reference 3- 1o T-day group,

Conclusions—In this smdy of patients veated for sympromatic carstid disease, it was safie o perform sargery as carly as
Toey 3 after a qualifying nearclogical event in contrast o panients treaged sdatbon 000 2 davs, which bas a significantly

incressed perioperstive nsk.  (Stroke, 201243 1331-1335.)
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Short Time Interval Between Neurologic Event
and Carotid Surgery Ts Not Associated With
an Increased Procedural Risk

Powlos "Tsancilas, MU, Andreas Kuchnl, M, MPHS Themas Kenig, Pall,
Thedb=n Breitkaenz: Michoel Kallmayer MDY Cheistoph Koappich. MO Sofie Schunid, MD;
Blarin Siorck, ML, PhiY: alezander Aimmaermann, MY WHES; Hans-Henning Eckalcin, MUy PhiD

Backgewoned o Pacrmose Ciidelings recorrrsnet Tl carotid srodad greciomy shouid ke meclirmed wiihin 2 owaeis n

peticnns with oo sviaptonatic sasaid steesls, Beoavse o Swedish cealster stidy indiearsd thar petiones freated wickin fc
Tl clives cller acsimoke o trrsien s s hemee ek reaghl Bave an oecrgeeed perapeilove stroee sond meetalis msk, Dos
sty admed b B ot whethaer these finding: oo alss rue onder sveryday comditions in Gormany

Hatleewds —Secondary divi i vz inchile e 536000 eleciive corming grelar 2reciomy meeosdnres perinnmes r symplaminic
cawedid spocais widor svcrvday conditons berwzen 2000 a0 200E The paticnt colwen was divided o = siowgs accocding
lex lime irleryal belvween rder evant amd e b be 20000 OB Ta amd 1V 14 TRIndiesi. Primoers auleasme wos
ary t-hespiad stk ar death. Fer nsb-adjasted woeleses, oomoluilevet multvarabe regression el was used,

Regifre—Moan patienrs” speams 7110 B ovenes: 67 5 wors men, Chernl]l moe of any stroke or deaty was 355 in [45=]
Bk el s dn=hompilal strske o ceath was 305 a0 group T 25% g0 wecap TL20% im0 g T wod 203% 00 wroup
P, Muolivnriskie segresqion analvsiz rovsalod rhar the rime inrereal wns oot sizaniticansly assecizzed wicrh the primoery
P,

Caprelarstons— Tl o ineeaval beoerea the wedex evenr and carofid sadmessenane ans wot 2zsocamsd with che sk of
g et strok e ar ceath i =g seth semmpbria g cernbnl stencsis o Cierramss beoclimcal by sk e mcsnls,
savedid sodamescsany g, thersfoos, b pofonmcd safely as soom ns possible aftee te acocelagics]l mdex event
(Nererfr. 200G 2RI DRCIE: T 1RSSR E AN DDA 0 EMISS




Can J Negral Sp 20013 Jul 4046859,

Delays in carotid endarterectomy: the process is the problem.

Biacoidere D', Shama b, Jetiy P.
# Author infermation

Abstract

BACKSROUND: Current recommaendations for caratd endarterectomy (CEA) for symplomatic carobid stlenoss state benalit 15 greatest when
performed within two weeks of symptoms. However, only 8 minoty of cases are operated on within this guideling, and no systematic
axaminaticns of raasons for these delays exist,

METHODS: All CEA cases performed at our instiution by vascutar surgeny far symptomalic carabid stancsis afler neurciogis! refenral in 2008-
20048 were reviewad. Dates of symptom onset, infial pressntation. refermal to and evaleation by neurclogy and wascular surgery, wascular
irmagirsg, and CEA wera collected, and tha kength of time betwesn gach analysed. Reasans for dalays were noted whare avaliable,

RESULTS: OF 36 included paltlents, 32 had CEA mora than two weeks aflar symplom onsel. Median time 1o CEA from onset was T8 days
{IOR, 38-10% days). Longest intervals were batween surgeon assesement and CEA (14 days; HOR, 3-21 days), neurology referral and
newralogisl assessmant (9 davs, IOR, 2-26 days), vascular imageng and referral 1o vascular surgary (9 days; 1GR, 2-35 days) and vascular
surgeny referral and assessment (3 days; 108, 6-15 days). Few patients {44.1%) had reasons for delays idendified; of these, process-refated
dalays ware ralated 1o delayed vasciular imaging, dedayed refarral by pnmany care physiclans, or maltiple conflicting raferrals.

CONCLUSIONS: There are significant delays between symptom onset and CEA in patients referred for CEA, with delay highest betweaen

spacialist raferral and evaluation, Srategies to reduce these delayvs may ba effectve in increasing tha propartan of procadures parfarmiad
within two weeks of sympiom onsei.

PRI Z3TAGRTAS

Indassid ol MEDLINE]



2-5 days safe?

Fram the vascular sred Eredavassulan Sumpsy Sockny (J Vasc Surg
2017;66:1719-26.)
Early carotid endarterectomy performed 2 to 5 days after the
cnset of neurclogic symptoms leads to comparakle results
to carotid endarterectomy performed at later time points

el gy U Sxgenress, ML 20k Lailr A0 Sl Woalo, Al UL Dare bodarg 207
hairghe oo Prcy era Motmrnmped H O Edann, B M= Fa s Vaacuba sy G wl
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Figere 4. The atsolule reducton with
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Delay considering stenosis degree

see up to date
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RRA d’AVC sur 5 ans
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Temps entre I'’événement et la chirurgie
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<2 semaines (NNT:5) vs >12 semaines (NNT: 125)
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The risk of carond artery stenring comparcd with
carotid endarterectomy 1s grearest in patients
treated within 7 davs of symptoms

Thar i Panibivds, ¥AT1, PRIRS Cline g Gowled], PRIY Tond T Thowiiili, WTL® Paes & Ring!eh, MMM

Teeem Tawiike Mg, 3G v GRisids ToosdIrs T M o ilie Cdeniid Seemiig Toaablios” Callabarain, ®
radthi ey, T Rsndn Il NS L R, DT A O R

30-day

death/fstroke
0-7days | 9.4% 2.8% | p=003

8-14days | 8.1% 3.49% p=0.04
.

JWasc Surg 2013




NATURAL HISTORY

Table 15. Proportion of patients undergoing CEA in national audits within 02, 37, 8--14, and =15 days after onset of symptoms.

National Audit 0—2 days 3—7 days 8—14 days =15 days
Sweden” 148/2598 204/ 7596 677/2595 0672596

n = 759% (6%) {31%) [26%) (37%)

UK 780/23,235 5126/23,235 6292/23,235 11,037/23,235
n= 23235 {3%) {229%) (279%) EEES]
Germany™" 5198/56,279 19,117/56,279 16,205/56,279 15,759/56,279
n= 56,279 (9%} (34%) [ 249%) [ 25%)

Tahle 16. 30-day deathystroke risks after CEA, stratified for delay trom symptom onset to CEA in national audits of practice.

Mational Audit 02 days 37 days 814 days =15 days

0% {95% Cl) %% (95% CI) %, [95% Cl) n: 955 C1)
Sweden’ 17/148 79/804 27/677 52/967
n = 2596 11.5% [6.8—17 8] 3.6% (2.4—5.1) 4.0% {2.6—5.8) 5.4% (4.0—7.0)
L 29/780 123/5126 132/6292 254/11,037
A= 23215 3.7% [2.5—5.3) 2 5% (2.1—3.0) 2.1% {1.8—2.5) 2.3% (2.0—2.6)
Germany’ 157/5193 480/19,117 427/16,205 370/15,759

n = 56,279 3.0% [2.6—3.5) 2.5% (2.3—2.7) 2.6% |2.4—2.9) 2.3% (2.1—2.6)



NATURAL HISTORY

Table 9, Iindividual patient meta-analysis of the S-ywear risk of any stroke [including the peroperative risk) from pooled ESCT, NASCET, and
SWACS Trial data.”

Stenosis = S-year risk of ARR RRR MHNT to prevent Mo. of strokes prevented

severty any stroke w5 &5 one stroke per 1000 CEAs

[MASCET) (inc. perioperative) VEars YEars @5 @5

CEA + BMT BMT years Years
alone

0—30% 1746 18.4% 15.7% —2.7% Mo benefit Mo benefit Mone

J0—A9% 1429 22 B 25.5% +2. 7% Mo benefit Mo benefit X7

S0—69% 1549 20.00% 27.8% +7.8% 28% 13 78

J0—99% 1095 17 1% 32T +15.6% A8%H B 156

MNear occlusion Fi-¥) 22.4% 22.3% —0.1% Mo benefit Mo benefit Maone
ARR = Absolute Risk Reduction in stroke; RRR = Relative Risk Reduction im stroke;. NMT = number needed to treat to prevent one stroke
at 5 years

" Data derived from the Carotid Endarterectomy Trialists Collaboration, '™



CEA <48

- Eur 1 Wast Enwlowasc Surg (2007 54, 378186 —
Editor’s Choice — Very Urgent Carotid Endarterectomy is Associated with an
= \ncreased Procedural Risk: The Carotid Alarm Study

A, Mardanstig ™, L Hosengren ', &, Strémberg *, K, Osterbarg *, L. Barlssan °, G, Bergstrim *, 2. Fekete °, B, Jood ™"

*Osparireent of Chivcal Kourctanie, Rl ol Ropmeanoe e Paysolng, The Sibperaka Aradeny s Uakarsiny of Goetenbarg, Gorhen b, Swen
- * Geparimeat of Kesmaingy, Sahigressty University Hospltal. Gaihenburg, Sweden
iredifude of Chrizal Soarce, The Sahlgrensca fcademy ab Undversity of Getherherg, Goiharburg. Sweden

"The Sabipresda Cenire dor Candirascular acd Metabobs Rewcarch, Wakenterg Labomioy. Institie of Mediche, The Sarigrensa dcademy at tre Unkersing ol
N Ghmbenbure Greben g, baeden
* Dazartremn] ol Feualogy asd Ddiebehtation, Sl Shabaig Hosstd, Bedin, Swsdm

Okjective /Background: The aim of the Cargtid alarm Study was 10 compare the procedural osk of canotid
endartarectomy (CEA} performed within A8 hours with that afes 48 howrs to 14 days follawing an ipsilateral
. R ————— cerebrevacular ischaemic evant.
hethads: Conseculive patiems with symplomatic carelid sterosis undengaing CEA were prospectivedy recruted.
Time to surgery was calculated =5 time fram the mass recent ischaomic ceent preceding surgeny. & negrclagist
cxamined pationts befare and, after (84 The primany endprint was the composite endpaint of death andfor any
stroke within 30 days of the sungical procedure. The stwdy was designed 1o incude 500 patients, with 150
operataed on within 48 hours.
Results: From Qcteber 2010 to December 2015 418 pationts were incloded, of whom 75 sere opesded within
'.‘.. e J 4 haurs of an ischanmic svent. The study was prematuredy terminated owing bo the siow reoraitment ratein the
greup cperated on within 48 howrs, Fationts undergoing CEA within 48 howrs had a higher risk of reaching the
primary endpoint than those opesated on Ber (5.0% vs 2,950, Muitivariate Iogistic repression analyses shawed
- . that CEA performed within 48 h fodds ratio [OR] 3.07; 95% confidence interval [C1] 104209, TEA performed
ok ol odfie hows (O 165, 95% O LIA—1L.67), ard wse of shunt (08 403 95% O 1.36—1193) were all
independently aswociated with an increased risk of reaching the primary endprant.
— - Canclusion: CeA perdformed within A8 haours was assoclated with 3 higher risk of complications compared with
surpery perfarmed 48 hours—14 days after the most recent Echaemic evant

C 2017 Published by Elsevier Lid on behalf of Eureoesn Socsty for Vascidar Surgery,

k
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NATURAL HISTORY

RISK OF STROKE AFTER TIA

2 weeks

ECST+NASCET+VA,
BMT patients

21%
Johansson et al.
Marmane et al.
Bonifati et al.
Fairhead et al.

Qis et al.

*Risk of stroke after TIA in patients with 50-99% carotid stenoses



CEA < 48h
~{ NATIONAL AUDIT | -

Nb of patients 30d death/stroke
CEA < 48h after CEA

Sweden 148
* |(n=259¢6)

UK
(n=23,235)

Germany
(n=56,279)




X onset to CEA

ETA-ANALYSIS
008-2015
)e Rango et al.

n=23,235)

ermany
n=56,279)

8-14 days




Proportion CEA performed < 2 weeks

2014-2015

2009-2014

2009-2013

2008-2011

1INV Ill
117 A

2014-2(

2008-2(

2009-2(

2008-2(




PREDICTIVE FACTORS OF STROKE
AFTER TIA

Table 10. Clinical and imagng =atures thal weare prediclive of a significant increace o late staoke in palients wilh 50 -99% stenmes
randomiszd within ECST and MasCEL

il Tealues Iraging fealures

Increasing age' imapular vi. smooth plagues

5y &RE 'nipsilateral stroke conforred by CF& Gy SRR inipsilateral stroke conferren by OFA

<05y = 5.0%; G575 ¢ = B.G%,; =Th ¢ = 19.2% arngxplh = 8% uregalar = 1Tk

Recendy of SynEtons 2 INcreasing senosE ‘EE'.'EI'IT-.'”-.

5y ARR i ipsilateral strobe conferred by CEA 3 ¥ ARR inipsilateral stroke contferred by CEA

<2 wky = TRSHI—4 wki = 3.8%; A0=09% = £%; G0—08% = 59%; 70—70% = 10.E%:;

4 12 whe = 5.5%,; =12 whs = 0LB% BO- 09% = 17.7%; 00 004 = 32 4% near-ccchusion = O.1%

rales vs females' Contratateral ocolusion

Sy ARR T ipsiliviesl strcke confiernst by CEA Sy ARR inipsilatemd sbeoke conlierresd by CEA

irales = 11%; fermales = 8% Contraiateral occlusion = 29%:; no ofclugion = 13%

Hemispheric v, ocular symptoms '™ landam intracranial disease’™®

5y ARR i ipsilateral stroke confierrmd by CEA Ay risk nf ipsilateral stroke in medically Ereates pationts with

aeular = 5% T = 15%; slioke = 18% Laridesm i bracranial diseas2 increased willy exlracranial 1O shanasis severily
SU—gi% = 1 F0—20% = 20 85 --30% = 45%

Cortical ws, lacumar strpip! Mo recryitment of callatcrals ™"

Iy ARR o ipsilieleral sbroke confered by C0A 2 ARR in ipsilaleral slrose conlened by 08 colllarals recrgiled = 5%;

non-lacunar streke = L3, lacunar stroke = 9% N0 reCrultment = 194

Increasing medical comorbidties
2y risk of ipsilalesal stroke on BMT
0 5 comorbidities = LM% & = 23%: 7= = 39%

2y risk of ipsilateral steoke with TEA
0—5 comeorbidities — 11%; ¢ — 6% 71 — 8%
¥ o— W,



PREDICTIVE FACTORS OF STROKE

Clinical features

Age

5 yrs ARR stroke

conferred by CEA

<65y0: 5.6%
65-75y0: 8.6%
>75yo0: 19.2%

Recency of Sx

<2weeks: 18.5%
2-4weeks: 9.8%
4-12weeks: 5.5%
>12weeks: 0.8%

AFTER TIA

Imaging features

Type of plaques

5 yrs ARR ipsilateral
stroke conferred by CEA

Smooth: 8%
Irregular: 17%

F: 2.8%
Sex M: 11%

AF: 5%
Types Of SX TIA: 15%

Stroke: 18%

Stenosis degree

50-69%: 4%

60-69%: 5.9%
70-79%: 15.8%
80-99%: 32.4%

Near occlusion: 0.1%

Cortical vs lacunar

Lacunar: 9%
Cortical: 15%
(3yrs ARR)

Contralateral occlusion

No occlusion: 13%
Contralateral occlusion: 24%

Comorbidities

Risk of stroke at 2yrs on BMT
0-5 comorbidities: 17%

6: 23%

7+:39%

Risk of stroke at 2yrs with
CEA:

0-5: 11%

6: 6%

7+:8%

Tandem intracranial
disease

Combinaison with degree of EC
ICA stenosis:

50-69%: 19%

70-84%: 29%

85-99%: 45%

(3yrs ARR)

Collaterals recruitment

Recruited: 5%
Not recruited: 19%
(2yrs ARR)



STENOSE CAROTIDIENNE

e 10-15% de tous les AVC

e 2.4% de la population ont une sténose

carotidienne

« Risque annuel d’AVC associé: 2%



OBJECTIF THERAPEUTIQUE

A) IDENTIFIER ces 2400 patients annuellement

B) PREVENIR ces AVC

LA

Symptomatique: 1000 pts Asymptomatique: 1400 pts




INDICATIONS THERAPEUTIQUES

SYMPTOMATIQUE ASYMPTOMATIQUE
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/-” Sténose 50-69% (ll1a)



INDICATIONS THERAPEUTIQUES

SYMPTOMATIQUE ASYMPTOMATIQUE
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/-”f Sténose 50-69% (ll1a)
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INDICATIONS THERAPEUTIQUES

SYMPTOMATIQUE ASYMPTOMATIQUE

Sténose 50-69% (ll1a) | Sténose 60-99% (l1a)

Sténose 50-99% (l1b)



INDICATIONS THERAPEUTIQUES

SYMPTOMATIQUE ASYMPTOMATIQUE

.

Sténose 50-69% (ll1a) | Sténose 60-99% (l1a)

Sténose 50-99% (lIb) | Sténose 60-99% (l1b)
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