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A 15-45% pts have complete Circle of Willis
A 40-69% PRESENT W/ SIGNIFICANT DEFICIT
A PTS CAN HAVE DELAYED CVA AFTER ICA OCCLUSION

Delayed stroke following carotid occlusion e -

{ in, M.D., George M. Kleinman, M. D., Richard Cuneo, M.D., and J. Richard Baringer, M. D. AUTHORS INFO & AFFILIATION!

An overview of the stroke problem in the carotid territory
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A 1044 pts w/ ICA Occlusion CTS

0] June 21,1976
A 25% had Al StrOke over 44 months Joint Study of Extracranial Arterial Occlusion

A Other StUdieSA new stroke 23%/yr X. Internal Carotid Artery Occlusion

William S. Fields, MD; Noreen A. Lemak, MD

January 1980 issue « 30(1) 84 * https://doi.org/10.1212/WNL.30.1.84

» Author Affiliations
JAMA. 1976;235(25):2734-2738. doi:10.1001/jama.1976.03260510028020

LU [Nl | August 1, 1978

Delayed cerebral ischemic episodes distal to

occlusion of major cerebral arteries

H.J. M. Barnett, M.D. = AUTHORS INFO & AFFILIATIONS
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Ann Surg. 1986 Jan; 203(1): 82-89. PMCID: PMC1251043
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Emergency carotid endarterectomy for patients with acute carotid occlusion and
m@w profound neurological deficits.

.
> \ F B Meyer, T M Sundt, Jr, D G Piepgras, B A Sandok, and G Forbes




CHRONIC CAROTID OCCLUSION Q {

[A] Anatomical relationships of the superficial temporal artery [C] Extracranial-intracranial bypass (intraoperative view)
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AECIC Bypass
AYasargil 1969
ACarotid Endarterectomy (Stpt=———smmsms
Surgical therapy for the patient with internal carotid £
AN O B E N E F I T artery occlusion and contralateral stenosis ;
Steven G. Friedman, M.D.  Thomas S. Riles, M.D. e Patrick J. Lamparello, M.D.  Anthony M.
Marc P. Sakwa, M.D.
A E CA E n d arte re Cto my ORIGINAL ARTICLES | VOLUME 6, ISSUE 2, P158
AL I I\/I I T E D R O L E The role of external carotid endarterectomy in the treatment of

ipsilateral internal carotid occlusion: Collective review

Jonathan P. Gertler, M.D. e Richard P. Cambria, M.D.

DOI: https://doi.org/10.1067/mva.1987.avs0060158



Failure of Extracranial-Intracranial Arterial Bypass
to Reduce the Risk of Ischemic Stroke — Results of
an International Randomized Trial

Author: The EC/IC Bypass Study Group ~ Author Info & Affiliations

Published November 7, 1985 | N Engl ] Med 1985;313:1191-1200 | DOI: 10.1056/NEJM198511073131904
VOL. 313 NO. 19

ASymptomatic ICA/MCA disease (stenosis or occlusic

A 714--best medical care

A 66380 BMC + EC-IC bypass
A Avg F/U 55.8 months




DEFINITIONS

A SYMPTOMATIC DISEASE
AMILD CVA OR TIA w/in 3 months
A ANATOMIC CONSIDERATIONS

A stenosis or occlusion of the trunk or major branches before the bifurcat
or trifurcation of the MCA

A stenosis of the ICA at or above the ®@ertebral body
A occlusion of the ICA

A MEDICAL THERAPY
A ASA 325mg QID
A Anti-hypertensives




Table 1. Entry Characteristics of 1377 Study Participants.

CHARACTERISTICS

No. of patients
Age (mean yr)
Sex (%)
Male
Female
Randomization diagnosis (%)
Transient ischemic attack
Minor stroke
Other medical problems (%)
Hypertension
Diabetes
Angina pectoris
Prior myocardial infarction
Intermittent claudication
Medications at entry (%)
Platelet antiaggregants
Antihypertensive agents
Blood pressure at entry (mean mm Hg)
Systolic
Diastolic
Most distal angiographic lesion (%)*
Middie cerebral artery
Stenosis

Occ
mal carotid artery

Stenosis (above C-2)
Occlusion, no symptoms?
Occlusion, recurrent symptoms

TREATMENT GROUP

e ALL STROKBSFATAL AND NONFATAL

- (N=714)
~ (N=663)

] l. 1 1 Il 1 i ]
18 24 30 36 42 48 54 60

STUDY MONTH

MAJOR STROKE @ 30 D
SURGERY 4.5% BMT1.3%

*Refers to the most distal angiographic lesion for which the patient was randomized, ignor-

ing the proximal part of tandem lesions.

tNo symptoms were experienced between angiographic demonstration of the occlusion and

randomization.




ORIGINAL ARTICLES | VOLUME 6, ISSUE 2, P158-167, AUGUST 1987 Lo
ECA ENDARTERECTOMY/BYPAL ——
The role of external carotid endarterectomy in the treatment of
( O L L AT E R A L P AT H WAYS ipsilateral internal carotid occlusion: Collective review
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ORIGINAL ARTICLES | VOLUME 6, ISSUE 2, P158-167, AUGUST 1987 Lo
¥, Dow PDF [927 KB
I CA I N DAI 2 I I I 2 I C I O I\/I Y/ B The role of external carotid endarterectomy in the treatment of

ipsilateral internal carotid occlusion: Collective review

Jonathan P. Gertler, M.D. ¢ Richard P. Cambria, M.D.

DOI: https://doi.org/10.1067/mva.1987.avs0060158

A Neurologic symptoms in the setting of ICA occlusion
A EMBOLIC events through the external carotid artery (ECA)
ACAROTID STUMP syndrome
A HEMODYNAMIC insuff 2Ainadeq collaterals
A Propagation of clot intracranially
A ECA RECONSTRUCTION can ADDRESS
AEmboli
AHemodynamic insufficiency




ORIGINAL ARTICLES | VOLUME 6, ISSUE 2, P158-167, AUGUST 1987 Lo
¥ PDF [927 KB]
I C A I N D A R I I R I C I O I\/I Y/ B The role of external carotid endarterectomy in the treatment of

ipsilateral internal carotid occlusion: Collective review

A 218 cases for analysis
A195 endart
A23 bypass

A Results
A83% resolution of sxs
Al R R®@ fv/ marked improvement
APeriopmortalityt 3%
ANeurocomplx 5%




ECA ENDARTERECTOMY/BYPAL__— S

The role of external carotid endarterectomy in the treatment of

B ES I R ES l ' I I S ipsilateral internal carotid occlusion: Collective review
Jonathan P. Gertler, M.D. ¢ Richard P. Cambria, M.D.

A PERFORMED FOR HEMISPHERIC or RETINAL SXS
AAs opposed to non-specific sxs or previous stroke

ANO CONTRALAT CAROTID DZ
AVertebrobasilar disease has no deleterious effect

APERFORMED LATER IN THE STUDY




ECA ENDARTERECTOMY/BY PAL____ B

The role of external carotid endarterectomy in the treatment of

B EST R ES U LTS ipsilateral internal carotid occlusion: Collective review

Jonathan P. Gertler, M.D. ¢ Richard P. Cambria, M.D.

DOI: https://doi.org/10.1067/mva.1987.avs0060158

A PERFORMED FOR HEMISPHERIC or RETINAL SXS

AAs opposed to non-specific Sxs or previous stroke

ANO CON
AVerteb

APERFORMED LATER IN THE STUDY




ICA OCCLUSI®ONb 11 Q {

AtPA protocols
ACEA still being attempted
AConflicting reports




ICA Occlusiondpn Qa

Pilot randomized trial of tissue
plasminogen activator in acute ischemic
stroke. The TPA Bridging Study Group.

E C HaleyJr, T G Brott, G L Sheppard, W Barsan, J Broderick, J R Marler,
G L Kongable, J Spilker, S Massey and C A Hansen

Originally published 1 Jul 1993 | https://doi.org/10.1161/01.STR.24.7.1000 |
Stroke. 1993:24:1000—~1004

Detalls Related

Ret

Stroke



Acute carotid artery occlusion—operative or

Acute Extracranial ICA Occlus| (i -
Bone G, Ladurner G, Waldstein N, Rendl KH, Prenner K. Eur Nedol 1990; 30;
214-7

A64 patients equally randomized to op vs
AAcute stroke
AAngiographic confirmed ipsila
A Outcomes

ANormal 16% 16%
AMild/moderate de 539% 31%
ASevere deficit 28% 25%

AMortality




carotid occlusion

CLINICAL RESEARCH STUDIES | VOLUME 34, ISSUE 3, P532-540, v
. . . . . .
‘ Combined therapeutic approach of intra-arterial thrombolysis and
C C u S I On j-l carotid endarterectomy in selected patients with acute thrombaotic
Masaaki Uno, MDa e Fusamitsu Hamazaki, MDa e Takeshi Kohno, MDa e Akira Sebe, MDa e /
Hidehisa Horiguchi, a,b  Shinji Nagahiro, MDa

»pen Archive « DOI: https://doi.org/10.1067/mva.2001.116100

A 4 pts w/ acute occlusion of ICA & severe hemiparesién 2hrs
A 3 patients were alert
A 1 patient was lethargic at the time of hospital admission (1990-1999)
A Head

A ICA0
A 3 ptsA MCA occlusion was noted
A Collateral circulation in all pts.
A 1A fibrinolysisA Partial recanalization of occl@ ICA in all pts w/in 4 h
A 2 pts with severe residual ICA stenosisA emergency CEA
A 2 ptsA CEA in the subacute or chronic stage




ICA OCCLUSIONOOOPRESENT
AECIC BYPASS REVISIFEIDSS TRIAL

AGUIDELINES
ASVS (2021)
AESVS (2023)

ARANDOMIZED TRIALUSARGE ISCHEMIC STROKE

AJapamy, RescuelapanLimit

AUS, Canada, EU, ANZA Select?

AChina AngelAspect
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MODIFIED RANKIN SCANMRS
Score Description

0 No disability

1 No significant disability despite symptoms; able to carry
out all usual duties and activities

2 Shight disability; unable to carry out all previous activities,
but able to look after own affairs without assistance

Modified

Ra n k' n SCB I e 3 Moderate disability; requiring some help, but able to walk
without assistance

4  Moderate-severe disability; unable to walk without
assistance and unable to attend to own bodily needs

without assistance

5 Severe disability; bedridden, incontinent and requiring
constant nursing care and attention

6 Dead




Extracranial-Intracranial Bypass Surgery
for Stroke Prevention

in Hemodynamic Cerebral Ischemia
The Carotid Occlusion Surgery Study Randomized Trial

A1AENndptc published 2011

A SURGICAL ARM
A30d STROKE & DEATH
AIPSI ISCHEMIC STROKE w/in 2 yrs
A MEDICAL ARM
A 30d STROKE & DEATH POST RANDOMIZATION

A IPSI ISCHEMIC STROKE W/|n 2 yrs
) A s g
_ /

A/



CAROTID OCCLUSION SURGERY STUDY ((

“The trial was terminated early o futlllty Tweyear rates
‘for the primary end point Wer¢/ (950 2.8% to

29.2%; 20 events) for the surgical group a (95%
"Cl, 13.9% to 31.6%; 20 events) for the nonsurglcal group
BIA1T OTY AW Waldt gqb AWeE W RnniJl L
1 13.8% Irtyday rates for ipsilateral ischemic_stroke
were (14/97) Iin the surgical group /o (2/98)
In the nonsurgical group, a difference of 12.4% (95% ClI,
4.9% to 19.9%)

Time From Randomization (Days)




ESVS GUIDELINESNO W/ SXS

Recommendation 56 Unchanged
A SXCAROTI D N EAR OCC LU S I O N Foatients with carotid near occlusion and
dista Ve coflapse, carotid endarterectomy and
A262 ECST AND NASCET pis | sriaiiyami ™
Al 6 t Ot al C Class Level References ToE

Rothwell et al. (2003)%°7

A246 parti —
A N O d ecre ased St rO k@ EA VS B M- For patients with ca occlusion and distal

vessel collapse wi @
AM t | . (despite best medica apy), carotid endarterectomy

e a-an a- yS IS or carotid artery stenting may be considered only
after multidisciplinary team review.

AC arOtI d E n d artTrI al C O | I a.b O rIStS Class Level References ToE

IIb Meershoek et al. (2019)”%,

A@ 5 & 8}/ IS Xue et al. (2026)110,

Garcia-Pastor et al. (201 7)126,
Meershoek et al. (2018)"*°




ESVS GUIDELINBHSREE FLOATING THRC)I\/IBUc

Recommendation 58

For patients presenting with recent carotid territory
A F R E E F LO AT I N G T H RO M B U S F FT symptoms and evidence of free floating thrombus within
the carotid artery, therapeutic anticoagulation is

recommended.

APOOR QUALITY DATA e
ArsQ

Fridman et al. (2019)°*

| New |
A D EC I S I ith recent carotid territory
symptoms and free floating thrombus who develop
I ithi Iri recurrent symptoms whilst receiving anticoagulation
A prObabIe etIOIOgy (eg & thrombophllla reql.“”ng AC) therapy, surgical or endovascular removal of the thrombus
A whether patients had recurrent events on APRx or AC may be considered.
. . Class Level References
A interval since TIA/stroke onset
IIb | | Consensus
A size of infarct
A whether FFT is located at the carotid bifurcation (accessible) | Recommendation 60 | New |
: For patients presenting with recent carotid territory
or extends towards the skull base (less accessible). symptoms and evidence of free floating thrombus,
int thrombolysis is not ded.
A Serial DUS/CTN MRA to assess resolqun/progressmn iintsindndiinteisltinbnstisien
Class Level References ToE
N I | [ Fridman et al. (2019)°




CLINICAL PRACTICE GUIDELINES | VOLUME 75, ISSUE 1, SUPPLEMENT , 4S- 2

RNV =778 . Download Full Issue PDF [100

Society for Vascular Surgery clinical practice guidelines for
management of extracranial cerebrovascular disease

Ali F. AbuRahma, MD & e Efthymios D. Avgerinos, MD, PhD e Robert W. Chang, MD e ...
Richard J. Powell, MD e Caron B. Rockman, MD e Wei Zhou, MD e Show all authors

Open Archive ® Published: June 18, 2021 ¢ DOI: https://doi.org/10.1016/j.jvs.2021.04.073 e

Journal of Societ
y for
l » S Vascular Surgery SVS Vascular Surgery

Y‘W’?V \ \: } % ' , ‘a‘c;,\ P



SVS Recommendation2021

3.3. We recommend against revascularization, regardless of
the extent of stenosis for patients who experienced a
disabling stroke, have a modified Rankin scale score of
=3, whose area of infarction is >30% of the ipsilateral
middle cerebral arterx territorx, or who have altered
consciousness to minimize the risk of postoperative
parenchymal hemorrhage. These patients can be
reevaluated for revascularization later if their

neurologic recovery is satisfactory. Level of
recommendation: grade 1 (strong); quality of
evidence: C (low).




ESVS GUIDELINHSEUROLOGICALLY UNSTABI
A DEEINITION Recommendation 46 Unchanged

For patients with 50—99% stenoses who experience a

A disabling stroke (modified Rankin score 23), or whose area
m R SK 0) of infarction exceeds one third of the ipsilateral middle

cerebral artery territory, or who haye altered consciousness/
A > 1 / 3 M C A te rrlto ry | nVO Ived drowsiness, it is recommended ot1d interventions

to minimise the risks of post-operative parenchymal

A (.Q LIJ R [ h / haemorrhage.

Class Level References ToE

A Largeinfarcth, HIGHERISKS of [T Raniner et . (2006)""
AICH
AHemorrhagic transformation
AHyperperfusion

Wolfle et al. (2004)>%°

NO RECOMMENDATION
FOR CAROTID OCCLUSIOY




PRIMARY OUTCOME

Modified Rankin Scale Score of 0 to 3

100 Relative risk, 2.43 (95% ClI, 1.35 to 4.37); P=0.002

Endovascular Therapy for Acute Stroke with a Large Ischemic Region
Yoshimura S et al. DOI: 10.1056/NEJM0a2118191 80

EHINCAY PRONEEW 90-day Modified Rankin Scale Score of 0 to 3
Although endovascular ther: ange, 0 to 6; higher scores ir preater disab

ischemic stroke caused by large-vessel occlusion, it is not € z A

typically used in patients with a large ischemic region S 7 SA F E TY O U TC O M E S
because of a lack of data from randomiz ia ‘

concern about the risk of hemorrhage with reperfusion.

CLINICAL TRIAL

R - -
Design: An open-label, multicenter, randomized clinical - E 5 Medica I ntra c ra n I a I S m to m atl c
trial in Japan compared endovascular therapy with medi- ¥ y

cal therapy alone in patients with large-vessel stroke and

a large ischemic area. H
. i imati 90-day Modified Rankin Scale Scores e m o l I a e n I a C| a n Ia
Intervention: 203 patients underwent random 5

100 patients ned to endovascular therapy a T ‘ 1 00 snis
ed dical al leted follow-up. Tt
smost ol imsmio Sn . 2 N 1.85 (95% Cl, 1.33 to 2.58; Hemorrhage

0 (no disability) to 3 (moderate disability but ambulatory) 2 P O 001
at 90 days after stroke onset. <U. )

1.84 (95% Cl, 0.64 to 5.29;
Efficacy: The percentage of patients with a modified Rankin ) ’ P=0 -25)

RESULTS o 80
scale score of 0 to 3 at 90 days was significantly higher [ il

with endovascular therapy than with medical care alone. ek £ 5 o
Safety: The percentage of patients who had any i i o 20 0 ’ ) 33 (33.0) 18 (180) 18 (18 58!0 /0
hemorrhage within 48 hours after randomization was a
nificantly higher with endovascular therapy than with

medical care alone. However, the percentage of patients

who had symptomatic intracranial hemorrhage within 48

hours, decompressive craniectomy within 7 days, or ische-

mic stroke recurrence within 90 days or who died within

90 days did not differ significantly between the groups. Safety Outcomes

Percent
|

31.4%

32/102

LIMITATIONS AND REMAINING QUESTIONS : X o —

Further study is required to understand the following:

= The difference in how ischemic area is determined by 5 20 -~
computed tomography, as is common practice in the :
United States, and by diffusion-weighted magnetic res- s
onance imaging, which was used more often in this S el
trial, should be considered. X

Generalizability of the findings is limited outside Japan;
approximately 27% of the patients in each group received 0 .
intravenous thrombolysis at a dose of 0.6 mg per kilo-

gram according to Japanese guidelines — a lower dose (RSN APRTETal Endovascular Medical Endovascular Medical

than that used in some other countries.

Patients with large cerebral infarctions had better functional |
Whether causes of death were related to the assigned o“t::meﬂ“t moreoslv:mll inn.“mon; hemorrhages with N T h e ra py C a re T h e ra py Ca re
trial treatment could not be determined. endovascular therapy added to medical therapy than with

medical therapy alone.

Links: Full Article | NEJM Quick Take

B e 4



PRIMARY OUTCOME

SELECZ

NEW ENGLAND JOURNAL MEDICINE

“ RESEARCH SUMMARY ”

Trial of Endovascular Thrombectomy for Large Ischemic Strokes
SarrajAetal. DOI: 10.1056/NEJM0a2214403

CLINICAL PROBLEM

Endovascular thrombectomy has been shown to be more
beneficial than medical therapy alone in selected patients
with ischemic stroke due to occlusion of a large cerebral
vessel. However, patients with large strokes, who have a
poor prognosis, have been underrepresented in throm-
bectomy trials.

CLINICAL TRIAL

Design: A phase 3, international, randomized, open-label

Efficacy at 90 Days

1.1
N=2)
S.

1
N=9
Endovascular {2l

Thrombectomy
N=178) |1

Medical 115 207 18.4
(N=36) (N=32)

X : 5.2
trial evaluated endovascular thrombectomy plus medical (N=9)
care, as compared with standard medical care alone, in N=0) (Nl];,
patients with acute ischemic stroke due to occlusion of 0 20 40 60 80 100

the internal carotid artery or the first segment of the
middle cerebral artery (or both), with a large ischemic-
core volume on noncontrast computed tomography (CT),
CT perfusion imaging, or diffusion-weighted magnetic
resonance imaging.

Intervention: 352 patients were assigned to undergo en-
dovascular thrombectomy within 24 hours after stroke
onset in addition to standard medical care or to receive
standard medical care alone. The primary outcome was
the ordinal score on the modified Rankin scale at 90

Percentage of Patients

Functional Independence at 90 Days

e Ssitrts 203
days (range, 0 to 6, with higher scores indicating greater e
disability). Functional independence was a secondary out- —
come. Safety outcomes included symptomatic intracranial T " G Medical-Care Grour
hemorrhage and death from any cause.
Symptomatic

RESULTS

Efficacy: Endovascular thrombectomy outperformed med-
ical care with respect to the modified Rankin scale score
at 90 days.

Safety: Procedural complications occurred in 18.5% of the
patients in the thrombectomy group. Mortality and the
incidence of intracranial hemorrhage were similar in the
two groups.

LIMITATIONS

= The trial was terminated early for efficacy, potentially
leading to overestimation of the effects of thrombec-
tomy.

= Only about 20% of the patients received intravenous
thrombolytic agents before randomization.

Links: Full Article | NEJM Quick Take | Editorial

Intracranial Hemorrhage
(within 24 hr after stroke onset)

Death from Any Cause
(within 90 days)

Thrombect: Medical-Car

Median Score on Modified Rankin Scale
at 90 Days

Median Score

Thrombectomy

Medical-Care
Group




ANGEIASPECT

¢ NEW ENGLAND JOURNAL of MEDICINE

|| RESEARCH SUMMARY ”

Trial of Endovascular Therapy for Acute Ischemic Stroke
with Large Infarct

Huo Xetal. DOI: 10.1056/NEJM0a2213379

CLINICAL PROBLEM Medical Management Alone
8 8 A N=225
Endovascular therapy is a standard approach in patients

with acute ischemic stroke due to cerebral large-vessel

occlusion. However, whether endovascular therapy bene- ’
fits patients with a large infarct core remains uncertain. b

CLINICAL TRIAL

Design: A multicenter, open-label, randomized trial with ‘ Efficacy at 90 Days >
blinded end-point assessment investigated the efficacy r { 7 (95 c

and safety of endovascular therapy, as compared with i

medical management alone, in patients with a ];l.rge in- ] T | ]
farct core caused by acute large-vessel occlusion in the

anterior circulation.

Intervention: 456 adults in China presenting within L
24 hours after stroke onset who had an Alberta Stroke ’ () (N=50)
Program Early Computed Tomography Score of 3 to 5
(range, 0 to 10, with lower scores indicating larger in-
farct) or an infarct-core volume of 70 to 100 ml were Medical Managemen
assigned to undergo endovascular thrombectomy —
and, if needed, balloon angioplasty, stent implantation,
or intraarterial thrombolysis — and receive medical
management or to receive medical management alone.
The primary outcome was the score on the modified
Rankin scale at 90 days (range, 0 to 6, with higher

scores indicating greater disability). Safety Outcomes within 48 Hr after Randomization EndovaSCUIar therapy Within 24 hours Of Str0ke
= onset resulted in better functional outcomes but

Ty more intracranial hemorrhages than medical
management alone.

Efficacy: At 90 days, a shift in the distribution of the
scores on the modified Rankin scale indicated better
outcomes with endovascular therapy than with medical
management alone.

Safety: Symptomatic intracranial hemorrhage and any in-
tracranial hemorrhage were more common with endovas-
cular therapy than with medical management alone.

Medical
LIMITATIONS

Less than one third of patients received intravenous
thrombolysis, which may have disadvantaged the medi-
cal-management group.

Urokinase was used instead of alteplase in some pa-
tients; alteplase is probably more effective.

Patients >80 years of age were excluded.

Links: Full Article | NEJM Quick Take | Editorial




ALL THREE LARGE INFARCT RANDOMIZED T

AIMPROVED NEUROLOGIC STATUS @ 90D

AINCREASED ICH
AINCREASED VASCULAR COMPLICATIONS




ESVS GUIDELINESEA/CAS after THROMBOLYS

A 10-20% ofThombolysipts have
. p Table 30. Peri-operative outcomes in pooled series
u nder|y| ng IC A stenosis Of -m% undergoing carotid endarterectomy (CEA) or carotid artery

stenting (CAS) after intravenous thrombolysis therapy for
patients with acute ischaemic stroke

i Outcome CEA (n = 2 076) CAS (n = 481)
A Inte rventlon too Soon after I Stroke or death 5.2 (3.3—-7.5) 14.9 (11.9-18.2)

(95% CI) — %

may |ead {0 |CH or I’]ECk hemat()[ ICH (95% CI) — % 3.4 (1.7—5.6) 5.5 (3.7—7.7)

Haemorrhage Neck: 3.8 Local: 4.9 (0.09—16.2)
(95% CI) — % (2.9—4.9)

CI = confidence interval; ICH = intracranial haemorrhage.
* Data derived from Kakkos.®®




ESVS GUIDELINEBmMIng of CEA/CAS after
THROMBOLYSIS

A Y life ofrtPAT 5 min andtenectaplase 24 min

A Fibrinogen and plasminogen levels only revert back80%
baseline @D24h

A rtPAincreases circulating fibridegrationproducts to > 200ng/dl
which increases BBB permeability leading to increased risk of I

A Thus Heparin &ntiplt should be held x 24h after TT
A Restarted only after flu CT shows no hemorrhagic transformatic




ESVS GUIDELINESEA/CAS after THROMBOLY

A Early CEA
Arapid neurological recovery (MRS 0-2)
Ainfarction area less than one third the MCA territory

Arecanalization of a previously occluded MCA mainstem on
repeat CTA

Aipsilateral 50-99% stenosis

Ano evidence of parenchymal haemorrhage or significant
brain edema




ESVS GUIDELINESEA/CAS after THROMBOLY

A Contraindications for CEA
Asevere persistent neurological deficit (MRS 3)
Aanticipated high surgical risk
Aparenchymal hemorrhage on CT
Aprevious radical neck dissection or radiotherapy

Table 31. Peri-operative outcomes for case control studies in carotid endarterectomy (CEA) and carotid artery stenting (CAS)
patients who did or did not have intravenous thrombolysis therapy for acute ischaemic stroke
Outcome CEA CAS

TT — % No TT — % OR (95% CI) TT — % No TT — % OR (95% CI)
Stroke 4.1 1.2 2.74 (0.62—12.07)
Death 2.1 0.7 2.84 (0.85—17.3)
Stroke / death 4.3 1. 2.34 (0.74-7.47) 2 1.5 8.49 (2.12—33.95)
Intracranial haemorrhage 2.2 0. 7.82 (4.07—15.2) 5.4 0.7 7.48 (4.69—11.92)
Neck haematoma 3.6 2.3 1.65 (1.17—2.33)

Data derived from Kakkos et al.°° OR = odds ratio; CI = confidence interval.
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THROMBOLYSIS

A A US National Inpatient Sample

AYyWYR -DiPCVA and ICH if performed early

AQQOR (2 9§y 7dy y2Vy
A UK National Vascular Registry reported

ANo assoc b/t CEA timing after TT and procedural risks.
A 136 Meta-regression analyses of published data

A Inverse relationship b/t the time interval between TT and CEA and
the risk of peri-operative stroke/deathA performing CEA early after
TT was assocliated with higher risks of peri-procedural stroke/

death.
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A Meta-regression analysis (Figure 7), peri-operative ep
stroke/death was 13% when CEA was performed i
three days after TT completion and 10.6% after four .
days. The risk was predicted to reduce to within the § o ©
currently accepted 6% threshold after six days had % (1) o Q
elapsed, suggesting that CEA should probably be .
deferred until six days after TT. -

—3 I I I T I I I 1
; - . 0 50 100 150 200 250 300 350 400
In a Finnish study (n=128), the risk of recurrent stroke Time from thrombolysis to intervention — hours

between TT and under going CEA was 5.5% when : : : : :
Figure 7. Regression of log odds ratio on time (hours) for peri-
performed a median of four days after TT (range 0 -8) operative death/stroke in patients with stroke undergoing carotid

endarterectomy after thrombolysis or without thrombolysis.

This is lower than the predicted 10.6% risk associated Reproduced with permission from: Kakkos S, Vega de Ceniga,
Naylor AR. A systematic review and meta-analysis of periproce-

with perform | ng CEA four days after TT in the dural outcomes in patients undergoing carotid interventions
meta-re gre ssion an alysis. following thrombolysis. Eur J Vasc Endovasc Surg 2021;62:340—9.
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Recommendation 48 Unchanged

For symptomatic patients under
recommended that intraveno@s_heparin and antiplatele
therapy be withheld for 24 hours after completion of
thrombolysis, but antiplatelet therapy should then be
commenced before any carotid intervention is undertaken.

Class Level References ToE
I Berge et al. (2021)°7”
Recommendation 49 m

For patients with acute ischaemic stroke due to a
symptomatic 50—99% carotid stenosis who have received
intravenous thrombo]ysis;=delaying carotid endarterectomy
or carotid stenting '@ ollowing completion

of thrombolysis should be considered.

Class Level References ToE

Ila Kakkos et al. (2021)°°,
Vellimana et al. (2018)*°7
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fore \flu
AMeta-l y I f & & A 3 2Xcid INEProve . | | ]
A 10-20% of MT pts i)
AEmbolic MCA g it
ATandem ICA stenos |} P,
/ = 1= = ,
A RX Optlons Restricted Stent in place Nornnal

blood flow blood flow

ASynchronous MT + CAS +rAP
ASynchronous MT + CAS w/o tXP ’ﬁd
ASynchronous MT + PTA w/o stent or| ( 7S < Q
ASync ronous MT +tleferred CEA/CA ™




A THROMBECTOMY in TANDEM OCCLUSIONS (TITAN)

A TANDEM LESIONS have previously been excluded from thrombe
trials

AMR CLEAN, ESCAPE, REVASCAT, SWIFT PRIME, and EXTENI
Aaka HERMES Collaboration
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