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DISCLOSURE

TANDEM (EXTRA AND 
INTRACRANIAL) LESIONS

• Asymptomatic (rare)

• Symptomatic

Stroke pts

MR CLEAN (the Multicenter RandomizedClinical Trial of EndovascularTreatment for Acute 

Ischemic Stroke in the Netherlands) 32.3%
REVASCAT (RevascularizationWith Solitaire FR Device Versus Best MedicalTherapy in 

Anterior Circulation Stroke Within 8 Hours of SymptomOnset) 18.6%
ESCAPE (EndovascularTreatment for Small Core and Proximal Occlusion Ischemic Stroke) 

17% 
Jadhav et al. Stroke 2019 Kleindorfer et al. Stroke 2021

Aguiar de Sousa D et al.  Eur Stroke J 2019

Since publication in 2015 of Mechanical Thrombectomy (MT) 
Trials and acquisition of these new information in guidelines, 

stroke treatment has dramatically changed worldwide

STROKE TREATMENT

Data demonstrated high 
variability in access to EVT 
for stroke pts in different

areas

Even in European countries, only
7·3% of all patients with acute 

ischaemic stroke receive intravenous
thrombolysis and only 1·9% receive
endovascular treatment, with the 

highest country-level rates being
20·6% for intravenous thrombolysis

(in the Netherlands) and 5·6% for 
endovascular treatment (in Malta).

Owolabi MO et al. Int J Stroke 2021

STROKE TREATMENT
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Carotid-related neurological event(s)
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Clinical Imaging

ESVS carotid guidelines Naylor et al. EJVES 2023

Operate within
14 days

24 hours if 
fluctuating
symptoms

ESVS carotid guidelines Naylor et al. EJVES 2023

Disabling stroke 
(mRS>3)

>1/3 MCA territory
Altered

consciousness

NO TX

CAROTID REVASCULARIZATION IN 
STROKE PTS

CEA TF-CAS

TC-CAS

CAROTID REVASCULARIZATION IN 
STROKE PTS

HOW?

ESVS carotid guidelines Naylor et al. EJVES 2023

CEA is better…
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Consensus for synchronous CAS in MT in presence of…

TANDEM OCCLUSION/STENOSIS
IN STROKE TREATMENT

ESVS carotid guidelines Naylor et al. EJVES 2023

• Female

• 72 years old

• Neurological deficit occurring 2 hours before hospital

admission

• NIHSS on admission 18

• No bleeding risk in medical Hx

• Brain CT à no hemorrhage, ASPECT 6, ACM hyperdensity

#Stroke patient admitted to Emergency 
Department

Patient transferred to neuroangiosuite for Mechanical Thrombectomy (MT or EVT)

Neuroradiologist alerted…

IVT was promptly started

#Stroke patient admitted to Emergency 
Department

STROKE PTS WITH TANDEM 
LESIONS

Vascular Surgeon alerted because of a patient with M1 
occlusion and very irregular carotid plaque on angiogram

STROKE PTS WITH M1 OCCLUSION AND 
IRREGULAR CAROTID PLAQUE

Emergency CEA

Concurrent/emergency CAS
Delayed CEA……WHEN?

Delayed CAS…….WHEN?

Issues to consider

Pt was under rtPA à clearance?

NIHSS was severely compromised

No advanced brain imaging

What to do next?

What is the adjunctive risk in very early 
CEA?

REPERFUSION OF BRAIN ZONES WITH 
LOSS OF AUTOREGULATION

Hyperperfusion

Hemorrhagic conversion of acute 
infarct 

Increased
Perilesional
oedema
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• rtPA (short half-life, prolonged effect)

• Antiplatelet therapy

• Reperfusion injury after CEA

ICH OCCURRENCE

Kakkos et al. EJVES 2021

ESVS carotid guidelines Naylor et al. EJVES 2023

According to guidelines carotid
revascularization should be 

delayed in pts submitted to IVT

N
studies

N
patients

30-day
stroke&death

ICH

Mandavia 2014 9 114 4 (4.93%) 2*°

*CEA 33 h after IVT
° CEA 12 days after IVT

«We found no association between the time
from IVT to CEA and CEA-related
complications. Furthermore, the compli-
cation risk of the IVT-CEA patients was not
increased com- pared with patients who
underwent CEA alone. On the other hand,
there were several recurrent strokes during
the first week after stroke onset in the
patients waiting for CEA.»

Ijas et al. Stroke 2018

How many strokes occurr
WHILE WAITING for delayed

carotid revascularization?

Despite some uncertainty, based on the available
evidence, the American Heart Association/American 

Stroke Association considered the treatment of cervical
ICA during EVT as reasonable (level IIb evidence)

TANDEM OCCLUSION/STENOSIS
IN STROKE TREATMENT

Powers et al. Stroke 2019

How did it end?
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Farooqui JAMA Network Open 2023
Di Donna Eur J Radiol Open 2023

…is still a vascular surgeons’ 
matter?

URGENT STROKE 
TREATMENT BY CAS…

üAdjuvant medical therapy

üAccess route

üStent design

üPre and post-dilation

üCerebral protection device

üHospital/operator volumes and experience

KEY POINTS FOR CAS SUCCESS
STENT DESIGN

Mazurek A, Musialek P, et al. J Clin Med 2022 

Plesser et al. J Endovasc Surg 2016

c

c

CONCLUSIONS
According to guidelines (based on syst rev of RCTs) a 

symptomatic carotid plaque should be best treated by CEA 

Nevertheless, common practice is that tandem (intra and 
extracranial) lesions are being treated simultaneously by MT 

and CAS

Carotid revascularization in tandem lesions represents 
a “meeting point” for different specialties (neurology, 

neuroradiology, vascular surgery) and an issue to work on 
together to possibly develop unified guidelines

Stroke EVT is becoming more and more widespread and 
more stroke specialists will be needed in the near future 
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Neurologist

Radiologist

Vascular surgeon

Neurointerventionalist

Cardiologist

TEAM-WORK IS OF THE ESSENCE


