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Intracranial complications during carotid artery stenting

- How to rescue ???
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• comprehensive patient evaluation
non-invasive imaging:  extra- and intracranial Doppler

extra- and intracranial CT angio
brain perfusion (MRI)

• independent neurological consultation (NIHSS, MMSE, Rankin Scale)

• patient -and-lesion-tailored neuroprotection

• independent histologic evaluation of captured material

• coronary angiography immediately prior to CAS

• rigorous follow-up

Krakow John Paul II HOSPITAL: Program  of  Stroke
Prevention by  Carotid Artery Stenting (from Jan 2001)

by  

3535 CAS procedures
in a single center





CAS is alternative to CEA treatment modality in 

stroke prevention BUT only during CAS intracranial

intervention is possible, feasible and highly

effective



Soft/echolucent plaque in duplex ultrasonography

B. A. 69 year-old man, ipsilateral stroke 10 days earlier

K.M. 83 year-old woman, ipsilateral stroke 15 days earlier 



Angio CT in Pt. referred for CAS due to 

symptomatic LICA stenosis
(RICA occlusion , tight LCCA lesion & 80% stenosis of LICA )

Do not save money for additional study in high risk pts.



System Mo.Ma Ultra 8F
Predilatation with balloon
3.0x20mm – 12 atm. 

MER 6-8mm/40mm stent implantation

and NO aggressive postdilatation with 

balloon 4.5/20mm 12 atm 3 times.

Symptomatic pt, angiography of RICA and CAS procedure strategy



Angiography after CAS-RICA

Third  inflation of balloons under 

Mo.Ma protection 

Postdilatation with bigger balloon –

Sterling 5.0x20mm – max. 15atm

severe plaque protrusion of lesion 
through the MER – stent.



Control angiography after RICA – CAS !!

Aspiration – in external filter many particles of atherosclerotic debris.

Meshstent implantation - another option for plaque

protrusion treatment !!!



New strategy of CAS procedure in high risk for late embolisation

4.5 – 5.0mm balloon predilatation only !!!!!!!!!!!! &

Stent implantation without postdilatation !!!!!



During the placement of a proximal 

neuroprotection guiding sheath 

(Mo.Ma) – and prior to the 

establishement of neuroprotection –

the patient developed sudden 

profound neurological symptoms

– total loss of consciousness

– aphasia

– right hemiparesis

– eyeballs fixed to the left

! 10% of all CAS-related strokes occur during CCA intubation !

75 y. old man with critical symptomatic LICA stenosis:

the CAS procedure



Intracranial angiography

showed

an iatrogenic occlusion

of the left anterior

cerebral artery



What to do  (time is running...)?

• stop CAS –> pharmacological treatment (e.g. prolonged heparin)

• i.v. thrombolysis

• targeted intra-arterial thrombolysis (at the occlusion site)

• balloon angioplasty

• mechanical thrombus retrieval (e.g., Merci device at that time only available)

?



To improve left haemispheric flow, we immediatelly

established neuroprotection and implanted a stent

(Cristallo 9.0x30mm, hybrid design)

First



rTPA 5mg over 5min, 

then another 

2.5mg / 5min.

Renegate Hi-Flow 

Microcatheter 2.8 F

drug infusion

Mechanical and pharmacological

recanalisation

of the occluded

artery



CAS = a technology safer than CEA (allows for immediate recognition and treatment 

of complications!)

The patient discharged home after 3 weeks (following neurological rehabilitation);

NIH-SS class 4

pericallosal artery

calloso-marginal artery

antero-medial
frontal branch

anterior cer. artery

75 y. old man with critical symptomatic LICA stenosis



CAS = a technology safer than CEA (allows for immediate recognition and treatment 

of complications!)

The patient discharged home after 3 weeks (following neurological rehabilitation);

NIH-SS class 4

pericallosal artery

calloso-marginal artery

antero-medial
frontal branch

anterior cer. artery

75 y. old man with critical symptomatic LICA stenosis

CT  angiography

3 weeks after LICA-CAS:

NORMAL

left anterior cerebral artery branches



ICCA- stroke 2012 November London

From 2014  - 2018  1400 CAS procedures ( 1pt intracranial intervention
- 0.01% )

50% of CAS procedure with proximal protection NPD
6 & 5 Fr. Long Sheaths
Soft guiding catheter

New generation of filters and meshstents
Right radial access in type III aortic arch.



Long asymptomatic LICA stenosis with high burden of soft plaque!

The safest CAS treatment strategy in 2018
Mo.Ma + Roadsaver stent



Pt age 55 with dramatic progression of RICA stenosis
DUS Nov 2017 - 1.8/06 m/sec!!!

DUS Feb 2018 – 3.2/09 m/sec!!!

02Mar2018 First in  Poland CAS with double filter protection with 

PALADIN system in young pt with high risk for distal embolization.



Spider RX filter - yelow arrow Paladin system - red arrow

Pt age 55 with dramatic progression of RICA stenosis
DUS Nov 2017 - 1.8/06 m/sec!!!

DUS Feb 2018 – 3.2/09 m/sec!!!



Optimal clinical and angiographic effect after X-act stent implantation

Pt age 55 with dramatic progression of RICA stenosis
DUS Nov 2017 - 1.8/06 m/sec!!!

DUS Feb 2018 – 3.2/09 m/sec!!!



Hamburg 2015 intracranial interventional training in animal lab with use

STENT RETRIEVALS



Case# 2562 F. age 61   ( 5 people from the family died due to ishemic stroke !! ) with severe LICA 

95% stenosis.

CAS LICA with proximal protection Mo.Ma +  Cristallo stent

without complications. Angioseal for femoral artery closure

We must be prepared & ready to treat  our all complication



15 min after CAS - total loss of consciousness

Left hemisphere ischaemia symptoms !!

Sent for brain CT + angiography

Excluded intracranial bleeding .Tight stenosis /occlusion of left

MCA segment M1/M2 - lack of fulfillment of peripheral arteries



Left femoral access  Intracrarnial angiography of left hemisphere. 

Occlusion of left MCA . Patient required general anesthesia

because of severe seizures.

Performed mechanical embolectomy with ERIC 

system  with proximal  protection MoNo Mo.Ma !!!!



Kissing technic for recanalisation both branches of MCA 

plus 5mg of rTPA via microcatheter !!!

Actylise 5mg



Final angiography with  M1/M2 recanalization



BRAIN CT  on discharge

8 mm new ishaemic area in left hemisphere. She left hospital

at 5 day with NIHSS 1 in neurological consultation



Take-home message
 Challenges for CAS operators in the 2018 and beyond

• Do NOT forget about monitoring ACT during CAS (resistance to UFH 

does occur)

• CAS operators should be equipped with tools for INTRA-CRANIAL 

interventions and the knowledge how those should be used

(TRAINING, collaboration with local intracranial interventional
radiologist if possible)

• Patients treated with CAS have the opportunity to have the 

complications immediatelly recognised and treated successfully

• In contrast, the recognition of ischemic complications of surgical

treatment (CEA) is usually delayed – and CEA does not allow for 

their immediate management !

• Fast recanalization of the occluded artery with the  guide wire , 

rTPA,  balloons or stent retriver allow immediate resolution of 

neurological symptoms.


