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• comprehensive patient evaluation including 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  before meshstent era 

(Roadsaver & CGuard) - 2015 !!!!!!

• independent histologic evaluation of  captured material

• coronary angiography  prior to CAS (except pts. after CABG or recent PCI) 

• rigorous follow-up

The  Krakow  Program  of  Stroke  Prevention 

by Carotid  Artery  Stenting  (from Jan 2001)

3750 CAS procedures

in a single  Krakow Center





In-stent restenosis after carotid stenting is not a trivial problem

as it still exists.

Occurs much less frequently than in subclavian, vertebral, renal or peripheral arteries.

Is definitely less frequently than restenosis after carotid endarterectomy.

10% restenosis according guidelines is completely not acceptable.

Treatment modality in-stent restenosis is still evolving.

Re- PTA for in-stent restenosis always needs temporary NPD.

In recurrent in-stent restenosis of-label devices needs to be used.

Rigorous US investigation in such patients is mandatory.





never compare incomparable groups.

- it's easy to get compromising conclusions!!!



Treatment modality of in-stent restenosis

Balloon angioplasty only with bigger diameter  

Cutting Balloon

Second self expanding stent (stent in stent technique)

Drug eluting balloon (problem with 45 sec inflation)

Self expanding sirolimus coronary stent – STENTYS X position

Surgery  should be avoided  !!!!



KRAKOW INSTITUTION ( 3250 index CAS procedures )

Excluded: ostial RCCA & LCCA – (balloon expandable 

stents)

Iatrogenic or spontaneous dissection – no restenosis events 

Aneurysm and fibromuscular dysplasia (balloon angioplasty 

only)

Patients who not survived at least 6 months after index 

procedure

In stent restenosis  requiring re - PTA  - 44 pts   1.35%



First in our strategy for Carotid In-Stent Restenosis Standard balloon 

with bigger diameter or Cutting Balloon were used. In Re-PTA IVUS 

guided with Cutting Balloon.

IVUS Probe

Cutting Balloon









At present time  standard approaches with Carotid In-Stent Restenosis DEB is used 

after  excellent artery  preparation with Standard Balloon. Temporary NPD use is 

mandatory 

DEB

Standard balloon



Treatment modality of ISR

Patient 78 y. with bilateral ICA stenosis after  syncope two months ealier

LICA 85% with thrombus containing lesion

CAS - 06 Sep. 2016 Roadsaver 9.0/20mm & 

Filter Wire EZ

RICA  95% long diffuse lesion
CAS - 04 Nov.2016  Roadsaver 8.0/40mm
&  Mo.Ma 8 Fr.



Treatmnet modality of ISR

Patient 78 y. with bilateral ICA stenosis after syncope two months earlier - bilateral RESTENOSIS 

LICA in-stent restenosis 90% PSV 3.5/0.9m/sec

CAS - 04 Jul.2017  Sterling 4.0/20mm,

DEB Biopath 5.0/30mm & Spider FX 

RICA in stent restenosis 80% PSV 

3.3/0.8m/s

CAS - 31 Jul.2017  Armada 4.0/40mm, DEB

LEGFLOW 5.0/80mm !! & Spider FX



Treatment modality of ISR

Patient 78 y. with bilateral ICA stenosis after syncope two months earlier with recurrent -

bilateral RESTENOSIS

LICA ReRe in-stent restenosis 80%  IVUS  MLA 4.2mm  CAS - 20 Feb.2018

Viatrac 4.5/20mm STENTYS X position 3.0-3.5/27mm , MAVERIC 5.0/20mm & FilterWire 





Subjects and lesion characteristics

Variable SB&CB treatment 

(n=14)

DEB treatment 

(n=30)

Total (n=44) p

Days from CAS/Re-PTA 734.71 (±1181.82 480.93 (±453.99) 561.68 (±758.66) 0.791
Male gender 10 (71.43%) 20 (68.97%) 30 (69.77%) 1.000
Age, years 59.36 (±8.98) 68.17 (±7.08) 65.30 (±8.71) 0.001*

LICA 7 (50.00%) 20 (66.67%) 27 (61.36%) 0.290

RICA 4 (28.57%) 16 (53.33%) 20 (45.45%) 0.124

LCCA 1 (7.14%) 3 (10.00%) 4 (9.09%) 1.000

RCCA 2 (14.29%) 0 (0.00%) 2 (4.55%) 0.096

Symptomatic 0 (0.00%) 5 (16.67%) 5 (11.36%) 0.161

Post CEA restenosis 0 (0.00%) 1 (3.33%) 1 (2.27%) 1.000

Previous contralateral stroke 1 (7.14%) 0 (0.00%) 1 (2.27%) 0.318

Ipsilateral stroke/TIA >6 months 0 (0.00%) 4 (13.33%) 4 (9.09%) 0.290

Contralateral ICA/CCA not patent 1 (7.14%) 4 (13.33%) 5 (11.36%) 1.000

Arteritis 1 (7.14%) 0 (0.00%) 1 (2.27%) 0.318

Death (known) 0 (0.00%) 4 (14.29%) 4 (9.52%) -

Re-PTA or Death (known) 6 (42.86%)ᵃ 6 (20.00%) 12 (27.27%) -

Days to last contact 2137.50 (±1739.68) 1027.17 

(±754.56)

1380.45 

(±1254.05)

0.044*

Last contact <1 year 3 (21.43%) 6 (20.00%) 9 (20.45%) 0.143

1-3 years 2 (14.29%) 12 (40.00%) 14 (31.82%)

3-5 years 2 (14.29%) 6 (20.00%) 8 (18.18%)

≥5 years 7 (50.00%) 6 (20.00%) 13 (29.55%)



Balloons characteristics – all procedures –
including next Re-PTA

Variable SB&CB (n=15) DEB (n=37) Total (n=42) p
Diameter, mm 5.46 (±0.97) 5.06 (±0.72) 5.17 (±0.80) 0.414
Length, mm 21.15 (±4.16) 30.67 (±14.46) 28.14 (±13.22) 0.013*

• SB&CB:
• CB Avion
• CB Quantum
• Sterling
• Tacker
• Ultrasoft
• Viatrac

• DEB:
• Biopath
• Dior
• Endeavor
• Essential
• Eurocor
• Freeway

• InPact 
Admiral

• Legflow
• Lutonix
• Ranger
• SeQuent 

Neo
• Ultrasoft



Composite endpoint: Re-PTA or Death
SB & CB vs DEB

• Re-PTA or Death free 
survival – time to the first
event

• 12 events in 44 lesions
• Log rank test – p=0.193
• Cox PH model – HR: 

2.16 (0.62-7.20), 
p=0.204



Death
SB & CB vs DEB

Survival
• 4 events in 43 subjects 

including:

• 1.- SCD

• 2.- CHF

• 3. after abdominal surgery

• 4. Accident

• All deaths occurred in DEB 
group

• 1 event occurred in DEB 
after next Re-PTA with 
DES

• Log rank test – p=0.099



COMPARE : Does Ranger DCB with dose density of 
2μg/mm2 have similar efficacy compared to and In. 
Pact DCB with dose density of 3.5μg/mm2 ?

Length

Nominal Dose (µg/device) to treat 
a “typical” COMPARE lesion

Ranger
5mm

In.Pact
5mm 

120 4809 8448

Important  knowledge after publication from Dec. 2018 which should be considered:



How to prevent in - stent restenosis in High Risk Lesion/Patient
Young female age. 33 with TAKAYASU Syndrome !!!
- ( TIA recurrent !!!!! ) 

Dramatic image of closing  

arteries.

RED arrows: LSA&LCCA

Occlusions

Green arrows: tight stenosis 

of RSA & RCCA

Kazibudzki M, Tekieli Ł, Trystuła M, Paluszek P, Moczulski Z, Pieniążek P. Advances in Interventional Cardiology. 

2016;12(2):17



How to prevent in – stent restenosis in High Risk Lesion/Patient
Young female age. 33 with TAKAYASU Syndrome!!!
- (TIA recurrent !!!!! ) 

2 x DEB, self expandable carotid stents, dystal NPD! EpiFilter Wire
Kazibudzki M, Tekieli Ł, Trystuła M, Paluszek P, Moczulski Z, Pieniążek P. Advances in Interventional Cardiology. 2016;12(2):17



How to prevent in - restenosis in High Risk Lesion/Patient
Young female age. 33 with TAKAYASU Syndrome !!!
- (TIA recurrent !!!!! ) 

Coronary  DES stent with postdilatation implanted to RSA.    
Kazibudzki M, Tekieli Ł, Trystuła M, Paluszek P, Moczulski Z, Pieniążek P. Advances in Interventional Cardiology. 2016;12(2):17



How to prevent in – stent restenosis in High Risk Lesion/Patient
Young female age. 33 with TAKAYASU Syndrome!!!
- (TIA recurrent !!!!! ) 

Final angiography . Normal intracranial circulation. Symptoms 

completely disappeared. !!!!!

Kazibudzki M, Tekieli Ł, Trystuła M, Paluszek P, Moczulski Z, Pieniążek P. Advances in Interventional Cardiology. 2016;12(2):17



Sometimes, supposedly simple CAS procedure can turn out to be 

breakneck: Patient after bilateral CEA with RICA occlusion and 

symptomatic 80% LICA restenosis. 

CAS procedure with right radial access with strategy, distal 

protection and Open Cell stent implantation (Bovine arch our main 

indication for radial access!!!)



After MER stent implantation and postdilatation – neurological symptoms

occurred with slow flow in left hemisphere . MASSIVE PLAQUE BURDEN 

THRU THE STENT



You never and never can remove the filter and than leave the patient  with 

such angiography without additional treatment. Are there many options????

The best one was to implant asap Roadsaver mesh-stent  - 5F easy too cross 

the first stent and  no problem with filter retrieval 



Normal angiography after Roadsaver stent in stent implantation.

Example why we need NPD in all CAS procedures!!!

Resolution of neurological symptoms & normal intracranial angiography. 



Take home message :

• Restenosis after carotid stenting is not a frequent complication 

and should not exceed  3% !

• Treatment strategy  for in-stent restenosis is changing. 

• New technological solutions should  be taken into account.

• We need to follow up on further reports about DEB with 

paclitaxel 

• Self expanding coronary DES can be a last option for the 

patient with malignant restenosis


