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City Clinic Cardiovascular center Grand Opening. 12.12.2012
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Endovascular experience after 6 years of work:

• 10820 endovascular cases (“Head to toe”) in the 
cathlab and the hybrid OR including:

• CTO and Left main Coronary interventions

• EVAR/TEVAR

• TAVR

• Intracranial thrombus retrieval in stroke

• CAS and intracranial EVI (>800)

• Radial approach for complex peripheral cases

• Complex venous interventions (including May-Thurner, 
CCSVI)

• Renal denervation
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Bulgaria.Causes of death 2013

CVD 65.1%

GI tract 3.5%

Cancer 17.5%

Respiratory 3.4%

Trauma and other 10.1%
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Proportion: Stroke mortality to general 
mortality in Bulgaria 2013
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CHD in Bulgaria. Mortality trend vs Stroke 
mortality

НАЦИОНАЛЕН ЦЕНТЪР ПО ОБЩЕСТВЕНО ЗДРАВЕ
И АНАЛИЗИ - Смъртност по основни причини
в Република България, бюлетин 14
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Different modalities in catheter based stroke tharapy
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2018. Stroke guidelines
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Time to reperfusion and mRS ≤2 in IMS III

Khatri et al, Lancet Neurology 2014

Time from onset to 
endovascular treatment 
was overall 325 min
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Cardiologists’ 
experience: 3 
centers registry

Petr Widimski, Goktekin.JACC, 
2016
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Acute Ischemic Stroke Care Today . Time is BRAIN

Symptoms Primary Stroke 
Center

EMSCall

Stroke Center
EMS IV Lytic

Clot retrieval
Angiogram

Stroke Unit

Advanced Imaging

Imaging

Telemedicine

INR Cath Lab

http://images.google.com/imgres?imgurl=http://ehp.niehs.nih.gov/members/2002/110-12/needle.jpg&imgrefurl=http://ehp.niehs.nih.gov/members/2002/110-12/innovations.html&h=392&w=333&sz=21&tbnid=L3uAY4VqjEelNM:&tbnh=120&tbnw=101&hl=en&start=31&prev=/images?q=hypodermic+needle&start=20&svnum=10&hl=en&lr=&sa=N
http://images.google.com/imgres?imgurl=http://www.brazosport.edu/~ems/photogallery/images/smallerambulance.JPG&imgrefurl=http://www.brazosport.edu/~ems/courseinfo.htm&h=173&w=200&sz=12&tbnid=TDj4Lzez9-B3RM:&tbnh=85&tbnw=99&hl=en&start=18&prev=/images?q=helicopter+ambulance&svnum=10&hl=en&lr=
http://images.google.com/imgres?imgurl=http://www.brazosport.edu/~ems/photogallery/images/smallerambulance.JPG&imgrefurl=http://www.brazosport.edu/~ems/courseinfo.htm&h=173&w=200&sz=12&tbnid=TDj4Lzez9-B3RM:&tbnh=85&tbnw=99&hl=en&start=18&prev=/images?q=helicopter+ambulance&svnum=10&hl=en&lr=
http://images.google.com/imgres?imgurl=http://www.ccm.mc/images/rea.JPG&imgrefurl=http://www.ccm.mc/Copyright.html&h=412&w=500&sz=26&tbnid=4aui_NJ3Zs707M:&tbnh=104&tbnw=127&hl=en&start=22&prev=/images?q=intensive+care+unit&start=20&svnum=10&hl=en&lr=&rls=GGLD,GGLD:2003-50,GGLD:en&sa=N
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Acute Ischemic Stroke Care Today . Time is BRAIN

Symptoms Call

EMS IV Lytic

Clot retrieval
Angiogram

Stroke Unit

Advanced Imaging

Imaging

Telemedicine

INR Cath Lab

Direct transfer from 
EMS to CathLab
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Cardiologists’ experience in EST

James de Vries, Chr. White, Catheterization and Cardiovascular Interventions 
73:692–698 (2009)
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Cardiologists’ experience in EST
PRAGUE-16

Petr Widimski, PRAGUE-16. Eurointervention, 2014
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Bulgaria. pPCI coverage
After ESC  “Stent for life” initiative implementation 

2017

Stent for life experience
STEMI mortality reduction:
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Smout J, Macdonald S, Stansby G International Journal of Stroke. Vol5, Dec 2010; 477-482

Gray et al: JACC Interv 2011

Importance of Experience

Alex Abou-Chebl, MD29
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Interventional recanalization of intracranial arteries. City Clinic experience 2016-2018 (n=18)

EVT Stroke team
4 neurolgists
2 neuroimaging specialists
3 interventional cardioangiologists
12 anaestesiologists
2 cathlabs/24 hrs
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First ever mechanical recanalization of stroke related artery 
2004 in Bulgaria. Performed by a cardiologist.
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Clinical case

Variables/ Parameters Pt No 1, V

Age (years) / Gender 54 y/o, man

NIHSS Pretreatment 15

Initial mRS 5

Initial CT /  MRI imaging CT, CT-A

Acute occlusion site Left extracranial ICA

Stroke etiology Cardioembolic

Wake-up Stroke
2nd Postooperative day    

Patient Diseases IHD, Triple Vessel Cardiac Disease, 
STEMI, АH 3, DM 2 TYPE, АCB х 4

Average time from onset to groin puncture (h) Unknown (<6 h)

Average time to TICI 2b/3 recanalization (min)

Final TICI result TICI 3

NIHSS at discharge (* dif) 5 (12 DAY)

mRS on discharge 3

mRS,  90 day 1

Device related complications No

Device tips and tricks

Symptomatic ICH No

Mortality No
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Background of WUS
• Wake-up stroke is a condition, affecting ≈ 8-25% of patients with stroke.

• It is a distinct but underprivileged subgroup of patients with stroke.

• a challenge to acute stroke treatment

• Since the time window is unknown, the majority of patients with WUS are 
excluded from reperfusion treatment with IV thrombolysis or EVT.

• However, a relevant number of these patients might benefit from reperfusion 
treatment. 

• There are some brain imaging concepts guiding the reperfusion treatment in 
patients with unknown time of symptom onset.

• Thrombolysis in selected patients with WUIS is feasible, and its outcomes are 
comparable with those thrombolysed with 0 to 4.5 hours. 

• There are limited data on the risks and benefits of reperfusion therapies for 
WUS. 

Treatment Concepts for Wake-Up Stroke and Stroke With Unknown Time of Symptom Onset. G.Thomalla, C. Gerloff. Stroke. 2015;46:9 2707-
2713

Reperfusion Therapies for Wake-Up Stroke. Systematic Review. Deborah Buck, Lisa C. Shaw, Christopher I. Price, Gary A. Ford, B Chir. Stroke. 
2014;45:6 1869-1875.

Wake-up stroke: clinical characteristics, imaging findings, and treatment option – an update. D. Leander Rimmele, G.Thomalla.  Frontiers in 
Neurology. March 2014; Vol 5; Article 35: 1-7.

http://stroke.ahajournals.org/search?author1=G%C3%B6tz+Thomalla&sortspec=date&submit=Submit
http://stroke.ahajournals.org/search?author1=Christian+Gerloff&sortspec=date&submit=Submit
http://stroke.ahajournals.org/search?author1=Deborah+Buck&sortspec=date&submit=Submit
http://stroke.ahajournals.org/search?author1=Lisa+C.+Shaw&sortspec=date&submit=Submit
http://stroke.ahajournals.org/search?author1=Christopher+I.+Price&sortspec=date&submit=Submit
http://stroke.ahajournals.org/search?author1=Gary+A.+Ford&sortspec=date&submit=Submit
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Neuroimaging

• In large multicenter studies (PRE-FLAIR:PRE-
dictive value of FLAIR and DWI for the 
identification of acute ischemic stroke 
patients 3 and 4.5 h of symptom onset–a 
multicenter study including 643 patients 
(Lancet Neurol (2011) 10:978–86.). 

• The specificity of the DWI-FLAIR-mismatch to 
identify patients within the time frame of 
4.5h was in this study 0.81 and the PPV 0.87. 

D. Leander Rimmele, G.Thomalla.  Frontiers in Neurology. 2014; Vol 5; Art35: 1-7.

T2W Imaging failed to detect acute ischemia 
until about 2–3 h of stroke;

DWI-FLAIR-mismatch was shown to identify 
patients within 3–4.5 h with high specificity 
and positive predicted value (PPV);
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Interventional EV Procedure
• A selective cannulation of 

LCCA with 6 Fr catheter 
Benchmark was 
performed, followed by 
introduction of ACE 
catheter in proximal part 
of ICA.

• Over a 0,014’’ wire 
catheter Neuron 3MAX 
as placed proximal to the 
occlusion. 

• Selective 
thromboaspiration was 
performed with 
Penumbra aspiration 
system.

• Post aspirational 
angiography reveals no 
residual thrombosis with 
excellent angiographic 
result, TICI score 3.
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Outcome

• The patient was discharged on  the 12th post 
procedural  day;

• The neurologic examination on the day the 
discharge reveals no motor deficit only persisting 
sensory aphasia. NIHSS = 5; mRS = 3

• 90 day mRS = 1
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Control MRT on 27.04.2017 more than 6 month after stroke
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Case II

Gender: male, 66y., late acute stroke comer (Aphasic and left side hemiplegic 
since 23 hours, Systemic thrombolysis resulted inefective)

NIHHSS= 18 (Major stroke)
Concomitant disease: 
- 2 vessel coronary disease, history of LAD PCI, 6 y. before
- Arterial hypertension II grade, dyslipidemia, smoker
Vascular access: Right femoral artery, Shuttle sheath 6F 

Target carotid artery: LICA- nearly full thrombosis

Primary distal protection system: Spider 5.0 after recanalization with coronary 
microcatheter and distal confirmation

Implanted stent:
After predilatation Tapered X-Act 8-6/40mm.

Postdilatation: 

Double protection (thrombus containing lesion) + 
balloon Paladin 5.0/20 mm.
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LICA near occlusion (subacute thrombosis)
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.014 Runthrough Hypercoat supported by FineCross
microcatheter
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“Double filter” protection (thrombus containing lesion)
postdilation Paladin (Contego)  5.0/20mm:
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TICI-III flow with 
normalized 
parenchymal 
phase
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Clinical course

• Speech restored immediately after intervention

• NIHSS= 4 at 30 days after (mild right hemiparesis  and hemihypoestesia)
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17years girl 3 days after open heart ASD plasty
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Discussion (1)

• Pathophysiologic and anatomic similarities between acute MI and cerebral 
stroke

• Majority of endovascular methods to recanalize culprit artery require skills 
very close to skills necessary for pPCI (tortuous vessels navigation, wires 
and catheters manipulation, thrombaspiration, interventions under 
fluoroscopic control) interventional cardiologists are familiar 

• Primary PCI programs are very well established on international level and 
huge number of interventional cardiologists all over the world are 24/7 
available

• Majority of patients with stroke require strict hemodynamic assessment 
and cardiology evaluation (1/3d of strokes are cardio-embolic)

White et al., Acute stroke intervention. JACC Vol. 58, No. 2, 2011
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Discussion (2)
• Currently, neurointerventionists on an average, perform 8 stroke 

interventions per year(1).

• Cardiologists are familiar and apply on daily basis different totally 
percutaneous low profile  approaches (femoral, radial, brachial ) 
facilitating the endovascular stroke treatment and reducing vascular 
complications

1. Meyers PM, Schumacher HC, Connolly Jr ES, et al. Current. status of endovascular stroke treatment. Circulation.
2011;123(22):2591-2601.
2. Widimsky P. Feasibility and safety of direct catheter-based thrombectomy in PRAGUE-16. August 27, 2016. Rome, 
Italy; 2016.
3. Kilic ID, Goktekin O. The current status of endovasculartreatment for acute ischaemic stoke. EuroIntervention. 2016, 
12(2). [Editorial].
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Conclusions
• Training guidelines for stroke interventionalists will need to be 

established by interdisciplinary cooperation and consensus.

• Target groups for training in stroke EVT have to be among all specialties 
dealing with carotid interventions such as: vascular surgeons, 
interventional radiologists, neuroradiologists, neurosurgeons, 
interventional cardiologists

• Only working together, braking prejudices and old boundaries will lead 
us to the right way in treatment of stroke

• The successful model of STEMI network and telemedicine is probably 
the key for success in reducing the devastating natural outcomes of 
stroke worldwide



petrovivo@hotmail.com

धन्यवाद
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