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• „ National Programme for the Equalization of Accessibility for 

the Prevention and Treatment of Cardio-Vascular Diseases” 

POLKARD 2010-2012, financed by the Ministry of Health: 

"The purchase of medical equipment for Stroke Units 

providing treatment of stroke in the acute phase with use of 

endovascular methods"

• This program was carried out together by the Stroke and 

Radiology Departments at the University Hospital in Krakow.

• Purchase 5 Solitaire stents, in the course of the program used

3 stents !!
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Organizational Structure of Stroke Centers in USA –

recommendations of Brain Attack Coalition

Recommendations for Comprehensive Stroke Centers. A 

consensus statement from Brain Attack Coalition. Alberts 

MJ i ws. Stroke 2005

Endovascular treatment of ischemic stroke

Neurology, 2012 American Academy of Neurology

Issue: Volume 79,Supplement 1 pgs. S1-S255 September 

25, 2012
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Requirements:

• Medical staff specialized :

– neurology and cerebrovascular diseases 24/7

– neurosurgery 24/7

– endovascular therapy of vascular diseases of the brain – IR radiology 24/7

– vascular surgery - endarterectomy

– diagnostic imaging of vascular diseases of the brain

– ultrasound diagnosis of intracranial arteries

– Echocardiographic diagnosis

– Anesthesiology and Intensive Care

– rehabilitation (movement/physical and speech)

– Highly specjalized nursing care of patients with stroke and patients with dysphagia

• Access to brain imaging techniques (CT, angio CT, pCT, MR with diffusion, 

angio-MR, DSA, doppler transcranial, carotid artery ultrasound, 

transthoracic echocardiography and transesophageal)
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• Ability to perform following neurosurgery and endovascular

procedurs:

– Surgical treatment of aneurysms

– Surgical removal of the brain hematoma

– Brain drain

– Endovascular treatment of aneurysm and hemangiomas

– Neurovascular thrombectomy

– endarterectomy

• Infrastructure: Stroke Department, Intensive Care, Operating 

Room, Interventional Radiology Center, Stroke Registry

• Educational and research programs
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Interventional neuroradiology techniques include:

�Embolization

�Angioplasty

�Devices implantation (stents, coils, etc.)

�Thrombectomy

�Percutaneous spinal/head and neck procedures

� Image-guided administration of drugs

Stroke Center
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Stroke Center

� Inpatient hospital wards/beds

� A suitable interventional angiography suite(s), which is part 

of a Radiology/Neuroradiology/ Neurointerventional Dpt

� A team of trained NIR / neurointerventionists which is part 

of a Radiology/ Neuroradiology/Neuro-Interventional Dpt

� A dedicated and comprehensive Diagnostic Neuroradiology 

Dpt /Section that comprises state-of-the-art CT and MR 

facilities

� A Dept. of Neurosurgery and Neurology Dept. with 

neurovascular expertise

� Intensive Care Unit

Site conditions

ICCA STROKE, 20-21.04.2018r, Warsaw



Goal

Implementing new methods of treating cerebral ischemic stroke 

based on the endovascular treatment

The area of the standard operations

Kraków and surroundings (+/- 120 km)

Population covered by the project

2 200 000 people (average 2100 ischemic cerebral stroke/year)

University Center of Interventional Therapy of Acute

Brain Stroke (CITO) – January 2013 - still
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Organization Structure:

- Stroke Unit of Neurology Departments

- Interv. Radiology Lab of Diagnostic Imaging Departments

Support Units:

- Krakow Emergency Medical Service

- Hospital Emergency Department

- Neurosurgery Department

- Vascular Surgery Department

- Intensive Care Unit

University Center of Interventional Therapy of Acute

Brain Stroke (CITO)
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Emergency Medical Service – „emergency card stroke”



Interventional

neuroradiologySTROKE UNIT neurosurgery

anesthesiology

Imaging

Diagnostic Center   

Hospital Emergency Department

Other

departments UH
Other Hospitals Emergency medical service/home
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Neurologists: 5  (Stroke Unit)

NIR team: 3 (NIR, NIR nurse, 

electroradiology technician)

Anesthetic team: (anesthesiologist, a. nurse)

Data as at the end of January 2018:

• iv r-tPA: 112/y ( ≈ 25% treated for stroke)

• 150 MT (2013-2018)

69 (66,3%) preceded by iv r-tPA

University Center of Interventional Therapy of Acute

Brain Stroke (CITO)

24h/7days
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Patients ≤ 6 h of the stroke onset

CT w/o cm – ASPECT scale

– Angio-CT – intracranial + extracranial brain aa. 
(from aorta arch)

tortuosity, kinking, stenosis, abnormalities, COLLATERALS  !!!!!!

– pCT, 

– MR border line cases (wake up, posterior circulation)

CITO – diagnostic protocol
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• 42/150 (28%) ♀;  av age 65,2±14.5; (22-89y)

� 69% - home

� 16% - other hospital in Kraków area

� 15%  - hospital from Malopolska region  

(longest distance from Kraków - 120 km)

Patients:

CITO – results
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� ICA - 28 (18.7%)

� MCA M1 - 80 (53.3%)

� MCA M2 – 19 (12.7%)

� MCA M3 – 3 (2.0%)

� Tandem occlusion - 15 (10%)

� BA: 11 (7.3%)

• NIHSS on admission: 5-42 (mean: 15.7±5.3)

• Localisation of embolic material:

CITO – results
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� > 4.5 h - 15 (10.0%)

� anticoagulants- 14 (9.3%)

� others – 14 (9.3%)

• i.v r-tPA + MT - 107 pts (71.3%)

• MT - 43 pts (28.7%):

• i.a r-tPA - 6 pts (4%)

• CAS – 10 pts (6.7%)

• Time from stroke onset – f.a.p

253±86 min. (+/- 93-450 min.)  

CITO – results
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� 0 - 13 (8.7%)

� 1   - 12 (8.0%)

� 2a – 30 (20.0%)

� 2b – 24 (16.0%)

� 3 - 71 (47.3%)

• mTICI (technical success):

CITO – results

63 .3 %
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� 0 - 72 (68.0%)

� 1  - 6 (4.0%)

� 2 - 4 (2.7%)

� 3 - 10 (6.7%)

� 4  - 8 (5.3%)

� 5  - 15 (10.0%)

� 6  - 35 (23.3%)

• mRs in 90d :

CITO – results

74 .7 %
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� Solitaire - 100 (66.6%)

� Penumbra - 5 (3.3%)

� Aperio - 4 (2.7%)

� Trevo - 20 (13.3%)

� Eric - 1 (0.7%)

� Preset - 3 (2.0%)

� Solambra - 17 (11.3%)

• types of thrombectomies:

CITO – results
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Summary
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� Team of NI + N + A

� TIME

� Dedicated N

� Protocol for ABC and PBC

� Emergency service 




