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Klinicka definice

WHO 1970: Neurologicky deficit z
cerebrovaskularnich pricin, persistujici vice
nez 24 hodin anebo vedouci k umrti.

Hranice 24 h stanovena arbitrarné k odliseni
od TIA (podobné priznaky, ale zcela ustupuijic
do 24 hodin)

Moderni lécba stira rozdily mezi CMP a TIA -
nova terminologie: akutni cerebrovaskularni
syndrom ?

87% ischemické ikty + 13% hemoragické ikty

’
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Central nervous system infarction is defined as cell death
attributable to ischemia, based on neuropathological,
neuroimaging, and/or clinical evidence of permanent injury.
Ischemic stroke specifically refers to central nervous system
infarction accompanied by overt symptoms.

Stroke also broadly includes intracerebral hemorrhage and
subarachnoid hemorrhage.

The updated definition of stroke incorporates clinical and tissue
criteria and can be incorporated into practice, research, and
assessments of the public health.



Table 1. Definition of Stroke

The term “stroke” should be broadly used to include all of the following:
Definition of CNS infarction: CNS infarction is brain, spinal cord, or retinal
cell death attributable to ischemia, based on

1. pathological, imaging, or other objective evidence of cerebral, spinal cord,

or retinal focal ischemic injury in a defined vascular distribution; or

2. clinical evidence of cerebral, spinal cord, or retinal focal ischemic
injury based on symptoms persisting =24 hours or until death, and
other etiologies excluded. (Note: CNS infarction includes hemorrhagic
infarctions, types | and Il; see “Hemorrhagic Infarction.”)

Definition of ischemic stroke: An episode of neurological dysfunction caused
by focal cerebral, spinal, or retinal infarction. (Note: Evidence of CNS
infarction is defined above.)

Definition of silent CNS infarction: Imaging or neuropathological evidence
of CNS infarction, without a history of acute neurological dysfunction
attributable to the lesion.

Definition of intracerebral hemorrhage: A focal collection of blood within the
brain parenchyma or ventricular system that is not caused by trauma.

(Note: Intracerebral hemorrhage includes parenchymal hemorrhages after CNS
infarction, types | and lI—see “Hemorrhagic Infarction.”)

Definition of stroke caused by intracerebral hemorrhage: Rapidly
developing clinical signs of neurological dysfunction attributable to a focal
collection of blood within the brain parenchyma or ventricular system that is
not caused by trauma.

Definition of silent cerebral hemorrhage: A focal collection of chronic blood

mradniete withim the braim narancbhuma enibararbhonid enara ar vanteicnlar

Definition of silent cerebral hemorrhage: A focal collection of chronic blood
products within the brain parenchyma, subarachnoid space, or ventricular
system on neurcimaging or neuropathological examination that is not
caused by trauma and without a history of acute neurological dysfunction
attributable to the lesion.

Definition of subarachnoid hemorrhage: Bleeding into the subarachnoid
space (the space between the arachnoid membrane and the pia mater of
the brain or spinal cord).

Definition of stroke caused by subarachnoid hemorrhage: Rapidly
developing signs of neurological dysfunction and/or headache because of
bleeding into the subarachnoid space (the space between the arachnoid
membrane and the pia mater of the brain or spinal cord), which is not
caused by trauma.

Definition of stroke caused by cerebral venous thrombosis: Infarction or
hemorrhage in the brain, spinal cord, or retina because of thrombosis of a
cerebral venous structure. Symptoms or signs caused by reversible edema
without infarction or hemorrhage do not qualify as stroke.

Definition of stroke, not otherwise specified: An episode of acute
neurological dysfunction presumed to be caused by ischemia or
hemorrhage, persisting =24 hours or until death, but without sufficient
evidence to be classified as one of the above.




Epidemiologie

* CMP 2.nejcastejsi pricina smrti (6.5 milionu

umrti — z toho polovina na iCMP a polovina Y |

na hemorag.CMP) g S T

A0 000 L Rl SR N NS EE N N NN NS N Nk

* Odhad rocni incidence: 7 milionG iCMP +3  _ wool il HHHHHHHHHHHH]

miliony hemoragickych CMP s oo HEHTAAN RN

2 25004+ H HHHMHAH HEHHHEHHHEBHHHE

* Prevalence: 33 milionu Zijicich osob po iktu & w0 HHHHHHHHHHHHHHHH

15000 44 % 4 1- = - e Ny Ny Ny Ny Ny Ny - - -2 B-3 1

* Mortalita iktu cca 50% (do 1 roku) oo WU HUEHUUUUHHHHH UL

500 44 tHHHHHHHHHHHMEHH H H H F

0 wlmlml\‘lnlwlr\lmlglgl,_INIC«)I\ImI@!,\I

« 1990 — 2010: pokles poctu iktd o 10% v e e S S S
rOZVinUtyCh zemich X narust o0 10% v Vyvoj pottu hospitalizaci pro CMP v CR

rozvojovych zemich



Acute stroke in the Czech Republic 2014

(data provided by Dr. A. Tomek, chair of Czech Cerebrovascular Soc.)
13 Compreh.Stroke Centers (interventional)
+32 Stroke Centers (thrombolysis)

All confirmed strokes: 25 140 (2394/ million/ year)

Ischemic strokes: 18 249

Major artery occlusion: 5237 (similar number to STEMI)

Timely presentation: 3571
iv.thrombolysis: 2990

Endovascular intervention performed: 576 (i.e. 16% of
those who should be indicated based on the current
guidelines)




Rizikové faktory pro vznik iktu

* Hypertenze

Rizika specificka pro ischemickeé ikty:

* Fibrilace sini

* Predchozi TIA

* Koureni

* Obezita

* Hyperlipidemie

* Diabetes mellitus

Rizika specificka pro hemoragickeé ikty:
 Aneurysmata mozkovych tepen

* Poruchy koagulace ci antitromboticka lécba




Priciny ischemickych iktu — tradicni déleni,
vsechny ikty (véetné téch nejmensich)

* Kryptogenni — pfiCina nezjisténa (30-40%)

 Embolizace trombu ze srdce Ci extrakranialnich tepen (20-25%)
 Arteridlni tromboza in situ na athero platu (15-20%)

e Lakunarni ikty

* Prolongovana hypoperfuze (Sokové stavy apod.)

* Zilni tromboza (mozkové sinusy)
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ORIGINAL ARTICLE

Subclinical Atrial Fibrillation
and the Risk of Stroke Studie ASSERT

Jeff S. Healey, M.D., Stuart J. Connolly, M.D., Michael R. Gold, M.D., e 2580 pac. s hypertenzi as

Carsten W. Israel, M.D., Isabelle C. Van Gelder, M.D., . , ve
Alessandro Capucci, M.D., C.P. Lau, M.D., Eric Fain, M.D., Sean Yang, M.Sc., |mp|antovanym KS Cl ICD
Christophe Bailleul, M.D., Carlos A. Morillo, M.D., Mark Carlson, M.D.,

Ellison Themeles, M.Sc., Elizabeth S. Kaufman, M.D., ° Bez zna’mé FS’ bez CMP

and Stefan H. Hohnloser, M.D., for the ASSERT Investigators™

* 3-mésicni monitorace rytmu
2.5 roku sledovani

° emocnych meélo
subklinické sinové tachyarytmie
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ESTABLISHED IN 1812 JUNE 26, 2014 VOL. 370 HNO. 26

Atrial Fibrillation in Patients with Cryptogenic Stroke

David ). Gladstone, M.D., Ph.D., Melanie Spring, M.D., Paul Dorian, M.D., Val Panzov, M.D., Kevin E. Thorpe, M.Math.,
Judith Hall, M.Sc., Haris Vaid, B.Sc., Martin O’'Donnell, M.B., Ph.D., Andreas Laupacis, M.D., Robert C6té, M.D.,
Mukul Sharma, M.D., John A. Blakely, M.D., Ashfaq Shuaib, M.D., Vladimir Hachinski, M.D., D.Sc.,

Shelagh B. Coutts, M.B., Ch.B., M.D., Demetrios . Sahlas, M.D., Phil Teal, M.D., Samuel Yip, M.D., J. David Spence, M.D.,
Brian Buck, M.D., Steve Verreault, M.D., Leanne K. Casaubon, M.D., Andrew Penn, M.D., Daniel Selchen, M.D.,
Albert Jin, M.D., David Howse, M.D., Manu Mehdiratta, M.D., Karl Boyle, M.B., B.Ch., Richard Aviv, M.B., Ch.B.,
Moira K. Kapral, M.D., and Muhammad Mamdani, Pharm.D., M.P.H., for the EMBRACE Investigators and Coordinators*

Studie EMBRACE

e 572 pac. po kryptogennim iktu
* Bez anamnezy FS
Randomizace:

* 30-denni monitorace EKG vs.

e 24-hod monitorace EKG
 Sledovani 3 meésice

18

16

14

12

10

® 30-denni
monitorace

® 24-hodinova
monitorace

Zachyt paroxysmua FS



C RYSTA L_A F Stu dy resu It S Sanna T, Diener HC, Passman RS, et al. Cryptogenic Stroke and Underlying Atrial Fibrillation (CRYSTAL

AF). N Engl J Med. 2014; 370(26):2478-2486. 8.8X
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# atrisk
Control 220 194 167 114 72 26 7
ICM 221 191 173 102 57 29 8

more AF detected at
36 months: 30% in ICM
group vs. 3.0% in control

more AF detected at
V%94 12 months: 12.4% in ICM
group vs. 2.0% in control

more AF detected at
1454 6 months: 8.9%in ICM
group vs. 1.4% in control




Priciny ischemickych iktu
? nové déleni ? (jen stredni a velké ikty)

* Cim dokonalejsi a ¢im deli je monitorace EKG rytmu, tim vy3si je
pravdepodobnost zachytu fibrilace sini u osob, které ji nikdy neméli
zjisténou ani ji nikdy nevnimali.

* Embolizace trombu ze srdce: 60% iCMP ? (Cast kryptogennich iktd je
zpusobena embolizaci pri paroxysmu FS ?)

* Atero-plat + in-situ trombozou: 30% ?
e Ostatni: 10% ?



12%
1%
10%

9% -
8% -
7% -
6% -
5% -
4% -
3% -
2% -
1% -
0% -

NIHSS 212 = large artery occlusion is almost certain !
All such patients directly to interventional centers ?

MHESS crapm

m no occlusions {n=1109)
W peripheral occlusions (n=183)

B central occlusions (n=860)

Heldner MR, Stroke 2013



Klinické priznaky

Predni iktus:
* Poruchy hybnosti (hemiparesa/plegie, quadrupareza/plegie)
e Poruchy Citi

* Percepcni / expresivni / smiSena afazie
e Porucha vidéni na jedné strané

Zadni iktus:
e Zavraté

* Nauzea, zvraceni
e Porucha védomi
* Porucha dychani

Hemoragicky iktus:
e Kruta bolest hlavy

* Porucha védomi



Jméno

Hodnoceni

Datum

1a. Uroven vedomi

zvolit takovy testovaci impuls,aby obesel
pripadné prekazky (orotrach. trauma, jazyk.
bariéra, intubace), testuje se vzdy.

0 - pIné pri védomi, spolupracujici
1 - spavy, po mirné stimulaci poslechne, odpovi
2 - opakovana stimulace k pozornosti, sopor

3 - koma (reflexni ¢i Zzadna odpovéd’)

5. a 6. Motorika

HKK do 90 st v sedé resp. 45 st. vleze
DKK do 30 st., kolisani na HKK je tehdy,
pokud klesa dfive nez za 10 sekund a na

DKK drive nez za 5 sekund.
Testuji se vsechny koncetiny,
9 se udéluje pfi jiném
postiZeni koncetiny — vysvétlit.

0 - bez kolisani LHK
1 — kolisani nebo pokles, bez Uplného padu na
podlozku
2 - urdity pohyb proti gravitadi, neudrzi nad PHK
podlozkou
3 - pohyb po podlozce LDK

4 - plegie, bez pohybu, koma (pro véechny konc.)

v

9 - amputace, ankyldza aj.priciny patolog.
nalezu nesouvisejici s pithodou PDK

1b. Slovni odpovédi

ptame se na vék pacienta a mésic

bez ndpovédy.

pocita se prvni a pouze zcela spravna odpovéd,

0 - obé odpovédi zcela spravné
1 - jedna spravné, tézka dysarthrie ¢i jina bariéra (OTI)

2 - obé Spatné, afazie, koma

7. Ataxie koncetin

testovani prst-nos-prst na HKK a na DKK
pata-koleno.
Nehodnoti se u pac., ktery
nerozumi. U slepych: nos-natazena HK.
V kématu, pfi plegii atd. se hodnoti 0.

0 - nepfitomna, nebo jen dlsledek paresy. Koma.
1 - na jedné koncetiné
2 - pfitomna na vice koncetinch

9 - amputace, ankyldza aj.

1c. Vyhovéni vyzvam

predvést.

poZadat o otevieni a zavieni odi a stisknuti a
otevieni neparetické ruky, Ukon Ize pacientovi

0 - oba Ukoly spravné
1 - jeden ukol spravné

2 - zadny spravng, kdma

8. Senzitivita

zkousi se ostiejsim pfedmétem, u nespolu-

pracujicich algickym podnétem ((nikova reakce,

grimasa). Koma hodnotime 2.

0 - bez poruchy diti
1 — lehka a stfedni porucha sense (hypestezie,hypalgezie)

2 — tézka porucha sense aZ anestezie uni, ¢i bilat. Kéma.

2. Okulomotorika

testuje se pouze horizontalni pohyb,

testovan reflexnimi pohyby (ne kalorické
testovani!). Testujeme i pac. v komatu.

pacient s bariérou (slepota, bandaz, trauma) je

0 - bez patologie

1 - izol. paresa okohybného nervu, deviace ¢i
pohledova paresa potladitelnd OC manévry

2 - nepotladitelnd deviace &i pohledovéa paresa

9. Reé

testovaci slova: MAMA, PISEK, TRAVA
DEKUIJI, ELEKTRINA,FOTBALOVY MIC
Vite jak,Dold na zem,Jsem uzZ z prace doma.
Popis obrazku.

0 - bez afézie

1 - leh¢i faticka porucha, lze porozumét

2 - tézka faticka porucha

3 - globalni afazie, mutismus, kéma

3. Zorné pole

vySetiovat i simultanni pohyb prstd

kv(li fenoménu extinkce. Testujeme i u pac.
s poruchou v&domi pomoci mrkaciho reflexu.

0 - bez postizeni
1 - ¢astecna hemianopsie, fenomén extinkce

2 - kompletni hemianopsie

3 — oboustranna hemianopsie (slepota,véetné kortikalni
slepoty)

10. Dysartrie

Pri fatické poruse hodnotime vyslovnost.
Pfi hodnoceni 9 vysvétlit (napr. OTI).

0 - nepiitomna

1 - setfeld fed, je mu rozumét

2 - vyrazné setield vyslovnost, neni rozumét, mutismus,
kdma
9 - intubace, jina bariéra

4. Facialni paresa

Cenéni zub(, zavieni odi, elevace obodi.

0 - symetricky pohyb, bez postiZeni

1 - lehka paresa (napi. asymetrie NL ryhy)

2 — Uplna nebo c¢astena paréza dolni vétve
centralni paresa

3 — kompletni (perif.) paréza uni- ¢i bilateralni, koma

11. Neglect

Pouzij simultanni stimulaci zraku a sense.
Hodnoti se pouze, pokud pfitomen.

0 - nepiitomen
1 - neglektuje 1 kvalitu, anosognoze

2 - neglektuje vice jak 1 kvalitu, koma.

CELKOVE NIHSS




Komplikace iktu

e Maligni hemisferalni infarkt (nutno zvazit dekompresni kraniektomii)
 Hemoragicka transformace iCMP

* Pneumonie

e Zilni trombdza / plicni embolie

* Inkontinence

* Sepse



Dif. dg. ischemickych iktu proti jinym stavum
(stroke mimics)

Old stroke with systemic illness (OSSI)
Intracerebral haemorrhage
Subarachnoid haemorrhage
Acute/Chronic Subdural

Hemiplegic Migraine/Migraine with aura
Acute Demyelination

Space occupying lesion (tumour, abscess)
Post ictal/ Todd's paresis

Partial Seziure with Speech Arrest
Hypoglycaemia

Drug overdose

Bell's palsy

Psychosomatic/Conversion

Transient global amnesia

Radial-nerve palsy

Ulnar nerve palsy
Foot drop
Labyrinthitis/BPPV/Meniere's disease



Al S

Postup v prvnich 2 hodinach po zjisteni CMP

Z7S 155 / 112 — klinické podezreni na CMP
Telefonicka aktivace neurologa v KCC
Neurolog informuje intervencni tym o mozném pacientovi

Pacient privezen ZZS rovnou na CT, kde se setka s neurologem

CT rozlisi krvaceni od iCMP a pri iCMP urci indikaci k intervenci (ASPECTS,
CTA, ev. CTP)

Neurolog potvrdi intervencnimu tymu indikaci, pacient transportovan z CT
primo na angio sal

Pokud je zacatek intervence (vpich do trisla) do 120 minut od zacatku
priznaku, je 70% Sance na neurologickou Upravu ! (Pri zacatku intervence
mezi 3.-6.hodinou je Sance cca 35%)



Typical Typical
STEMI acute stroke

EMS: clinical suspicion
10-26min.
CT / CT-angio / CT-perfusion
Neurolos 'Z.
Cath-lab: intervention

EMS: Pre-hospital ECG

Cath-lab: intervention

Cardiology ICU
Neurology ICU



Modifikovana Rankinova skala (mRS)
0 zadne symptomy

- lehky deficit

L - zvlada vSechny aktivity jako pred CMP

- pacient neni schopen zvladnout vSechny predchozi aktivity

2 - je k pIné sobéstacny bez cizi pomoci
- vyzaduje pomoc pri nekterych aktivitach
3 o : .
- schopen chuze bez pomoci druhé osoby
4 - chuze jen s pomoci druhé osoby
- neschopen bez cizi pomoci zvladnout sve telesné potreby
5 - pacient je upoutan na luzko

- vyzaduje trvalou péci
6 smrt



Prevence CMP

e Ovlivnéni rizikovych faktoru (detekce a Iécba hypertenze, stop koureni,
redukce obezity, |écba hypercholesterolemie, diabetu

* Antitromboticka lécba (ASA / warfarin / NOAC). Zejména antikoagulacni
lécba fibrilace sini.

* Rychly vysSetrovaci a Iécebny postup po ev. TIA s ev. indikaci CAS / CEA

e Statiny
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Endovascular Therapy for Ischemic Stroke

Randomized Assessment of Rapid ; . : _
with Perfusion-Imaging Selection

Endovascular Treatment of Ischemic Stroke
B.C.V. Campbell, PJ. Mitchell, TJ. Kleinig, H.M. Dewey, L. Churilov, N. Yassi,

M. Goyal,‘A.M. Demghuk, B.K. Menon, M. Eesa, J.L. Rempel, J. Thornton, D. Roy, O 1 Oxley, T.Y. Wa, M. Brooks,
T.G. Jovin, R.A. Willinsky, B.L. Sap e T, Harington, K.C. Fauider
W.J. Montanera, A.Y. Poppe, KJ. k L y KL S ,

S op, P.A. Barber, B. McGuinness,
D, MUilame, % Bang, B - The NEW ENGLAND dra, C.F. Bladin. M. Badve, H. Rice,
C.A. Holmstedt, B. Jankowitz, M A

S.-I. Sohn, R.H. Swartz, P.A. Bar JO U RNA L Of M E D I C I N E restigators*

A. Weill, S. Subramaniam, A
T.T. Sajobi, and M.D. Hill

ESTABLISHED IN 1812 JANUARY 1, 2015 VOL. 372 NO.1

A Randomized Trial of Intraarterial Treatment for Acute

Ischemic Stroke

O.A. Berkhemer, P.S.S. Fransen, D. Beumer, L.A. van den Berg, H.F. Lingsma, AJ. Yoo, W.J. Schonewille, J.A. Vos,
P.. Nederkoorn, M.J.H. Wermer, M.A.A. van Walderveen, J. Staals, ). Hofmeijer, J.A. van Oostayen,
G.J. Lycklama a Nijeholt, J. Boiten, P.A. Brouwer, B.J. Emmer, S.F. de Bruijn, L.C. van Dijk, L.J. Kappelle, R.H. Lo,
[} == Nedl 1 M U &) S SR mt oA B DR ¥ SR WY W R ) - n G L 3 5
The NEW ENGLAND JOURNAL of MEDICINE . The NEW ENGLAND JOURNAL of MEDICINE

€

!

z ‘ ORIGINAL ARTICLE
ORIGINAL ARTICLE

Stent-Retriever Thrombectomy after Intravenous

Thrombectomy within 8 Hours after t-PA vs. t-PA Alone in Stroke
SymptOm Onset in ISChemiC Str()l(e Jeffrey L. Saver, M.D., Mayank Goyal, M.D., Alain Bonafe, M.D.,
Hans-Christoph Diener, M.D., Ph.D., Elad I. Levy, M.D., Vitor M. Pereira, M.D.,

Gregory W. Albers, M.D., Christophe Cognard, M.D., David J. Cohen, M.D.,

T.G. Jovin, A. Chamorro, E. Cobo, M.A. de Miquel, C.A. Molina, A. Rovira,
Werner Hacke, M.D., Ph.D., Olav Jansen, M.D., Ph.D., Tudor G. Jovin, M.D.,
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- Lépez-Cancio, A. Tomasello, C. Castafio, J. Blasco, L. Aja, L. Dorado, Dileep R. Yavagal, M.D., Blaise W. Baxter, M.D., Thomas G. Devlin, M.D., Ph.D.,
H. Quesada, M. Rubiera, M. Hernandez-Pérez, M. Goyal, A.M. Demchuk, Demetrius K. Lopes, M.D., Vivek K. Reddy, M.D., Richard du Mesnil de Rochemont, M.D.,

R. von Kummer, M. Gallofré, and A. Davalos, for the REVASCAT Trial Investigators*  Oliver C. Singer, M.D., and Reza Jahan, M.D., for the SWIFT PRIME Investigators*



7 randomized studies:
60% increased chance for neurologic recovery with
endovascular interventions (vs. iv. thrombolysis alone)

Intervention | Medical 60

+ medical therapy alone

therapy (recovered / 50

(recovered / | all patients)

all patients) 40 -
MR CLEAN 77 / 233 51/ 267
ESCAPE 89/ 164 43 / 147 30 -
EXTEND IA 25/ 35 14 / 35 20 -
SWIFT PRIME 59 /98 33/93
REVASCAT 45 /103 29 /103 10 -
THERAPY 17 / 41 12 /41 0
THRACE 103 / 190 82 /195

mRS 0-2

M Intervention ™ Medical



AHA/ASA Guideline

2015 American Heart Association/American Stroke
Association Focused Update of the 2013 Guidelines for
the Early Management of Patients With Acute Ischemic

Stroke Regarding Endovascular Treatment
A Guideline for Healthcare Professionals From the American Heart

Association/American Stroke Association

The American Academy of Neurology affirms the value
tool for neurologists,

Intemaiags D
— Jounalof Stioke wso

Endorsed by the American Association of Neurological Surg
Surgeons (CNS); AANS/CNS Cerebrovascular Section; Am
Society of Vascular and Interventic

William J. Powers, MD, FAHA, Chair; Colin P. De
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Canadian Stroke Best Practice Recommend:
Guidelines, Update 2015
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Just before intervention

24 h after intervention
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83-lety muz, predni iktus, NIHSS=20 — normalizace neurolog.nalezu do 24 h
po intervenci




Case 3: Severe posterior stroke
requesting intubation
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:

14:00 balon. predilatace,3
Kardegic 0.5 g iv.,



14:30 coronary stent 5.0/12 mm dilated to 5.5 mm.
15:00 end of procedure
Next day: good neurologic outcome




Results of the acute stroke interventions program in UH
Kral.Vinohrady Prague (10/2012 — 3/2016)

* Indication: moderate-to-severe ischemic strokes (NIHSS
>6) presenting within 6 hours from onset

e 98 patients (5% of all strokes in this hospital)
* Direct intervention: 69%
* Bridging thrombolysis: 31%

mRS 0-2 after 90 days - isolated MCA occlusions
mRS 0-2 after 90 days — all anterior strokes

mRS 0-2 after 90 days - ICA occlusions (T-occlusion or prox. ICA)
mRS 0-2 after 90 days - posterior strokes

59%
43%
30%
25%



These complicated questions need
multidisciplinary approach !

Cardiologists Radiologists

Neurologists

Neurosurgeons
(internal med., intensive

Vascular surgeons care, rehabilitation etc.)

All these specialties must be available 24/7/365 |
Feasible only in large tertiary hospitals.




View of the stroke neurologist:

»We should work closely together. While neurologists are
ythinkers”, cardiologists are ,,doers”. Combination of both
will be of great help for stroke patients !“

Kostas Spengos (Heart, Vessels & Stroke Conference, Athens,
January 23, 2016)



