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Dechambre 1838-ban hasznalta el6szor a "lacune” kifejezést a
subcorticalis regio lagyulasanak leirasara. Okkent encephalitis, kis
vérzes késdi maradvanya vagy ischaemias necrosis lehet6sége
merdlt fel.

Marie 1901-ben irt le a tdbbszoros lacunaris stroke-nak megfeleld
klinikai tinetegydttest: hirtelen kialakult és gyorsan javulo
hemiparesis, jellegzetes kisléeptl jaras ("marche a petits pas de
Dejerine"), pseudobulbaris paresis és dementia.

Fisher az 1960-as evekben, klinikopatologiai vizsgalatai alapjan
allitotta fel a ,lacunaris hypothesist”, miszerint a lacunak
szisztéemas hypertonia kdvetkeztében kialakult kronikus
vasculopathia kbvetkezményei, amelyek kiilonb6z6 jol definialt
syndromat okoznak, és j6 prognézisuak.

Jamary Oliveira-Filho, 2006, http://patients.uptoda  te.com/topic.asp?file=cva_dise/9393




Jelenlegi stroke altipusok Kilonboz 6 etioldgiaju

I‘&%\{g stroke-ok gyakorisaga

Kisérbetegség 20,5%
(lacunaris stroke)

Nagyérbetegseg 20,9%
(atherothrombosis)

Kardialis
embolizacio

Egyéb ritka ok

Tobbszoros ok

Ismeretlen ok
(cryptogen)

Grau AJ et al, German Stroke Data Bank, Stroke 2001 :; 32: 2559
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Lacuna

3-15 mme-es, liquorral telt treg(ek) a basalis ganglionokban
vagy a subcorticalis fehérallomanyban

gyakran figyelhet 6k meg mellékleletként id 6seknél

gyakran tinetmentes, illetve nem tarsul megfelel 6 klinikali
ttinetekkel




www.neuropat.dote.hu/uij/5298/5298df.htm
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Patologia

Table 1 Postulated causes of small deep cerebral infarcts

Common (autopsy proven)
Destructive small vessel disease (lipohyalinosis’) il ——————— 2/3
o

Perforating/parent artery atherosclerosis

Embolism

Vasculitis
Collagen vascular disease
Infective
Recreational drugs (e g cocaine)
Isolated CN5 angntis

Uncommon/rara {may be autopsy proven but mechanism often assumed or inferred) \

Infection
HIV
Tuberculosis
Neurosyphylis
Cysteraicosts
Lyme disease

Hypoperfusion

In situ thrombosis/hypercoaguability
Antiphospholipid antibodies
SLE
Disserminated malignancy
Thrombocythaemia
Polycythaemia

Arterial dissection

— CADASIL
Cerebral amyloid angiopathy

Speculative (difficult to prove)
Vasospasm
QOedema
Pulsatile trauma
Destructive (‘lytic’) agent

Lammie, Br Med Bull 2000: 56: 296-306




A lacunaris infarctusok vascularis anatomiaja

kis penetralo artériak betegséege

.féiCerehral _ (é.tmér6 0,05-0,4 mm [1,4 mm])
/ﬁ_ ’5.’_”; amvyloid

angiopathy
" “\ : prototipus: lenticulostrialis, thalamikus
) | | VALV W - )

artériak, Rami ad pontem et
mesencephalon

laesio a basalis ganglionokban, corona
radiatdban, thalamusban, agytdrzsben

végarteriak




Lacuna

3-15 mm-es, liquorral telt Gregek a basalis ganglionokban
vagy a subcorticalis fehérallomanyban

gyakran figyelhet 6k meg mellékleletként id 6seknél

gyakran tinetmentes, illetve nem tarsul megfelel 6 klinikali
ttinetekkel

L acunaris stroke

Kis subcorticalis vagy agytorzsi laesionak megfelel 0, tipikus
tineteqgyuttest mutatd _ klinikai stroke syndroma




Klasszikus lacunaris syndromak

szindroma

lokalizacio

pozitiv
prediktiv ertek

tisztan motoros hemiparesis
(egyenletes; dysarthria; nincs sensoros
tinet, latdszavar, tudatzavar)

capsula interna, corona radiata,
hid basisa, nyultvel 6 medialis
része

52-85%

tisztan szenzoros hemitinetek

(minden modalitas; egyenletes; nincs
motoros tlnet, dysarthria, latdszavar
vagy tudatzavar)

thalamus, hid tegmentuma, corona
radiata

95-100 %

ataxias hemiparesis

(ellenoldali facialis és AV paresis; durva
ellenoldali FV és AV ataxia)

capsulainterna - corona radiata,
hid basisa, thalamus

59-95 %

izolalt sensomotoros tinetek
(hemiparesis és érzéskieses; nincs
lataszavar vagy tudatzavar)

thalamocapsularis régio, esetleg a
hid bazisa vagy a lateralis medulla

51-87 %

dysarthria-tigyetlen kéz (clumsy
hand) syndroma
(dysarthria; dysphagia; ellenoldali arcfél-
és nyelv-paresis; ellenoldali kéz-kar
ugyetlenséq)

hid bazisa, capsula interna -
corona radiata

Fisher CM, Cerebrovasc Dis 1991: 1: 311-320




Other Lacunar Syndromes?

FMadified pure motor hemiparesis with motor aphasia

Fure motor heriparesis sparing face

Mezencephalothalamic syndrome

Thalarmic dernentia

Fure rmotor hemiparesis with horizontal gaze palsy

Pure motor hermiparesizs with crozsed third-nerve palsy (Weber syndrome)

Fure rmotor hermiparesis with crossed sixth-nerve palsy

Fure motor herniparesis with confusion

Cerebellar ataxia with crossed third-nerve palsy (Claude syndrome)

Herniballisrnus

Lower basilar branch syndrome — dizziness, diplopia, gaze palsy, dysarthria,
cerebellar ataxia, trigerinal nurnbness

Lateral rmedullary syndrorne

Lateral pontornedullary syndrore

Locked=in syndrome Cbilateral pure motor hemiparesis)

Fure dy=arthria

Acute dystonia of thalamic origin

Lacunar state

Y&dapted from Fisher, CHM, Meuraology 1982 22871,




Lacuna

3-15 mme-es, liquorral telt iregek a basalis ganglionokban
vagy a subcorticalis fehérallomanyban

gyakran figyelhet 6k meg mellékleletként id 6seknél

gyakran tinetmentes, illetve nem tarsul megfelel 6 klinikali
tiinetekkel

L acunaris stroke

Kis subcorticalis vagy agytorzsi laesionak megfelel 0, tipikus
tinetegyittest mutatd  klinikai stroke syndroma

L acunaris infarctus

Olyan lacunaris stroke, amit infarctus okoz ; néhanybdl
idovel lacuna lesz




Konvencionalis ismeretek, hiedelmek

Lacundk, lacunaris infarctus

subcorticalis ischaemias infarctusok kdvetkezmeényei, melyek kis
perforald artériak elzarédasa miatt jonnek létre

MRI-n latott lacuna agyi kiserbetegseg fennallasat jelents
tipusos lacunaris syndromat okoznak, vagy klinikailag ,némak”

kognitiv funkciozavar és Ujabb stroke veszélye kifejezett

ket kilonb6z6 pathogenezisi lacunaris infarctus (lipohyalinosis,
microadenoma)

hypertonia, diabetes kiemelt rizikofaktor

Feherallomanyi hyperintenz elvaltozasok (WMH, WML)
kisérbetegség masik, MRI-n mutatkozo jellegzetes tlinete

difftz hypoxia kdvetkeztében kialakuld inkomplett infarctusok
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S8 habos seit infiltracio ok N Llpnhyallnnsm

Lammie, Br Med Bull 2000: 56: 296-306

Lacunaris hypothesis

Fisher 1: a lacunaris infarctust hypertonias
betegekben a kis perforal6 artériak (0,04-0,2

mm) lipohyalinosisa vagy a nagyobbak (0,2-
0,8 mm) microatheromatosisa okozza

(,lacunar hypothesis”).

Lipohyalinosis: destruktiv érfal-karosodas,
ahol a normalis érfal-szerkezet megvaltozik,
habos sejtek jelennek meg, esetleg fibrinoid

necrosis alakul ki. A lacuna nagysaga 3-7 mm,

tobbszords, gyakran tlinetmentes, gyakran
hypertensioval tarsul.

Intracranialis atherosclerosis:

microatheroma, junkciondlis atheroma, muralis
atheroma — stenotikus, occludalt erek, néha
thrombussal. A lacuna leggyakrabban
egyeddli, nagyobb (> 5 mm), gyakran tiinetes.

1. Fisher CM. Arch Neurol 1979:36:65-73.




De Jong 1.

>1 kis tinetmentes lacuna
(gyakran tarsul hypertoniaval es
leukoaraiosissal)

maganyos lacunak

Hypothesis: nemcsak morfologiailag,
de Klinikai lefolyasukban és
prognosisukban is kilonbdznek

1. De Jong et al, Stroke 2002; 33: 2072-6




Iwo Types of Lacunar Infarcts
Further Arguments From a Study on Prognosis

G. de Jong, MD. PhD: F. Kessels. MD, MSc: J. Lodder, MD. PhD

Stroke. 2002:33:2072-2076.

@tes) Iacuna@
CT

/ N

1, tinetes + 21, tunetmentes 1, tunetes lacunaris laesio
lacunaris laesio

n=104, LACI+ n=229, LACI-




Kaplan-Meier - tulélési gorbe

MORTALITAS

LACI+, n (%) LACI—, n (%) OR 85% Cl

Mortality
a0 d 1(1) 51(2) 0.43 0.00-58.97
1y 15114) 28 (12) 1.09 0.11-10.53
End of follow-up 34 (33) a0 (22) @ 1.01 —S.ED

1000

de Jong G, Stroke. 2002;33:2072




Kaplan-Meier - stroke-ismétl o6dés

STROKE-ISMETLODES

Stroke recurrence rate LACI+, n (%) LACI—, n (%) OR 45% Cl
a0 d* 2(2) 110.5) 408  0.05-347.0
1y G (11) 11 (6] 171 054-5.38
tnd of follow-up~ 22.21) 2(11) 200 1.08-4.06f

1000

de Jong G, Stroke. 2002;33:2072




Tobbszorés, gyakran tinetmentes lacunaris stroke-ok:
(~arteriolosclerosis*) (LACI +)?

kisebb lacunak?,

leukoaraiosis? (3,6x)°,

hypertonia (2,5x) (diastolés!)?

diabetes (2,3%)3°,

magasabb hematokrit®,

CT: progresszié®,

rosszabb prognozis®,

funkcionalisan rosszabb allapot (0-2 mRankin 77% vs 94%)¢,
gyakoribb stroke-ismétlédés (3,8x)°,

gyakoribb és gyors kognitiv karosodas (vascularis dementia)’

Egyetlen, legtébbszor tlinetes lacuna: L (LACI-)?

1) Fisher CM, Arch Neurol. 1979;36:65-73.  2) de Jong G et al, Stroke. 2002;33:2072-6 3) Mast H et al, Stroke 1995;26:30-3
4) Lammie GA et al, Stroke 1997;28:2222-8  5) Van Zagten M et al, Arch Neurol 1996;53:650-5 6) Arauz A et al, Stroke 2003;
34:2453-8 7) Roman GC et al, Lancet Neurol 2002; 1: 426-36




Klinikal vizsgalatok soran
alkalmazott stroke
alcsoport-beosztas
elemzese: nyerhetok-e

tovabbi hiteles adatok?

TOAST alcsoportok




TOAST kritériumok (Trial of ORG 10172 in Acute Stroke Treatment)

Large-artery atherosclerosis: Clinical findings include cortical,
cerebellar, or brain stem dysfunction and on brain imaging cortical,
cerebellar, brain stem or subcortical lesions >1.5 cm are
considered to be of potential large-artery atherosclerotic origin.
Diagnosis requires supportive evidence by duplex imaging or
arteriography of >50% stenosis of an appropriate intracranial or
extracranial artery. Potential sources of cardiogenic embolism,
such as AF should be excluded, and a history of TIAs in the same
vascular territory supports the clinical diagnosis.

Cardioembolism: Clinical and brain imaging findings are similar to
those described for large artery atherosclerosis. At least 1 cardiac
source of embolism, such as AF, must be identified. Previous TIAs
in >1 vasculacterritory SUPPOrtS the diagnosis. PotErtiak-targe-
artery atherosclerotic sources of thrombosis or embolism should be
absent.

Lacunar:

Undetermined etiology: Includes patients with =2 potential causes
of Streke-(eg, AF and >50% stenosis of extracranial arteries)

Other determined etiology: Includes patients with rare causes of
stroke (eg, nonatherosclerotic vasculopathies and hematologic
disorders).

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

Clinical findings of one of the lacunar syndromes should be present.

Brain imaging should be normal or show a relevant brain stem or
subcortical hemispheric lesion of diameter <1.5cm.

A history of diabetes mellitus or hypertension supports the
diagnosis.

Potential cardiac sources of embolism, such as AF, should be
absent, and the large extracranial arteries should not demonstrate
>50% stenosis.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

Clinical findings of one of the lacunar syndromes should be present.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41
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Fisher CM, Cerebrovasc Dis 1991: 1: 311-320




Minden akut lacunaris syndroma subcorticalis /
agytorzsi stroke-ot jelez?

Identification of Embolic Stroke Patterns by
Diffusion-Weighted MRI in Clinically Defined Lacunar
Stroke Syndromes
Tiemo Wessels, MD; Carina Réttger, MD; Marek Jauss, MD;

Manfred Kaps, MD: Horst Traupe, MD: Erwin Stolz, MD

Stroke. 2005 :36:000-000. DOL: 10.1161/01.8TR.0000158908.48022.d7

NEM:
kortikalis tiinetek

_ , (aphasia, apraxia,
akut lacunaris stroke-syndromas beteg hemianopia)
+ MRI - DWI epilepsias roham,

100% (73 beteg) barmilyen
/ 1 \ tudatzavar
egyetlen subcorticalis nagy (>15 mm), vagy tobb tobbszoros laesio tobb
laesio (<15 mm) laesio 1 er ellatasi teriletén ér ellatasi teriiletén

59% (43 beteq) 22% (16 beteq) 19% (14 beteq)




PMH; szign. carotis sz (kulet Wessels et al, Stroke; 2005; 35:757-61




PMH; szign. carotis sz Ukdlet Wessels et al, Stroke: 2005 35:757-61

nem egyetlen subcorticalis lacuna:
41%




PMH; szign. carotis sz ukdlet

Wessels et al, Stroke; 2005; 35:757-61

nem egyetlen subcorticalis lacuna:
41%

egyeb stroke mechanizmus: 23%

|

kardialis emboliaforras: 11%

carotis / basilaris
atherosclerosis, szukulettel 12%
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nem egyetlen subcorticalis lacuna:
41%

egyeb stroke mechanizmus: 23%

|

kardialis emboliaforras: 11%

carotis / basilaris
atherosclerosis, szukulettel 12%

||~ DWI: corticalis laesio / multiplex kis egyideji laesiok: embolias eredet.




PMH; szign. carotis sz Ukdlet Wessels et al, Stroke: 2005 35:757-61

nem egyetlen subcorticalis lacuna:
41%

egyeb stroke mechanizmus: 23%

|

kardialis emboliaforras: 11%

carotis / basilaris
atherosclerosis, szukulettel 12%

||~ DWI: corticalis laesio / multiplex kis egyideji laesiok: embolias eredet.

A lacunaris stroke syndroma nem jelenti automatikus an lacunaris
stroke fennallasat (pl. corticalis infarctus is oko zhatja)




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

Clinical findings of one of the laeuivar Syndromes should be present.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




A DWI megvaltoztatta a stroke-r 0l alkotott
eddigi elképzelések |0 reszét

elemezhetdve valtak a lacunaris(nak hitt) stroke-ok és a lacunaris
syndromak hatterében allo laesiok

az elszort, tobbszoros egyideji lezidk gyakoriak lacunaris sy-ban

emboliaforras sokszor nem talalhato — a cryptogen stroke-ok aranya
megnott

stb. (akut fazis dinamikaja; korai, tinetmentes (j infarctusok; instabil
stroke-allapot, ...)




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

Brain imaging should be normal or show a relevant brain stem or
subcortical hemispheric lesion of diameter <1.5cm.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

Brain imaging should be normal or show.a-etevant brain stem or
subcortical hemisphericiesion of diameter <1.5cm.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

A history of diabetes mellitus or hypertension supports the
diagnosis.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




Are Lacunar Strokes Really Different?
A Systematic Review of Differences in Risk Factor Profiles Between
Lacunar and Nonlacunar Infarcts

Caroline Jackson. BSc:; Cathie Sudlow, DPhil. MRCP
Stroke. 2005:36:891-904,

16 vizsgalat metaanalizise lacunaris és nem-lacunaris
iInfarctusok rizikdtényez 6inek Osszevetesére

olyan alcsoport-definicio,
amelyik rizikotéenyez6t nem

tartalmaz (csak imaging,

vagy klinikum + imaging)

7N d N

lacunaris =) | h\em lacunaris lacunaris =) | h\em lacunaris

olyan alcsoport-definicio,
ami rizikétenyez 6t
tartalmaz




H Lacunar non-lacunar RR RR
hypertonia it n 95°% Gl
Hypertension included in definitions
Ankara 52/66 101/198 T 1.54[1.28, 1.86)
Athens 142/177 435/673 —— 1.24[1.13, 1.36]
Boston 90/109 171/301 — 1.45[1.28, 1.66]
Buenos Aires 81/105 97/129 —p— 1.03[0.89, 1.18]
Erlangen 86/120 218/402 — 1.32[1.14, 1.53]
Germany 806/1028 2421/3814 = 1.24[1.19, 1.29]
|zmir 158/198 941/1331 =il 1.13[1.04, 1.22]
San Diego 89/133 156/315 —— 1.35[1.15, 1.59]
Seoul (b) 154/215 479/754 —a— 1.13[1.02, 1.25]
Taiwan 166/195 254/442 —=— 1.48[1.34, 1.64]
Subtotal (95% CI) 1824/2346 5273/8359 . 1.25[1.21, 1.28]
Test for heterogeneity: chi® = 40.94,df = 9 (P < 0.00001), 1% =78.0%
Other risk factors included in definitions
Barcelona 305/399 1179/2321 —= 1.50[1.41, 1.61]
Cincinnati 33/39 82/128 —_— 1.32[1.10, 1.59]
Riyadh 141/248 229/508 — 1.26 [1.09, 1.46]
Rochester 54/72 269/370 —— 1.03[0.89, 1.20]
Seoul (a) 33/49 70/104 S S 1.00[0.79, 1.27]
USA 253/337 608/936 —= 1.16 [1.07, 1.25]
Subtotal (95% CI) 819/1144 2437/4367 L 2 1.28[1.23, 1.34]
Test for heterogeneity: Chi® =41.20,df=5 (P < 0.00001), 1? = 87.9%
Imaging-based
Besancon 153/243 580/1019 —— 1.11[0.99, 1.24] N S'
Subtotal (95% CI) 153/243 580/1019 o 1.11[0.99, 1.24] .
Clinical & imaging-based
L'Aquila 142/241 88/151 ——— 1.01[0.85, 1.20]
London 173/282 310/580 — 1.15[1.02, 1.29]
Lund (a) 32/61 27/61 —_—T 1.19[0.82, 1.71]
Maastricht (a) 51/103 35/94 e 1.33[0.96, 1.84]
Maastricht (b) 138/287 260/582 T 1.08 [0.93, 1.25]
Oxford 45/102 95/202 —— 0.94[0.72, 1.22]
Rome 95/170 161/347 [~ 1.20[1.01, 1.43]
Texas 33/55 30/54 i 1.08[0.78, 1.49]
Subtotal (95% CI) 709/1301 1006/2071 < 1.11[1.04, 1.19] M S I
Test for heterogeneity: Chi® =5.34,df = 7 (P =0.62), 1? = 0%
Total (95% ClI) 3352/5034 9296/15816 ¢ 1.22[1.20, 1.25]
Test for heterogeneity: Chi® = 105.70,df = 24 (P < 0.00001), I = 77.3%
0.5 07 1 15 2

Hypertension more frequent in non-lacunar infarction

Hypertension more frequent in lacunar infarction




lacunar

diabetes

non-lacunar
n/N

RR
95% ClI

Diabetes included in definitions
Ankara

Athens

Boston

Buenos Aires

Erlangen 29/120
Germany 359/1028
lzmir 77/198
San Diego 48/133
Seoul (b) 66/215
Taiwan 70/195

Subtotal (95% ClI) 793/2346

22/66

56/177
36/109
30/105

Test for heterogeneity: Chi® = 9.67,df =9 (P = 0.38), |

Other risk factors included in definitions
Barcelona

Cincinnati

Riyadh

112/399
15/39
139/248

Rochester 16/72
Seoul (a) 14/49
USA 91/337

Subtotal (95% CI) 387/1144
Test for heterogeneity: Chi? = 7.53,df =5 (P = 0.18), I?

Imaging-based

Besancon 56/243

Subtotal (95% CI) 56/243
Clinical & imaging-based

L'Aquila 56/242
London 54/282
Lund (a) 5/61
Maastricht (a) 28/103
Maastricht (b) 58/287
Oxford 13/102
Rome 28/170
Texas 19/55

Subtotal (95% CI) 261/1302

Test for heterogeneity: Chi® =5.37,df =7 (P=0.62), I

Total (95% Cl) 1497/5035

Test for heterogeneity: Chi? = 35.98,df = 24 (P = 0.06),

54/198
1741673
65/301
32/129
101/402
1037/3814
464/1331
66/315
199/754
128/442

2320/8359

=6.9%

486/2321
43/128
218/508
78/370
38/104
242/936

1105/4367

=33.6%

178/1019

178/1019

50/151
113/580
6/61

1.22[0.81, 1.84]
1.22[0.95, 1.57]
1.53[1.09, 2.16]
1.15[0.75, 1.76]
0.96 [0.67, 1.38]
1.28[1.16, 1.42]
1.12[0.92, 1.35]
1.72[1.26, 2.35]
1.16 [0.92, 1.47]
1.24[0.98, 1.57]

1.25[1.17, 1.34]

1.34[1.12, 1.60]
1.14[0.72, 1.82]
1.31[1.13, 1.52]
1.05[0.66, 1.70]
0.78 [0.47, 1.30)
1.04 [0.85, 1.28]

1.20[1.09, 1.32)

1.32[1.01,1.72]

1.32[1.01, 1.72]

0.70 [0.51, 0.96]
0.98[0.73, 1.32]
0.83[0.27, 2.59)

25/94
120/582
198/202

1.02[0.64, 1.62]
0.98 [0.74, 1.30]
1.36 [0.70, 2.63]

59/347
16/54

408/2071

4011/15816

12 =33.3%

0.97 [0.64, 1.46]
1.17 [0.67, 2.02]

0.95[0.83, 1.09]

1.19[1.13, 1.25]
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RR lacunar RR
95% Cl NP | 95% Cl

Lacunar non-lacunar RR
n/N n/l

N
Hypertension included in definitions
Ankara 52/66 7
Athens 142/17 435767

Diabetes included in definition:
54 [1.28, 1.86] Ankara 22/66 54/198 - 1.22[0.81, 1.84]
24 [1.13, 1.36] Athens 56/177 174/673 1.22[0.95, 1.57]
451.28, 1.66] Boston 36/109 65/301 1.53[1.09, 2.16]
03 [0.89, 1.18] Buenos Aires 30/105 32/129 1.15[0.75, 1.76]
32[1.14, 1.53] Erlangen 29/120 101/402 0.96 [0.67, 1.38]
24[1.19,1.29] Germany 359/1028 1037/3814 1.28[1.16, 1.42]
13[1.04, 1.22] Izmir 77/198 464/1331 1.12[0.92, 1.35]
35[1.15, 1.59] San Diego 48/133 66/315 1.72[1.26, 2.35]
13[1.02, 1.25] Seoul (b) 66/215 199/754 1.16[0.92, 1.47]
48[1.34, 1.64] Taiwan 70/195 128/442 1.24[0.98, 1.57]

25[1.21,1.28] Subtotal (95% Cl) 793/2346 2320/8359 1.25[1.17,1.34]

Boston 90/109 171/301

Buenos Aires 81/105 97/129 —
Erlangen 86/120 218/402

Germany 806/1028 2421/3814

Izmir 158/198 941/1331

San Diego 89/133 156/315

Seoul (b) 154/215 479/754

Taiwan 166/195 254/442

Subtotal (95% Cl) 1824/2346 5273/8359

2 _ _ P
Test for heterogeneity: Chi® = 40.94,df = 9 (P < 0.00001), I” = 78.0% Test for heterogeneity: Chi? = 9.67,df = 9 (P = 0.38), I = 6.9%
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*
Oer TSR TaToTS TCTIoes T oeTmions
- 50141, 1.61] Barcelona 1121399 486/2321 1.34[1.12, 1.60]
— - 321[1.10, 1.59] Cincinnati 15/39 43/128 1.14[0.72,1.82]
— 26[1.09, 1.46] Riyadh 139/248 218/508 1.31[1.13,1.52]
s 03[0.89, 1.20] Rochester 16/72 78/370 1.05[0.66, 1.70]
Seoul (a) 33/49 70/104 — 00[0.79, 1.27] Seoul (a) 14/49 38/104 0.78[0.47, 1.30]
USA 253/337 608/936 —- 16 [1.07, 1.25] USA 91/337 242/936 1.04[0.85, 1.28]
Subtotal (85% Cl) 819/1144 243714367 P 28[1.23,1.34] Subtotal (95% Cl) 387/1144 1105/4367 1.20[1.09, 1.32]
| o
-
-
N
| o
L .
b
I
e
>
¢

Barcelona 305/399 1179/2321
Cincinnati 33/39 82/128
Riyadh 141/248 229/508
Rochester 54/72 269/370

Test for heterogeneity: Chi® = 41.20,df = 5 (P < 0.00001), I* = 87.9% Test for heterogeneity: Chi = 7.53,df = 5 (P = 0.18), I* = 33.6%
Imaging-based

Imaging-based Besancon 56/243 178/1019 1.32[1.01,1.72]
Besancon 153/243 580/1019

Subtotal (95% Cl) 153/243 580/1019

11[0.99, 1.24]

Subtotal (95% ClI| 56/243 178/1019 1.32[1.01, 1.72]
11(0.99, 1.24] ubsstall ! (.01, 1.72]

Clinical & imaging-based

L'Aquila 56/242 50151 0.70[0.51, 0.96]
1.01[0.85, 1.20] London 54/282 113/580 0.98[0.73, 1.32]
1.15[1.02, 1.29] Lund (a) 5/61 6/61 0.83[0.27, 2.59]
119 [0.82, 1.71] Maastricht (a) 28/103 25/94 1.02[0.64, 1.62]
1.33[0.96, 1.84] Maastricht (b) 58/287 120/582 0.98[0.74, 1.30]
1.08 (0,93, 1.25] Oxford 13/102 19/202 1.36 [0.70, 2.63]
0.94[0.72, 1.22] 28/170 59/347 0.97 [0.64, 1.46]
1.20[1.01, 1.43] 19/55 16/54 1.17[0.67, 2.02]

1.08[0.78, 1.49]

Clinical & imaging-based
L'Aquila 1421241 88/151
London 1731282 310/580
Lund (a) 32/61 27/61

Maastricht (a) 511103 35/94

Maastricht (b) 138/287 260/582
Oxford 45/102 95/202
Rome 95/170 161/347
TokEs 38/55 30754 Subtotal (95% CI) 261/1302 408/2071 0.95[0.83, 1.09]

Subtotal (95% Cl) 709/1301 1006/2071 1.11[1.04, 1.19]

Test for heterogeneity: Chi® = 5.37,df = 7 (P = 0.62), I* = 0%
Test for heterogeneity: Chi® = 5.34,df = 7 (P = 0.62), I° = 0%
Total (95% Cl) 1497/5035 4011/15816 1.19[1.13, 1.25]
Total (95% Cl) 3352/5034 9296/15816 1.22[1.20, 1.25]

N " Test for heterogeneity: Chi? = 35.98,df = 24 (P = 0.06), I* = 33.3%
Test for heterogeneity: Chi* = 105.70,df = 24 (P < 0.00001), I* = 77.3%

02 0.5 2 5

07 msi 2 DM more frequent in non-lacunar infarction DM more frequent in lacunar infarction

more frequent in infarction Hypertension more frequent in lacunar infarction

Ha rizikbfaktor nem jatszik szerepet a csoportképzé  sben, akkor

nem gyakoribb a hypertonia és a diabetes a lacunari s
infarctusok csoportjaban, mint a nem-lacilearising infascttisskkban




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

A history of diabetes mellitus or_hyperteirsion supports the
diagnosis.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

Potential cardiac sources of embolism, such as AF, should be
absent, and the large extracranial arteries should not demonstrate
>50% stenosis.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




On the Etiology of Incident Brain Lacunes
Longitudinal Observations From the LADIS Study

Alida A. Gouw, MD; Wiesje M. van der Flier, PhD: Leonardo Pantoni, MD, PhD;
Domenico Inzitari, MD: Timo Erkinjuntti, MD, PhD: Lars O. Wahlund, MD. PhD:;
Gunhild Waldemar, MD, DMSc: Reinhold Schmidt, MD:; Franz Fazekas, MD;

Philip Scheltens, MD, PhD: Frederik Barkhof, MD, PhD; on behalf of the LADIS Study Group

Stroke, 2008: 39: 3083-3085.

639, 65-84 éves, MRI-n fehérallomanyi laesiot mutato, kielégité napi aktivitasu
beteg.

3 év mulva Uj MRI (T1, T2, FLAIR) 358 betegnél — Uj lacunak és fehérallomanyi
laesiok felImérésére. (Klinikai tiinetekkel nem tarsitottak = nem tudni, hany stroke

volt ).
19%-uknal 106 U lacuna 3 év alatt
58 subcorticalis fehérallomanyban,
35 basalis ganglionban, 13 infratentorialisan (n=48)

A basalis ganglion / infratentorialis lacuna és a subcorticalis tdbbszords lacunak
kozOotti rizikdfaktor-6sszehasonlitdsban az egyetlen szignifikans kiiloénbség a
pitvarfibrillacié meglétében volt (OR 3,4 [1,1 — 10,7]; p=0,05)




) D LADIS
Nn=6039 subcort. fehérallomanyi laesio (Leukoaraiosis and
Disability)

65-84 é

n=358 Cév mulva MD

l 19%-nal U lacuna

58 35 13
subcort lacuna Basal ggl / infrt lacuna

szign tobb AF ebben a csoportban
OR 3,4 [1,1 - 10,7]; p=0,05




On the Etiology of Incident Brain Lacunes
Longitudinal Observations From the LADIS Study

Alida A. Gouw, MD: Wiesje M. van der Flier, PhD: Leonardo Pantoni, MD, PhD:;
Domenico Inzitari, MD: Timo Erkinjuntti, MD, PhD: Lars O. Wahlund, MD. PhD:;
Gunhild Waldemar, MD, DMSc: Reinhold Schmidt, MD:; Franz Fazekas, MD;

Philip Scheltens, MD, PhD: Frederik Barkhof, MD, PhD; on behalf of the LADIS Study Group

Stroke. 2008:39: 3083-3085,

Uj basalis ggl / infratentorialis lacunaknal szignifikansan gyakoribb volt a
kardialis emboliaforras, mint az Uj subcorticalis lacunaknal
(v.s. eltérd etioldgia, nem pedig kisér-betegséq)




)

st Right-to-left shunt and lacunar
stroke in patients without hypertension
and diabetes

Y. Ueno, MD; K. Kimura, MD; Y. Iguchi, MD; K. Shibazaki, MD; T. Inoue, MD; and T. Urahe, MD

NEUROLOGY 2007;658:528-531

Akut lacunaris syndromas, MRI-DWI-vel igazolt kis subcorticalis
infarctusos betegeknél

lehetseges kardialis emboliaforrast kerestek TEE-vel




akut lacunaris stroke
(klinikum + MRI-DWI)

hypertonias és/vagy nem hypertonias vagy
diabeteses (HDM) diabeteses (nonHDM)




Table 1 Freguency of potential embolic origins in non-HDM and HDM group patients and controls

p Value for comparison

Non-HDM Control
gToup, HDM group, gToup, Non-HDM Non-HDM HDM v=
n=11 n=>51 n =50 ve HDM ve control control
RLS, no. (%) EJ El 16 (32) 0.035% S {L':}T' 0.339
Patent foramen ovale 8(73) 18 (35) 16 (32) 0.052 0.031% 0.726
Atrial septal defect 109) 3(6) 0(0) 0.777 0.402 0.248
Number of microbubbles
Large RLS (= 20) 2(18) 4 (8) 214 0624 0.295 0.692
Small RLS (< 20) T(64) 17 (323) 14 i28) 0.126 0,057 0.561
Other embolic sources, no. (%)
Atrial septal aneurysm 2(18) 4 (8) 8(16) 0.624 0.785 0.337
Intracardiac thrombus 0(0) 2(4) 00} 0.785 — 0.4584
Mitral valve prolapse 0 (0} 1(2) 0 (0] 0.395 e 0.992
Atrial fibrillation 0 (0] 204) 3(6) 0.785 0.950 0.981

Chi-square test was used for comparison.
* Significant at the p < 0.05 level; all other comparisons were not significantly different.

HDM = hypertension and/or diabetes; RL5 = right-to-left shunt.

A hypertonias és diabeteses betegeknél szignifikansan gyakoribb volt a
jobb-tml Sumit (ff leg PFO), mint a hypertonias/diabeteseseknél.

Ueno et al. NEUROLOGY, 2007: 68: 528 -531



Table 1 Freguency of potential embolic origins in non-HDM and HDM group patients and controls

p Value for comparison

Non-HDM Control
gToup, HDM group, gToup, Non-HDM Non-HDM HDM v=
n=11 n=>51 n =50 ve HDM ve control control
RLS, no. (%) EI El 16 (32) 0.035% 0.007* 0.339
Patent foramen ovale 8(73) 18 (35) 16 (32) 0.052 0.031% 0.726
Atrial septal defect 109) 3(6) 00} 0.777 0.402 0.248
Number of microbubbles
Large RLS (= 20) 21(18) 4(8) 214 0.624 0.295 0.692
Small RLS (< 20) T(64) 17 (323) 14 i28) 0.126 0,057 0.561
Other embolic sources, no. (%)
Atrial septal aneurysm 8(16) 0.624 0.785 0.337
Intracardiac thrombus 0(0) 00} 0.785 — 0.4584
Mitral valve prolapse 0 (0} 0 (0] 0.395 e 0.992
Atrial fibrillation 000} 3(8) 0.785 0.950 0.981

Chi-square test was used for cl:umparisgl_loo %

24%

* Significant at the p < 0.05 level; all other comparisons were not significantly different.

HDM = hypertension and/or diabetes; RL5 = right-to-left shunt.

A hypertonias és diabeteses betegeknél szignifikansan
jobb-tml Sumit (ff leg PFO), mint a hypertonias/diabeteseseknél.

gyakoribb volt a

A hypertonias és diabeteses betegek 10090%-anal volt potencialis kardialis
emboliaforras, a hypertonias/diabetesesek ~ 60%-an anal.

Ueno et al. NEUROLOGY, 2007: 68: 528 -531



TOAST

(Trial of ORG 10172 in Acute Stroke Treatment)

Lacunar:

Potential cardiac sources of embolism, such as-Ad=-smould be
absent, and the large extraciarmal arteries should not demonstrate
>50% stenosis.

Adams JR et al, Classification of subtype of acute ischemic stroke: definitions for use in a multicent er clinical
trial. Stroke 1993; 24: 35-41




Egetd sziikség van (j altipus-defeficiclokraninihd &etaEpiakipomosisisas animiha a
gyogyszervizsgalatok értékelhet 6sege miatt




pathogenesise —
jelenlegi elképzelések

OCCLUSIO EMBOLIZACIO

ATHEROMA

ISCHAEMIA

HYPOPERFUSIO

VASOSPASMUS

ENDOTHEL
DYSFUNCTIO ERDOTHEL

KAROSODAS

Norrving; Futrell; Davis & Donnan. (Stroke, 2004; 35: 1778-1780)

Perforal6 artéria elzarédasa

MACROATHEROMA — elzar6das az
ér eredésénél

MICROATHEROMA - elzarédas az
éren belul

Alacsony RR —pl.
nagyérelzardédas

Kisérbetegség — sz (k kiserek =
subcorticalisan perfusios deficit,
fokoz6dé ischaemia (WML) — majd
infarctus

Erfal atereszt éképessége megn 6 —
kor befolyasolja

Idézve: Wardlaw JM, Pathophysiology of lacunar strok e: a new mechanism? 2007




pathogenesise —
jelenlegi elképzelések

OCCLUSIO EMBOLIZACIO Perforal6 artéria elzarédasa

MACROATHEROMA — elzar6das az
ér eredésénél

HEROMA MICROATHEROMA — elzar6das az

éren belll

ISCHAEMIA Alacsony RR —pl.

HYPOPERFUSIO gl nagyérelzarodas

R ISerbetegség — sz ik kisereK >=

fokoz6dé ischaemia (WML) — majd
infarctus

VASOSPASMUS [

ENDOTHEL m—— o "
rfal atereszt 6képessége megn 6 —
DYSFUNCTIO ENDOTHEL sl ko1 befolyésolja

KAROSODAS

Norrving; Futrell; Davis & Donnan. (Stroke, 2004; 35: 1778-1780)
Idézve: Wardlaw JM, Pathophysiology of lacunar strok e: a new mechanism? 2007




— jelenlegi elképzelesek

pathologia mechanismus lipohyalinosis

microatheroma )

_ ™
occlusio/

vasospasmus > iIschaemia

endothel

dysfunctio > permeabilitas/

oedema

_/
endothel ateresz-
téképessége n 6

ok v,
o D

komplex fibrinoid necrosis

Norrving; Futrell; Davis & Donnan. Stroke 2004; 35: 1  778-1780  Wardlaw, Dennis, Sandercock, Starr. Stroke  2003;
34:806-812 Idézve: Wardlaw JM, Pathophysiology of lacunar strok  e: a new mechanism? 2007




Konvencionalis ismeretek

Lacundk, lacunaris infarctus

subcorticalis ischaemias infarctusok kovetkezményei, melyek kis
perforalo artériak elzarodasa miatt jonnek létre

MRI-n latott lacuna agyi kiserbetegseg fennallasat jelents
tipusos lacunaris syndromat okoznak, vagy klinikailag ,némak”
kognitiv funkcidzavar és Ujabb stroke veszeélye kifejezett

ket kilébnbdzo6 pathogenezisd lacunaris infarctus (lipohyalinosis,
microadenoma)

hypertonia, diabetes kiemelt rizikofaktor

Feherallomanyi hyperintenz elvaltozasok (WMH, WML)

kisérbetegség masik, MRI-n mutatkozo jellegzetes tlinete

difftz hypoxia kdvetkeztében kialakuld inkomplett infarctusok




A konvencionalis ismeretek mellett / helyett
,beépitend 6” nehany Uj adat

A lacunaris stroke syndroma nem jelenti automatikusan lacunaris stroke
fennallasat; corticalis infarctus is okozhatja (DWI szikseges)




A konvencionalis ismeretek mellett / helyett
,beépitend 6” nehany Uj adat

A lacunaris stroke syndroma nem jelenti automatikusan lacunaris stroke
fennallasat; corticalis infarctus is okozhatja (DWI szikseges)

A lacunak nem feltétlendl lacunaris infarctus kdvetkezmeényei (erre ugyanis
azota sincs bizonyiték)




A konvencionalis ismeretek mellett / helyett
,beépitend 6” nehany Uj adat

A lacunaris stroke syndroma nem jelenti automatikusan lacunaris stroke
fennallasat; corticalis infarctus is okozhatja (DWI szikseges)

A lacunak nem feltétlendl lacunaris infarctus kdvetkezmeényei (erre ugyanis
azota sincs bizonyiték)
Nem azonos a tobbfajta pathogenezisi lacunaris infarctus

* etioldgiaja (=kiserbetegséeq, embolizacio, hypoperfusio, endoth.),

* rizikofaktorai (hypertonia, diabetes, AF / nagyérszikulet / PFO),

* prognozisa (stroke-ismétldédés, kognitiv funkciézavar, mortalitas),

* atvizsgalasi algoritmusa (embolizacio? generalizalt hypoxia? stb.);

terapiaja (az atvizsgalas eredmenytél fligg)




A konvencionalis ismeretek mellett / helyett
,beépitend 6” nehany Uj adat

A lacunaris stroke syndroma nem jelenti automatikusan lacunaris stroke
fennallasat; corticalis infarctus is okozhatja (DWI szikseges)

A lacunak nem feltétlendl lacunaris infarctus kdvetkezmeényei (erre ugyanis
azota sincs bizonyiték)

Nem azonos a tobbfajta pathogenezisi lacunaris infarctus
* etioldgiaja (=kiserbetegséeq, embolizacio, hypoperfusio, endoth.),
* rizikofaktorai (hypertonia, diabetes, AF / nagyérszikulet / PFO),
* prognozisa (stroke-ismeétlédes kognitiv funkciozavar, mortalitas),
* atvizsgalasi algoritmusa (embolizacio? generalizalt hypoxia? stb.);
* terapiaja (az atvizsgalas eredmeénytdl fligg)

Egyetlen lacuna esetén (fdleg HDM nélkul) emboliaforras-kutatas kell




A konvencionalis ismeretek mellett / helyett
,beépitend 6” nehany Uj adat

A lacunaris stroke syndroma nem jelenti automatikusan lacunaris stroke
fennallasat; corticalis infarctus is okozhatja (DWI szikseges)

A lacunak nem feltétlendl lacunaris infarctus kdvetkezmeényei (erre ugyanis
azota sincs bizonyiték)

Nem azonos a tobbfajta pathogenezisi lacunaris infarctus
* etioldgiaja (=kiserbetegséeq, embolizacio, hypoperfusio, endoth.),
* rizikofaktorai (hypertonia, diabetes, AF / nagyérszikulet / PFO),
* prognozisa (stroke-ismeétlédes kognitiv funkciozavar, mortalitas),
* atvizsgalasi algoritmusa (embolizacio? generalizalt hypoxia? stb.);
* terapiaja (az atvizsgalas eredmeénytdl fligg)

Egyetlen lacuna esetén (fdleg HDM nélkul) emboliaforras-kutatas kell

TObbszoros lacuna és WMH mellett rizikofaktor kezeles, kognitiv kovetés




A konvencionalis ismeretek mellett / helyett
,beépitend 6” nehany Uj adat

A lacunaris stroke syndroma nem jelenti automatikusan lacunaris stroke
fennallasat; corticalis infarctus is okozhatja (DWI szikseges)

A lacunak nem feltétlendl lacunaris infarctus kdvetkezmeényei (erre ugyanis
azota sincs bizonyiték)

Nem azonos a tobbfajta pathogenezisi lacunaris infarctus
* etioldgiaja (=kiserbetegséeq, embolizacio, hypoperfusio, endoth.),
* rizikofaktorai (hypertonia, diabetes, AF / nagyérszikulet / PFO),
* prognozisa (stroke-ismeétlédes kognitiv funkciozavar, mortalitas),
* atvizsgalasi algoritmusa (embolizacio? generalizalt hypoxia? stb.);
* terapiaja (az atvizsgalas eredmeénytdl fligg)

Egyetlen lacuna esetén (fdleg HDM nélkul) emboliaforras-kutatas kell
TObbszoros lacuna és WMH mellett rizikofaktor kezeles, kognitiv kovetés

A kisérbetegseég (lacunaris stroke), mint stroke-alcsoport definicidja
modositasra szorul




