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Ta ayyeloka eykePAALKO ETIELOOSLA ELVOL YVWOTA
Qo TNV apyaLotnTa akoun. O LoTpLKog 0pOoC
artortAnéio, TTOU XPNOLUOTIOLELTO ATTO TNV
apxaLoTNTA ylo TV IMEpLypadn Toug,
geykataAeidpOnke LOALC OTLC apXEC Tou 200U
atwva. O CUYKEKPLUEVOC OPOC TTPOEPXETOL
eTUHOAOYLKA aTto TIC Ag€elc “amo” kat “mAntTw”,
neplypadovioc akpLBeoTaTa TIC CUVETELEC
avarnpLog evoc ayyelokou eykedpaAikou
emelcodiou



Kota tov Imtmokpatn 1o _“emonAnktov”
avadEPETOL KUPLWCE GTO KATW AKPO, TO OTOoLo
glVOll VEKPWLEVO KATWOEV TOU vovaroq, OVTOC
o€ axpnotia kat aduvvauia

2touc “Adoplopouc” tou paiilota TovileL oTL
n “amorntAnéia epdaviletat otnv NAkior LETAEV
40 ko 60 sTwv” Ko Oivel epdaocn “otn
cofapotnta Kat tn Plootnta TS mMpoofoAng,
n omola eivait SUokoAo va BepartevBel”.
Avadepel TEAOC “TIC atpwdlec KaL TNV
nopaAvon wc IPOOPOUO GUUTTTW LLOTOL [LLOLG
eTUKELMEVNC amoTtAnéiac”




O Intmokpatncg entionc (460-370 re:X.) mepleypae
TOL EMLITOANC AyYELO TOU EYKEPAAOU, XWPLC OUWC
VO UTTOPEOEL VAL SLOKPLVEL TLC APTNPLEC ATTO TLG
AEPEG

Y€ auToVv odelleTol AANWOTE Kl N ovopaoia TN
Kapwtidac. Tnv ovopaoe £ToL OLOTL ELXE
OPATNPNOEL OTL N TILEON TNG ETTL LKAVO XPOVLKO
dtaotnua tpokaAovoe Babu vTvo (kapow-
KOP® = KOLpnapol Bada)






AyyeLOKO EYKEPAALKO EMELCOOLO

E’l ’ 7 ’
* AwpviOLa EYKOTAOTAON CUUMTWHATWY
odelAopevn o€ ayyelokn BAaBn

* Mpwiun dayvwonn . ..

Time is brain?
(May be...)

Physiology is brain
For sure
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ABnpo@d\npuvuKﬁ VOOOC LEYAAWV ayyELwV

Alpoduvapiko éudpakto (low-flow)

EupBoAwko éudpakto (artery to artery)
NOOOG MLKPWV AYYELWV (Kevotomuwdn udpakta - Lacunes)

KapdlogpuBoAka

KpUTt'tOVGVI"] (Endpaxta avanodeiktng attiag)

Iravia altia

ALpoppaytka

EvéosykedaAikn
YroapaxvoeLdng
DAeBkn Opoppwon

'\ 2uyxpovn kotatoén AEE

'OAeg oL peAétes

~80%

14-35%

17-25%

18-33%
12-37%

5%

~20%

15%
5-7%
~1%

ABnvog

15%

17%

32%
17%

4%

15%



I2XAIMIKO AITEIAKO
EFTKEDAAIKO EMEIZOAIO



O White
HE Hispanic
H Black

50%

40%

30%

20%

Cryptogenic
Cardioembolic

Lacunar
Extracranial Ischemic

Intracranial Stroke
Subtype

10%

White H et al. Ischemic Stroke Subtype Incidence Among Whites, Blacks, and Hispanics.
The Northern Manhattan Study Circulation. 2005;111:1327-1331



TAZINOMHZH AEE-TONMOIPA®IA

 AEEMPOZOIAZ ETKEQAAIKHZ APTHPIAZ 15%

 AEE MEXHZ ETKEDAAIKHZ APTHPIAZ 75%
* AEE OlMIZOIAZ ETKEDAAIKHZ APTHPIAZ 10%
— PICA
— ACHA

— HEUBNER



TAZINOMHZzH AEE-AIAPKEIA
2YMITQMATQN

* Mapodiko AEE <24 h (TIA)

e AvaOoTPEYPLUO LOYXALULKO EYKEDAALKO €TELOOSLO <3
efoouadec (RIND-PRES)

* MANRpnc npooPoAn (=un avaotpePLuo)
* [poodeutikn mpooBoAn (I Bvnopuotnc)

YNEPOZ=Y - XPONIO



MaAaid¢ opLopnoC
Mapodikov loxatpkou
AEE

(Baollopevoc ato Xpovo)

Alpvidlo veupoloyLko
CUUMTWHO | ONUELO
Slapkelog HEXPL <24 wpwVv,
QYYELAKNG atloAoylag,
NeEPLOPL{OLLEVO OE Ui
TEPLOXN TOU €yKEDAAOU I} TOU
opOaApoU KoL apSeVOUEVO
QIO CUYKEKPLUEVN apTnpia

N£€og oplopoGg
Mapodikov loyotpikou AEE

(Baowlopevoc otn (N LOVLUN
BAABN tou eykedpaAikou Lotou)

2UVTOMO EMELOOOLO VEUPOAOVYLKNC
SuoAeltoupyilag MPOKAAOUEVO
Qo €0TIOKNA EYKEPAALKN N
apdBAnoTpoeldIKA Loxatpio, pe
KALVIKQ OUTTTW AT SLapKELOLC
<1 wpoag nov amodedelypeva dev
odeilovtal o o€V eykepaAko

EudpaKto

N Engl J Med 2002;347:1713-1716



ISCHEMIC PENUMBRA

H IZXAIMIKH (YITOAPAEYOMENH) MEPIOXH
[MOY MEPIBAAAEI TON MYPHNA (CORE) TOY
EMOPAKTOY KAI ANTIZTOIXEI ZE NMEPIOXH
ME EMHPEA2MENH, AAAA ANA2TPEWIMH

KYTTAPIKH AEITOYPTIA



Imaging of acute Stroke http:Hneumln-g},r.thelancet.mmvVUIS September 2006

-
Keith W Muir, Alastair Buchan, Rudiger von Kummer, Joachim Rother, Jean-Claude Baron -
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Oligaemia

QuaoLloAoyLkn T eykedaAkng
QLLATLKAC ponc= 50-55

ml/100g/min

OpLakn TN eyKedAALKAC Core
QLUATLKAC pong = 15-20

ml/100g/min

Kplowun tipn eykedaAkng
OLLLATLKAC pon¢ < 10
ml/100g/min

[ 4
Xpovog (h)= | | _ | |
Figure 1: A diagram showing the three hypoperfused tissue compartmentsin
KpIII,K(')q acute MCA stroke

A further compartment with normal perfusion but partially exhausted vascular
n ap dvovtaq reserve, not illustrated here, may surround the oligaemic compartment (see text).




Ischemia Thresholds
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James, et al. J Neurosurg 1981




MAGODYZIONAOFA EMOPAKTOY

Evepyelakn avemapkelor K+-No+-ATP
e AVETIAPKELA KUTTOPLKNC LEMBPAVNC

e Kuttapotoflko oldnua

e Kuttapikn BAAPN

e AyYVELOYEVEC olONua

* Qoawopeva niiteong (max 3-5n nuepa)
e Awpoppaylkn petatponn 15 -20%

e MoAvuteAnc awpatwon (2 nu.-2 €B6.)
* EykedalopaAdkuvon > 3 eBoop.
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APTHPIAKH APAEY2H

Savoiardo M: The vascular territories of the

carotid and vertebrobasilar system. Diagrams
based on CT St_UdleS' B rica B sca £ aca
Ital J Neurol Sci 7:405, 1986 BA |==3 ) meca
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Savoiardo M et al: The vascular
territories in the cerebellum and
brainstem: CT and MR study.
Am J Neuroradiol 8:199, 1987



AEE MCA-2h




AEE AICA, PICA-3h




AIATNQ2TIKH MPOEITIZH
KAI
KAOOPIZMO2 OEPANEYTIKH2
TAKTIKH2



AMNANTHOOYN

EAETXO2Z ANATOMIKQN AOMQN

* AMNOKAEIZMO2z AIMOPPATIAZ

* ATNEIKONIZH ATTEIAKQY AIKTYOY

* ANAAEI=H 2HMEIQN ANO®PA=EQ2 (CTA, MRA)

* EKTAZH KAI AEITOYPTIKOTHTA MAPATNAEYPQOY
AIKTYOY

* YMNAP=H BIQZIMOQY IZTOY (Penumbra)
* AZIOAOIHZH ZTAAIOY TOY EMOPAKTOY
* [MPOBAEWH AIMOPPATIKQN EMNINAOKQN



AMNEIKONIZTIKH QAPETPA

CT — CTA - CT perfusion
e MRI-—MRA -DWI - PWI
e DSA

2 {CD)

 SPECT

e Xe-CT

e PET



AMEIKONIZH TOY IZXAIMIKOY 2THN YT

* BA2IZETAI 2TO NEPIEXOMENO TOY 12TOY 2E YAQP

e AY=H2H TOY MEPIEXOMENQY TOY EIKEDAAIKOY IZTOY
2E YAQP KATA >1,5% INMPOKAAEI NMTQ2H TH2
[MTYKNOTHTO2 KATA >4HU, NOY EINAI OPATH Q2
YNOMNYKNH MEPIOXH



EPMHNEIA MIAZ OYZIONOTIKHZ
A=ONIKHZ TOMOTIPA®IAZ 2TO OzY
IZXAIMIKO ETKEMAAIKO_ENEIZOAIO

* AMNOKAEIZMO2 AIMOPPAT1AZ, OT'KOY, AlNO2THMATO?zZ,
2XETIKOY 12XAIMIKOY OIAHMATO2

* 2E AOENEIX ME ANMTO®PA=H MEIZONOZ APTHPIAX TOY
ErKEDAAQY, TO ENMAKOAOYOO THZ I2XAIMIAZ OIAHMA,

MIOPEI NA MHN EXElI ANAMNTYXOEI, AOIQQ IKANOTOIHTIKOY
[MTAPANAEYPOY AIKTYOY

 ENAAAAKTIKA, MIOPEI NA EXEI EMIZYMBEI AYTOMATH

EMNANAZHPPATTOMNOIHZH ME MAPOAIKH IZXAIMIA'H MIKPO
Ol'KO YMNMOAPAEY2ZH2



EANEIWH EYAIZOHZIAZ
THZ A=ONIKHZ TOMOTIPA®DIAZ

ErKEDAAIKH IZXAIMIA MOY AEN NMPOKAAEI OIAHMA TOY
DOAOIOY, AANA EXEI EMINTQXH 2THN ETKEDAAIKH
AEITOYPTIA

HMIO (MPQIMO) OIAHMA MOY NMPOKAAEI NTQZH
MYKNOTHTAZ <4 HU (<1,5% KAGAPH 2Y23ZQPEY2H YAATOz2)

MIKPEZ MEPIOXEZ ISXAIMIKOY OIAHMATOS THZ AEYKHS
OY3IAZ, EITE KONTA STHN BAZH TOY KPANIOY (I.X.
STEAEXOS)

APTHPIAKH AMMO®PA=H MOY AEN MNMPOKAAEI TO ZHMEIO
TH2 YINEPTTYKNH2 APTHPIA2



\ Mpwipec loyottkec AAAOLWOELC oTNV
artAn YT (xwpic IVC)

Ymépmukveg apTnpiec (ouxvoTepa To eyyUC TUAHA TG
MEA n «onueio TeAciac» ("dot" sign) tTn¢ MEA atnv
TAdyia ox1ouh Tou Sylvius)

 YTOTUKVN aTeikovion Tou pakogidou¢ TTupRvda

*  ATwAela ThS «Awpidac» Tng viocou Tou Reil (Minsular
ribbon" sign) (d1dkpion paidg-Agukng)

 AmwAecia 01dKkpIonG eaidg-AeUKAC ouaidg
o ECdAciyn nUIo@aipIKWyV auAdkwy

e TomkRA cuuttieon Twv TTAayiwv KolAiwv

* Yménukvo TTapéyxuua (oidnua)
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loxaupio katavopung de€uac MEA 4 ko 24 wpeg peta tnv Evapén tov AEE. H mpwtn
Y.T. VOO ELKVUEL TLC TIPWLHUEC LOXOULULKEG XAAOLWOELG: anwAeLa dtakpiong poatdg-
AEUKAC ouciag, UTMTOTTUKVN AMELKOVLION ToU PaKoeLdoUC mupnva, anwAeLla TG
«Awpidac» (“ribbon”) tnc viiocou tou Reil, cuunieon tng mAdyLag KotAtag Ko
g€aleln twv nuodpatpltkwv atVAakwv. H g0TEPN TPLYWVLKR UTTOTIUKVN TTEPLOXN.




CT EOHMEPIAZ
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FOLLOW-UP 48 h



WATERSHED

£ Anterior borderzone @ ACA territory

I]II' FPosterior borderzone ﬂ MCA territary

. Internal bordarzone @ PCA territory



WATERSHED
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CT PERFUSION

TEXNIKH APIH2 EIXY2H2
(3ml/sec X 40sec = 120ml total)
* TEXNIKH FIRST-PASS

H MEAETH OY2IAZTIKA TNETAI 2E AITE2
MPOEMNIAETMENE2 TOMEZ KAI MAPATElI HMI-
[MO20TIKOY2 XAPTE2

A.A.: Epudpakto & umtoayyeLOUEVN TTEPLOXN
(penumbra)



ZPerfusion CT (time to peak (TTP) map) of acute left MCA ischaemia
sub-three hours and equivalent non-contrast CT




Perfusion CT predicts final infarct volume in the absence of
arterial recanalisation: three hour TTP map and 24 hour non-
contrast CT




CT ANGIOGRAPHY(CTA)

@" ENTO2 OAITQN AEYTEPOAENTQN AMNEIKONIZETAI
TO AITEIAKO AIKTYO TPAXHAQY KAI KEDAAHZ,
ANAAEIKNYONTA2 TO YNNOKEIMENO AITIO TH2

I2XAIMIAZ KAI THN TYXON MAPOY2IA

[MTAPATIAEYPOY AIKTYOY



CTA-TEXNIKH

ANAMBANONTAI TOMEZ AINNO TO YWO2 TOY 50u
AYXENIKOY ZIMONAYAQY EQ2 TO BPEITMA

e 100ml IQAIOYXOY ZKIATPADIKOY ME EMXYTH, ME
PYOMO 4ml/sec

* BOLUS TRACKING (gite TEST BOLUS)

METEME=EPTAZIA:

 MIP (maximum intensity projection)
* MPR

e SLAB

* VOLUME RENDERING

e SSD (shaded surface display)












48 wWpPEC 45 nUEPEC




NCCT




2YMIEPAZMA Y.T.

Meploplopevec nAnpodopiec (tomoypadia-
aitio)

* OxLtaévounon (tumoc) epndpaKkIou
e ATOKAELOUOC aluoppayiog

ENITPENEI

OEPAMEYTIKH AMOMAZH




Nature Reviews | Neuroscience
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AMNEIKONIZH AEE ME MRI

* Avadelén

* Tomoypadia
e Extaon

* [poyvwon

* (D€pov Ayyeio
* ErmuPeBaiwon



AMNEIKONIZH AEE ME MRI

Spin Echo

* Gradient — Echo

 D.W.I.-EPI — Alayxuon - Epdpakto
 PERFUSION - Alpatwon —>loxaupio
 MRA - Ayyeloypadia

MRS - Qoaopatookortia



2YMBATIKE2Z MRI TEXNIKE2

AMQAEIA OYZIOAOIKOY « KENOY POH2»
(FLOW VOID) ZE KAAZIKEZ SPIN ECHO
AKOAOYOIE2

* YWHAO 2HMA 2E T2, FLAIR, PROTON DENSITY
2T0 80% 2TO MNMPAQTO 24-QPO

* 2TOIXEIA OIAHMATOz2 2E T1 2TO MNPQTO 6-
QPO

 APTHPIAKH ENIZXYZH META IV xnAogtdbwv
Gadolinium



2YMBATIKH MRI




IV GADOLINIUM




Eudpakto-WALLENBERG
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‘Epndpokto-WALLENBERG
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Ho Sung Kim et al. Progression of Middle Cerebral Artery Susceptibility Sign
on T2*-Weighted Images: Its Effect on Recanalization and Clinical Outcome
After Thrombolysis. AJR 2006 Dec; 187:W650-W657



YNEPO=Y AEE-EYPHMATA MRI

* MRA - amouocia ponc
e INDWI - J ADC
* Perfusion — dLatapaxec alpatTwong

Anewkovion niiBavov kot K.@.



40 min armo TNV Evapén TwV CUUTTWHATWY




Meta amno 6popBoluon




OZY AEE (<12h)-EYPHMATA MRI

AVOTOLLKEC OLATAPAXEC
e E¢aAswpn avAdkwv
e Olbnua eAlkwv

* Acadomoinon dtoxwplopou AEUKNG- POLAC
ovolac

P onua FLAIR +/-T2 + DWI
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A\ O=Y AEE (12-24 h)-EYPHMATA
MRI

I onua FLAIR
e MonuaT2 +DW I

* I unviyywn mpooAnin
* Apxilouv dawvopeva mieong
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OZ=Y AEE (1-3 HMEPEZ)-
EYPHMATA MRI

* AvwpaAiec onpoatoc T1 kot T2

* [MapeyxupaTIKN EVIOXUON

e ApPXOMEVN aLUOpPAYLK HLeTaTpomn (15-
22%)



3 NUEPEC ATIO TNV Evapén Twv
OUUMTTWHOATWYV




YNOZY AEE (4-7 nuepec)-
EYPHMATA MRI

e AU&non MapeEYXUMATLKNAC EVIOXUONC

e ALLOPPAYLKN LETATPOTIN

e Olbnua Kol TILEOTLIKA PALVOUEVA



XPONIO AEE (1-8 eBdopadec)-
EYPHMATA MRI

* Mapapevel mpoocAnyPn oklaypadpLkou
e E¢aAsewpn mieotikwv palvouEVWY
* EAattwon onuatoc FLAIR -T2

* ALLOPPAYLKEC LETABOAEC— XPOVLOTNG-
alpoodnpivn
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XPONIO AEE-EYPHMATA MRI

* Mopeykepalia

* [\olwon

* EykedalopaAdkuvon

* YrmoAeippata atpoppaykd (Atpootdnpivn)



Xpovio epndpakto
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MR ANGIOGRAPHY

3D TOF MRA
3D PC MRA

CE 3D Turbo MRA: E.®. MAPAMATNHTIKO
2KIATPADIKO AMEIKONIZH 2THN METIZTH
POH (MAXIMUM BOLUS TRANSIT)

METEMNE=ZEPTAZIA (MIP-MPR)






Avépoag 58 eTwv pLe aoTAOsLa apXLKA KoLl
HE adacia Emeta, ano 2-nUEPOU
Epdpoakto de€Lac viaknG Ko KpoTapLKnG

Xwpag

EAdtTtwon pong tng mepldepkng poipag tng e€lag PCA otig
TOF-gwkOvEC

EAdTTWON pong tng nepldepkic poipag tng de€ag PCA kat MCA

oTLg PC-elkoveg




Reil.

Meilwon g pong aipatog tng

apLoTEPNG HEONG EYKEDAALKAG,

OUECWG LETA TNV €KPUOH TNG

| Avépoac aocBevig 62 sTwv pe Lotopko AEE mpo 24 wpwv

S ~ Alpoppaytko épdpakto aplotepol perwmniaiov AoBou Kkat vijoou tou

—

-

KaAUtepn amewkovion Tou 6TEAEXOUG TNG
MCA, pe peiwon tng pong
otnv nepLpePLKn poipa avTnG, KABwWE Kat Twv

KAQSwV NG



DIFFUSION

ENA 2Y2THMA MATNHTIKHZ ERATQIH2
TOYAAXIZTON 1,5 Tesla

» ANIXNEYETAI H TYXAIA KINHEH (BROWN) TQN
MOPIQN H,0

* AKOAQOYOIA SE-EPI.

* 2 AITTIOAIKA GRADIENT PULSES METAZY TOY
EXCITATION PULSE KAI TOY READ-OUT

* MMEPIOXEZ2 O=EIAZ [2XAIMIKH2Z BAABH2

* XAPTHZ ADC (meploplopevn kwvntwotnta H,0 =
nepLoxn xapunAng evtaoncg, evw n DWI divel
vynAn evtaon)
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MR DIFFUSION
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MR PERFUSION

* GRADIENT-ECHO EPI

* EMNXYZH E.®. MAPAMAINHTIKOY ZKIATPADIKOY-
NTQ2H 2HMATO2

AOTQ TOMIKHE AIATAPAXHE TOY
MAFNHTIKOY NEAIOY
« TTP, PBL, MTT, CBV, CBF

 KAAZIMA CBV /MTT



e, W

e TO =time to arrival

e TP =time to peak

e CBV = cerebral blood
volume

* MTT = mean transit
time

 CBF=CBV/MTT
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EKTIMHZH ETKEDAAIKOY IZTOY
2E KINAYNO

e DWI=Epndpaxkto
* Perfusion=loyoupia

O ocuvduaopocg arnewkovionc dtaxvonc (DWI)
KoL atpatwonc (perfusion) 6tbeL tnv
«Penumbra» &6nA. mepLloxn O0To HETALXMLLO
netaéL duololoylkou kat rtaboAoyLkou
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OXI
AYZANAAOIIA

Endpakto

Perfusion

DWI

Lot

loxoup



AYZANAANOIIA

ErTKEDAAIKO2
12TO2 2E
KINAYNO




2Y2XETI2ZH DWI-PWI

Quolohoyikec PWI & DWI = 6ev umapyel oxatpio

Quotloloyikny PWI, mabBoloyiknn DWI=2 nmpwiun

emavayyeiwon (kuttapotoéilko oidbnuoa otn DWI)

* [MaBoloywkn PWI, puctoloyikry DWI—> xpovia otevwon
ayyeiou

e [MaBoloywkn DWI = maBoAoyik) PWI=> eruiBeBatwpevn
Loyatpio, oxt 6popBoAuvon

* [MaBoloywkn PWI > naBoAoyik) DWI=2> xpnlet

BpopuBoAuvonc yia va punv e€eAxBel n penumbra oe

EUPPAKTO




MAINHTIKH @AZMATOZKORIA

e Mwkpo Voxel 1,3 cm3

e TeAela KATALOTOAN TOU LSATOC

o I yaAaktikoU oéewe (1 ppm)

* @ NAA (N- aketuloaomaptiko ov)

A. A. epdppAKTOU IO OYKO






2YMMNEPAZMA MRI

e Erutpemel mAnpn tagwvopnon
(tomoypadia-aitio — A.A.)

* ExAoyn OBeparmneiag

* [poyvwon



REVIE'W ARTICLE

R.G. Gorzaler

disippandngly ko, and sifsciye Teemans are making 3 mingr impect on 1his majpr pabdlic raakh
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fied Rankin scale of 0 -3). The omtcomes for groops 4 and B
were similar, wkh approximaksty 45% of patienis hawing a
good dinlcal owlcome (FIg 51

These 2 studles provide several imporiant lzssons. First, the
time window after siroke onset may be quite wide for many
patiznis. Second. these studies valldate the nse of clindcal im-
aging bo define the ischemic penumbra. Finally, these sindies
shverthat the Bchemic penumbra can be used to gnids therapy
in a clinically relevant manner. [n consdering the data from
thess studies, o= b beve that the impressive datigicl ooi-
comeas of thess srodies may wel bedoe to a (heneficlal ) selec-
tiom hias: the exdusion of patients with an abs=nce of an isch-
emic permmbra This begs the question of what peroeniage of
patiznis pressnting within the firsi fewhours after siroke onest
haree 2 mubsiantial perombra. The percentags may b large, as

snggested by the stody by Blbo =t al.™

CT Werzus MR Imaging in Acute kschamic Siroke
CT and MFE Imaging are widsly awallable and prowide Infor,
mation om the state of the brain parsnchyma, the vessels, a
brain tieme perfodon in patients with acute stroke, Bacanse
many insiitations have the capabiliy to periomm sither orboth
Imaging technigques, the question 1s which one to nee
thomgh the qoastion 1s practical the answer Is problematic afd
dependson many factors, incloding the state of the patient. ch
time since siroke onset. the logistical consiraines of using one
or the other bachmiqoe. and the apabd &y of 2 facility to per-
form advanced therapy, snch as intra-arerial thrombalyss.
In darifying this Issne, one muost consider the salient dini-
cal qoastions requiring immedlate d=terminations. There are 4
key observations: (1) Is there a hemomhaget (21 1 a lange
vassel occiuded? (3) What part of the brain & imeversbly in-
jured? and (4} 1 there a penumbra?l Both CT and MR imaging
provide Information to answer =ach of thess questions. How-
ever, the techniques are not aqual. We shall comsider datec-
tiom'deéinention of each Fipding (b ki

a Hemorrhage? CT i superor. Both tech-

remains supedor in detecting ambs mb

tect clinically skanificant parzndiymal RemeT-

arachnodd hemorrhage, " which i an Imporiant consideration
in the ames siroke patient. MR Imaging is Jess sensiive be-
cams2 the high cacygen levels in C5F result in enythrocyies
rrulnlnlnlrgnﬂr-nnrm:]Imh-:-l'mhen‘t:glnl:lln Alzo fuld-
aftermated imeersion

- :ell.:]:lkln 554 51~

sitoke patient. The I\:-ng_e-l:l:lrrre r:-qull:tdl:-:-:l-:-:]'nlrt.m]-.-ni: Is
an important consideration. but of greater imporiance ks the
vulnzrability of MEA to motionariifad that commaonly readis
in an ME4 of poor q1:|.1]I1T CT -mgl-:-grapl.‘rr [CTA) more re-
lably pr-:dl.l.rﬂ- high-gqual :

I'Jl":':’h:ll:Fnrl:nI'm-e Braln s Irrevers I:-I'rln_luredi'l:ll i
slon ME imaging Is superior. CTA source imagss and CBY

(4} 1s There a Clinlcally Relevant Ischemlc Penumbra
Perfoslon ME Imaging Is mperior. Both methods provide in-
rmuation of Amilar qualicy. Hmmg_ systeq
can i

Tl't-:ru-'n'erl:-:-um q‘n-e:llnn i baged on review of the 1i-
eraure and the practical esrypday dindcal sxperience of deal-
ing withistroke patients who come to our hospikal * 50 what do
we e gt the Massachussits General Hospial? The answer Is
both techiniques when ever possible. We perform both in most
acoie siroke cases bzquse we are foriunabs o have in our
emergency depariment siabe-of the-am CT and 3R imaging
that ar= located close to =ach other, The studies ars also rapid,
wkh CTHCTA/CT perfuson raquiring 10 minuies or less and
the MR Imaging being regricted to dffosion, perfusion and
pethaps 1 additional sequence taking no maore than 10 min-
e of imaging time. An example of our approach i shown in
g 6. Many instkutions wil have CT and MFE imaging in dif-
f=rent locations, raking logisiic bsoes. The optimal solotion




The answer to each question is based on review of the lit-
erature and the practical everyday clinical experience of deal-
ing with stroke patients who come to our hospital.” So what do
we use at the Massachusetts General Hospital? The answer is
both techniques whenever possible. We perform both in most
"acute stroke cases because we are Tortunate to have in our
emergency department state-of-the-art CT and MR imaging
that are located close to each other. The studies are also rapid,
' 1si uiring 10 minutes or less and
the MR imaging being restricted to diftusion, perfusion, and
perhaps 1 additional sequence taking no more than 10 min-
utes of imaging time. An example of our approach 1s sn in
Fig 6. Many institutions will have CT and MR imaging in dif-
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AIMOPPATIKO AITEIAKO
EFTKEPAAIKO ENEIZOAIO



YNEPTAZIKH ETKE®DAAIKH
AIMOPPATIA

BAABN TWV UKPpWV OLATITPWOWV OPTNPLWV:

* QakoeldbopaOwTEC

* OQaAapodlaTitpaivouoec

* Evtw BabelL kAadol fPacikng Ko
omtioBOoc kKatw mapeyKeEPAALOLKNC

* Muwkpol dlatitpwvtec pAotwdelc kKAadot
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ENTOMIzZH

' Dakoeidne¢ nupnvac - Kepkopopog
EvkepaAika nuiodoaipLa
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ENTOMI2H

fDakos16r¢c nupnvac - Kepko@opoc
e EykedoaAika nuiodaipla

* OaAopog
* NMapeykepaAidba
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OpouBoc > 60 mixat GCS < 8:-
Ovntotnta 90% ToVv PWTO pNva

OpopBoc < 30 ml kat GCS = 9:
Ovntotnta 19%

AoBeveic pe ol KALVIKN ELKOVOL Kot
LLLKpO Bpoppo:
[MANpNC amokataotaon
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MPOINQ2TIKOI MAPATONTE2

©¢on

MeyeBoc

e Emektoon eviog TwV KOWALWV
* EykoAeoouoc

« GCS
+ HAwia






XPONIKH E=EAI=H

- Ta. mpWTO AETITA:

Mapoucio pevotou atpatoc kot apxA-dnuloupyiog Tou
Bpopufov.

Napoucia ofuatlpoodalpivng

- Ynepoéeia paon:
Mepleotiako oldnua,
Apxn ocuppilkvwong tou Bpouou.
Napoucia ofuatlpoodalpivng

- Oteia daon:
‘Evtovo mepLleoTLakO oldnua
upplkvwon Twv puBpoKUTTAPWV.
Evookuttapla dsofvatpoodalpivn




XPONIKH E=EAI=H

- Mpwiun vmoéeia paon:
EvookuttapLa pebatpoocdatpivn

- Odun umoéeia paon:
AUon Twv EPUBpPOKUTTAPWY,
E€¢wkuttapla pebatpoodatpivn,
Yrioxwpnon Tou oldbrpuatoc,

DAeypovn — cUCCWPELON LAKPODAYWV OTNV
nepLpEPEL



XPONIKH E=EAI=H

- Xpovia paon:
Yrtoxwpnon tou oldbnuatoc,
2uikpuvaon tng BAaBng,
NMapouaoia pakpodaywv otnv nepLpepeLa
atpooldnpivng, peppttivng

- TeAkn paon:
MuwKpn €MLUAKNG KOLAOTNTA,
Napouaoia pakpodaywv pe peppLtivn,
atpooldnpivn.
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AMNEIKONIZH AIMATQMATO2
ME MRI

1) Ymrepogeia
ddon

2) Ogeia Pdon

3) Mpwipn Ymogeia
®don

4) Oyiun Yrrogeia
®don

5) Xpovia ¢daon




MPOIONTA ANOAOMHZHZ
AIMOZQAIPINHZ

e Atapayvntika: O¢vatpoodalpivn

* Mapapayvntka: Asoévatpoodatpivn,
MeBatpoodatpivn

e Yrieppayvntka: Qeppirivn, Atpooldnpivn



(o€u-Hb)

(6ecdéu-Hb)

(evbokuttapLog
nebatpo-Hb)

(e€wkutTaploC
pnebatpo-Hb)

(atpoodnpivn)

T2W:

T1W:
T2W:

T1W:

T2W:

T1W:

T2W:

T1W:
T2W:




AMEIKONIZH ME MRI

T2* GRE: evtova yapunAo ocnupa o€ OAEC
TIC PAOELC

DWI: (dta elkova pe T2 o€ OAeC TLIC PAOELC.
(ADC: xapnAo otic 3 mpwtec GACELC)

T1 C: otnv untoéeia paon mBavn npocAndn
nepLpepLKA
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05-12-06
BIMA7/19




5IMAS50/19

SP H24.8
W 242ip2 MIND/NORM




*14-08-77, M, 20Y
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MPOTEINOMENA AMEIKONIZTIKA
MPQTOKOAAA

. ATAn Y/T

* Y& NALKLWUEVA ATOMO LE LOTOPLKO UTIEPTOAONG KO
TUTILKN ELKOVOL: OLPKEL

Nepattepw eAeyxog pe MRI

e Y& un Turikn B€on, o€ vea atopa N aveényntn
atpoppayia ( +T2*GR E, DWI, svbodpAeBLa
Mo OLaYVNTIKA ovaoia)

* MRA, MRV



AMEIKONIZTIKA NMPQTOKOAANA

e e apdifoAn MRI: CTA
e Y& apdifoAn CTA: DSA

e Y& Baoiun urnto o oyyeELAKNG
dvorAooiac N aveupUCUATOC LE
apXLKO EAeyxo apvntlko: Emavainyn
TOU EAEYYOU







31MA 18/23




Rd-53. M, 53Y
7

11/19




OAEBIKH ©OPOMBQzH

Napeunodion tng GAEBLIKNC amoppong,

* Aug¢non tng dAePikng mieong,

e Kataotpodn tou atpateykepaAlkov ¢payuou,
* Ayyeloyevec oldnua, atpoppayia

* Mewwpevn pon aipatog (PAeBLKO EpdpaKkTo)













2HMEIA NMOY XPHZOYN
MPO20XH2

e lotoplko, HAKLa

* 2€ OmoLadNMoTE «aveEnynIn»
aLpoppayia: Mepattepw EAeYXOG

* Y& VEQ OTOUO UE QUTOMOTO CLLLOTWLLOL KOLL
QAPVNTIKO OTTELKOVLOTLKO EAEYYO:
£PEVUVINOTE TUXOV XProN OUCLWV






