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A GYAKORLATI KERDES Eurdpai iranyelvek
* A sokféle képalkoto vizsgalati mddszer koziil a )
rutin klinikai gyakorlatban EFNS (European Federation of Neurological
. s P . Societies) - EAN (European Academy of
— mi az, amit kotelez6 elvégezni? N |
— mi az, amit kiegészit6 vizsgalatként id6nként eurology)

érdemes elvégezni? ESO (European Stroke Organization)

— mi az, amire ugyan van lehet8ség, tudoményos Eurdpa szerte elfogadott brit iranyelvek
szempontbdl érdekes lehet, de a rutinban nem

— NICE (National Institute of Clinical Excellence)
. P
indokolt az alkalmazasa? — SIGN (Scottish Intercollegiate Guidelines Network)

Kérdések egy adott kdrképben
Sziikséges vagy nem sziikséges rutinszeriien
képalkoté eljaras alkalmazasa?

A CT vagy az MRI az elsédlegesen vélasztandd
modszer (elég-e a CT vagy feltétlenil kell az MRI)?
Kell vagy nem kell kontrasztanyagos vizsgalat?

Ke_zlll—e,z egyéb elsGdleges vagy kiegészitd képalkotd Sclerosis multiplex
eljaras ) i

— Ultrahang Epilepszia

— Izotépvizsgalat (PET, SPECT) Fejfajas

— MEG

— Specialis CT/MRI (CTA, CTP, MRA, fMRI, MRS)
—stb

Gyakori neuroldgiai kérképek

Acut stroke

Alzheimer-kor és egyéb degenerativ
dementiak

Parkinson kér

Kdzponti idegrendszeri daganatok
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SPECIAL ARTICLE EFNS TASK FORCE/CME ARTICLE

Guidance for the preparation of neurological management guidelines EFNS guideline on neuroimaging in acute stroke. Report of an EFNS task
by EFNS scientific task forces — revised recommendations 2004*

M. Brainin®, M. Barnes®, J.-C. Baron®, N. E. Gilhus?, R. Hughes®, K. Selmaj and G. Waldemar?®

CT v MRI?

MRI > CT

Kontraszt? =
PET/SPECT nem
Doppler igen

Specialis DWI, PWI,
CTA, MRA,

A: biztosan érdemes/nem érdemes

A vizsgélatot eh,égezni B: valészintileg érdemes/nem érdemes
C: lehet, hogy érdemes/nem érdemes

2006: az akut diagnosztikaban egy nativ CT elég,
de ha van lehet6ség ra, az MRI jobb

,The sad trials”
NEJM 2013. mércius 7. HRGLERN

89% intravénas kezeléssel indult!

Modiied Rankin Scale Score
[

Intervenvon
N=233)

Contrel g
(N-267) - =

Patients (%)

Figure 1. Modified Rankin Scale Scores at 90 Days in the Intention-to-Treat
Population

Van-e értelme az intra- Van-e értelme a ,penumbra”
artérias kezelésnek? képalkotasnak?

Guidelines for the Early Management of Patients With Acute

— — The ha ppy tr|a IS Ischemic Stroke: 2019 Update to the 2018 Guidelines for the

Tkl 3, Syncpsisof the rocent socond goneration thrombectomy rondomzod dinical ok

Early Management of Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart

== o i Association/American Stroke Association
- e ' 4h 20 min | Stroke-arteria id6 >>3 h
5 - ™ 3h20m " " 3. Mancantrast CT (NCCT) is effective 1o sxclude ICH befors IV alteplase ;
Hal'istennek (és a admimstration
. - - o 3 h 30 min vizsgalati elrendezésnek) 4. Magnetic resonance (M) imaging (MRI) is effective to exclude ICH before IV 1
a betegek tibbsége aleplase administration
B oSO o W 3144 min [l (90%) IV rtPAt kapotta * reinanc msging (A B0 wih o withot WA i s mcomended.(WONY o m—_
3 érés idéablakon beldl! far certain patients.

- . 4h 29 min [
Nativ CT alkalmas az agyallomanyi vérzés kizarasara intravénas thrombolysis

3 h 05 min I e e e, et

. Az MRI képalkotéas alkalmas az agyallomanyi vérzés kizaraséara intravénas

Curr Opin Neurol 2016, 2 6 thrombolysis el6tt

. Bizonyos esetekben javasolt a CTA CTP-vel, vagy az MRA DWI-vel, MR
perfuzidval vagy anélkil (2019-es Uj ajanlas!)

- e

- -
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Nativ CT vagy MRI szlikséges a thrombolysis/MT
elkezdése el6tt, a betegek felénél 20 percen beldl

2.2, Brain Imaging

22 Brin Imaging con we | Now.Revisod. o Unchanged
1. Al patients admitid to hospital with suspected acute stroke v from 2013 A
should receive bain imaging ovakiation on arrival to hospital.In Guidoline
v ging evahua al to hospi 1 o

st cases, monconast UT (NUTT] wil provide The necessary
information to make decisions about acute management

2 Systems should be established so that
pertormed with 20 mnutes of arrwal
patients wha tay be candidates Tor TV i
thrombectomy

Ha a kezelést befolydsolja, CTA vagy MRA javasolt az
intracranialis nagyerek elzarodasanak vagy sz(kuletének
kizarasara.

Noninvasive imaging by means of CTA or MRA of the intracranial
vasculature is recommended to exclude the presence of proximal
intracranial stenosis and/or occlusion (Class I; Level of Evidence A) and
should be obtained when knowledge of intracranial stenoocclusive
disease will alter management. Reliable diagnosis of the presence and
degree of intracranial stenosis requires the performance of catheter
angiography to confirm abnormalities detected with noninvasive

testing.

(Revised from the 2009 TIA scientific statement)

HYPERAKUT STROKE KEPALKOTAS PROTOKOLL 2016

Rovid gyakorlati sszefoglalé

NEUROVASCULANSS KEVALKOTAY

CLINICAL
NEUROSCIENCE

®

PROCEEDINGS

egkivilasztast timogatd

ischaemids stroke

Stroke-iranyelvgyijtem

Ny

o herekisérdl

atihajarol

Tmax

Penumbral imaging. Exomple of a penumbral pattern in MR with mismatch between a large perfusion lesion on

meter mops (T, 263 and ¢ ion on DWI a3 avtomatically assessed by RAPID software [iSchemaView)

Curr Opin Neurol 2019, 32:521-529

Curr Opin Neurol 2019, 32:521-529
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©50 Acute imaging for evidence-based treatment of
ischemic stroke

Gotz Thomalla and Christian Gerlolf

Purpose of review
Until recently, inravenous thrombolysis and mechanical thrombectomy for acute stroke ¥eatment relied on
reported information on the known fime of symptom cnset ond was limited fo reatment within a normow
time window. New trials have provided evidence for imagingbased effective reperfusion treatment in an
extended fime wi
rials and suggests  simple algorithm for the choice of imaging modalities to guide evidencebased
reperfusion treatment of ocute stroke

Recent findings

Two rrials have provided evidence for benefit of mechanical thombectomy in patients with siroke from lorge
vessel occhusion up 1o 24 h aher symplom onset or with unknown symptom onset who have @ smoll inforct core
but lorge perfusion lesion or severe clinical deficit (DAWN, DEFUSE-3). An MRHbased triol has demonshated
the beneft of intravenous thrombolysis with dlteplose in patients with unknown onset siroke who present with
M findings of DWLFLAIR mismaich (WAKEUP). Ancther trial demonsirated benefit of intravenous alteplase in
an extended or unknown timewindow in patients with penumbral patiem on M1 or CT perusion ([EXTEND)
Summary

In stroke patients with unknown symplom onset or known symplom onset up 1o 24, advanced imoging
with MRI or with CT perfusion can guide effective ocule reperfusion treatment with mechanical

Mechanikus thrombectomia

low and unknown-onset stroke. This review summarizes evidence from recent clinical

EXTEND:

c stroke up 10 9 h of known symp-

Thrombolysis

tom onset ¢ known time

to treatment with intravenous alteplase or placebo if et

clomy and infrav hepl
they presented with a penumbral pattem on MRI or ESIACONY, SHe OGS RIS
CTP similar to the definitions used in DEFUSE-3,

Curr Opin Neurol 2019, 32:521-529

4 Curr Opin Neurol 2019, 32:521-529

Beavatkozasi idGablakok ischaemids stroke-ban

e STANDARD
thromb g

1d6 (érakban)
0 345 € 9 15 24
lhgiEmlus STANDARD PENUMBRA KEPALKOTAS ES SZIGORU KRITERIUMOK ALAPJAN
thrombectomia

\ J
BRAINOMIX — Ao r . .
Milliliter pontossagu infarktus- ill. penumbra

térfogat meghatarozas a feltétel!
RAPID

an az id6ablak sztik, legfontosabb a megel6z

“ ORIGINAL ARTICLI ”

Trial of Endovascular Therapy for Acute
Ischemic Stroke with Large Infarct

C: Caudate; IC: internal capsule; L: lentiform nucleus; I: Insular Cortex.

This article was published on February 10,
2023, at NEJM.org. ASPECTS 10 = mind a 10 tertilet ép
Ischaemidsan érintett teriiletenként 1 pont levonas

DOI: 10.1056/NEJMoa2213379 ASPECTS 0 = mind a 10 teriletben latszik ischaemias karosodas
Copyright © 2023 Massachusetts Medical Society.




Bevételi feltételek: ANGEL-ASPECT vizsgalat
(Kina)

24 6ran belili stroke

18-80 éves életkor

NIHSS: 6-30

Intracranialis nagyér elzarédas
ASPECTS

— 3-5: minden egyébre tekintet nélkul

— 0-2: az infarktus mértet 70-100 ml kozott

— ASPECTS 5 f6l6tt ha a stroke kialakuldsa 6-24 6ra
kozotti, és az infarktus mérete 70-100 ml kozotti

+ 75évalatt

+ 6orantal

*+ az ACl nincs elzarédva

* ASPECTS 3 vagy
nagyobb

« cardioembolias

Trial of Endovascular Thrombectomy
for Large Ischemic Strokes

2023

.02.18.

Score on Modified Rankin Scale

NNT=6 ) ) wome me o
» 3 hénapnal 6nellato: 30%

Endovascular Therapy
(N=230)

Medical Management |
(N=225)

Figure 2. Distribution of Scores on the Modified Rankin Scale at 90 Days among Patients Presenting with a Large
Infarct Core within 24 Hours after Symptom Onset

n the modified Rankin scale indicates r

Bevételi feltételek: SELECT2 vizsgalat (Eszak-
Amerika, Eurépa, Ausztrélia, Uj-Zéland)

24 6ran belili stroke
18-85 éves életkor
NIHSS: 6-30

ACl vagy M1 elzarédas
ASPECTS

— 3-5: minden egyébre tekintet nélkil, vagy

— az infarktus mértet 50 ml-nél nagyobb CT
perfazidval (a relativ vérdramlas a norm. 30%-a
alatt), vagy DWI alapjan, felsé mérethatar nélkul
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= Score on Modified Rankin Scale
2 I m4a B L]
N.2) 1
NNT: i i
1 1
N | 3 hénapnal 6nellat6: 20%
1 1
Endovascular Thrombectomy oo 1o 84 382
(N=178) 1ive2sy 1 veny B (N-15) (N=68)
1
1
1
Medical Care I s " 184 408
(N=174) 1 (N-20) N-36) (N=32) (N=71)
NN
N=9 hénapnal 6nellaté: 7%
0 \_(N
(N=0
Percentage of Patients
Figure 1. Distribution of Scores on the Modified Rankin Scale at 90 Days (Intention-to-Treat Population)
A modified Rankin scale score of 0 indicates no sympto core of 1, no clinically significant disability (patients
are able to perform usual work, leisure, and school activities); a score of nts are able te
after their own affairs without assistance but are unable to carry out all pre core of 3, moderate
disability (patients require some help but are able to walk unassisted); a score of 4, moderately severe disability; a
score of 5, severe disability (patients are bedridden and require cor care); and a score of 6, death. Percentages
may not total 100 because of rounding,

Sebreus [epr—

75 év alatt

az ACI nincs
elzérédva
ASPECTS 3-5

EFNS GUIDELINES/CME ARTICLE

EFNS guidelines for the diagnosis and management of Alzheimer’s
disease

CT and MRI may be used to exclude treatable causes
of Tementia. Multishce CT and coronal MRT may be
used to assess hippocampal atrophy to support a clin- W= o T
ical diagnosis of AD | B). FDG PET and perfu
sion SPECT are useful adjuncts when diagnosis remains [l Kontraszt? nem

in doubt (level B). Dopamin ¢ SPECT is uselul to
differentiate AD from DLB (level A). Follow up with

serial MRI is useful in a clinical setting to document

PET/SPECT

Specidlis? * DOPA SPECT
* MRI kovetés

Hasznos lehet

¢ progression (2ood practice point)

r 13,
EFNS TASK FORCE ARTICLE/CME ARTICLE

EFNS guidelines on the use of neuroimaging in the management of multiple
sclerosis

M M. A Rocca

T cMRT of The bram (dual-echo, pre- and post-com
trast Tl-weighted scans) should be obtained as soon as
possible in all patients presenting with an isolated de-
myclinating syndrome involving the CNS, not only to

collect additional evidence Tor lesion dissemination in
r ' s aticnts pr
wrd MRI CT v MRI?

Kontraszt?
PET/SPECT

Specidlis?

GUIDELINES
Diagnosis and pharmacological management of
Parkinson'’s disease: summary of SIGN guidelines

Diagnostic tools
When the clinical pictur or po
102 possible alternative diagnosis, or dual parhology may
be present, the following diagnostic tests may be applied.
« Perform an FP-CIT SPECT (fluoropropyl-carbomethoxy
todophenyl wopane single photon emission computed
tomography) brain scan when clinical diagnostic
uncertainty exists about the presence of dopamine
deficiency as the cause of parkinsonism of tremor. -
FP-CIT SPECT is abnormal in Parkinson’s disease ’ \
and other degeneratve parkansonsm disorders and
is normal in cases of essential tremor, drug induced. FP-CIT
parkinsonisin, and dystonic wremor. (B) DaTscan

« Use structural imaging (computed tomography (CT) o

‘magnetic resonance imaging (MRI)) where it would be
Nem (Diff dg)

clinically helpful to identify the presence of structural
lesions that may cause or contribute to parkinsonism
or wemor. (D)

[ Do not use CT scanning or MRI scanning routinely in
diagnosing idiopathic Parkinson’s disease. (C)

= Use MRI in patients where itwould be clinically
helpful (o identify:

“The degree of cerebrovascular disease (in
differentiating idiopathic Parkinson's disease from
vascular parkinsonism), or
“The degree and distribution of brain atrophy (for
example, when clinical features suggestatypical

i has multiple hy). (D)

Kontraszt? =

PET/SPECT Nem (Diff dg)

Doppler nem

Specialis

REVIEW ARTICLE WILEY

Guidelines for the use of magnetic resonance imaging

in diagnosing and monitoring the treatment of multiple
sclerosis: recommendations of the Swedish Multiple Sclerosis
Association and the Swedish Neuroradiological Society

M Vﬁgbcrg: M. Axelsson? R. Birgander” J. Burman® C. Cananau® Y. Forslin®
T. Gmnbcvg" M. Gunnarsson’ A.von Heunc" L. Jonsson® V. D. Karrenbauer’
E-M.Larsson'® | T.Lindqvist’ | J.Llycke? | L.Lénn® | E.Mentesidou’ | S.Miller®
P. Nilsson'? F. Piehl’ M. Vrethem'? J. Wikstrém!°

A Svennmgs:on'

Acta Neurol Scand 2017; 135

18.
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TABLE 2 Recommended MRI protocols for diagnostic and

follow-up examination

Recommended MRI protocols

Act Neurol Scand 2017 135: 17-24

Diagnostic protocol <4mmm
1. 3D T1 (Pre-contrast)

2. Hemorrhage sensitive sequence
(i.e., SWI, GRE, or FFE)

3. DWI

4, Administration of GBCA
5. Axial T2

6. 3D T2-FLAIR

7. 3D T1 (Post-contrast)

GBCA, gadolinium-based contrast agent; MRI, magnetic resonance imaging

mm) Follow-up protocol

1. Administration of GBCA
2. Axial T2

3. 3D T2-FLAIR
4, 3D T1 (Post-contrast)

First MRI (Diagnostic protocol)

MRI 3-6 months after diagnosis (Follow-up protocol)

MRI 6-12 months after previous MRI (Follow-up protocol)

MRI every 12 months (Follow-up protocol)

FIGURE 1

Acta Neurol Scand 2017; 135: 17-24

Jaticn for epilepsy surgery - European Standards

e The search for the type, anatomical location and
extent of a morphological structural lesion. High-
quality neuroimaging is indispensable, magnetic
resonance imaging being the preferred modality.

The documentation of a functional deficit, and of
possible deficits resulting from proposed procedures,
utilizing one or more of the following techniques:
specialized neuropsychological testing, single posi-
tron emission computed tomography (SPECT) and
positron emission tomography (PET). Transient
inactivation of restricted brain regions by pharma-
cological means are useful in certain patients (e.g.
intracarotid and selective amytal tests).

Pathway Diagram

first known seizure, the
g (CT or MRI) without and
ion).

CTv MRI? MRI > CT

Kontraszt? igen
PET/SPECT Nem  (kiv.
miitét)

Nem (kiv.
mitét)

Specialis?

Vannak-e veszélyre

utald jelek?

Képalkoto6 eljaradsok fejfdjasban

A migrén eléfordulasa a lakossag koérében

kb. 10%.

Tipusos esetekben a képalkoté eljardsokat

foloslegesnek tartjak.

Az élet soran els6 alkalommal jelentkezd
migrénes jellegl fejfajas gyakran vet fel

diagnosztikai kérdéseket.

Az ambulancian jelentkez6 tinetmentes
fejfajosok kozul kinél javasoljunk CT/MRI

vizsgélatot?

Research Submissions

Neuroimaging for Migraine: The American

Headache Society

Systematic Review and Evidence-Based Guideline

R W E MD; Rebecea C. B MD; B M.§
L L M MD; S DS MD; Dana P




Az amerikai iranyelvek javaslata - kdzponti
idegrendszeri képalkoté vizsgéalatok
fejfajasban

+ goctunetek figyelheték meg

+ afejfajas progressziv

 korabban nem volt fejfajos a beteg

+ afejfajas a kezdetekor volt a legsulyosabb

+ a folyamatos fejfajast Valsalva manéver
elézte meg

* szisztémas betegségre utald jelek vannak
* epilepsziads roham kiséretében jelentkezik

http://www.guideline.gov

Eurodpai ajanlasok - kdzponti
idegrendszeri képalkoté vizsgalatok
fejfgjaskor
+ a fejfajas nem tipusos
* epilepszias rohamok vagy neuroldgiai
tinetek jelentkeznek
 szisztémas betegségre van gyanu

Vannak-e veszélyre
utalo jelek?

Képalkot6 vizsgilat indikicidja fejfajisban

Vannak-e veszélyre
utald jelek?

www.fejfajas-tarsasag.hu

2023. 02.

EFNS TASK FORCE/CME ARTICLE
Neurophysiological tests and neuroimaging procedures in non-acute
headache: guidelines and recommendations

CT v MRI? nem (MRI)
Kontraszt?
PET/SPECT

Doppler

Vannak-e veszélyre

utalo jelek?

A MET logfrissebb hirel

www.fejfajas-tarsasag.hu

Kovetkeztetés

Ujonnan jelentkezd, napokig tart6 fejfajas
esetén akkor is érdemes képalkot6 vizsgalatot
végezni, ha a fiatal, egészségesnek tiné
betegnek

— nincs szemfenéki pangasa,

— nincs neuroldgiai gocjele

— nincs epilepszias rohama

— nincs tudatzavara

— nem ismert szisztémas betegsége

— nem utésszerlien kezdédott a fejfajasa

— nem progressziv a fejfajasa

18.


http://www.guideline.gov/
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EFNS TASK FORCE/CME ARTICLE

EFNS Guidelines on diagnosis and treatment of brain metastases: report
of an EFNS Task Force

atti®, P. Cor
). Hildebrand", P

Computed tomo

CTv MRI? MRI > CT
> " Kontraszt? igen
Status (KPS) 2 - -
ive but the his! s strongly suggestive of the presenc PET/SPECT nem
of brain me s in a patient with established . )
malignant disease; and () CT is not conclusive to [l SPecilis? DW! ha kérdés
climinate non-neoplastic lesions (abscesses, infections marad
demyelinating diseases, and vascular lesions). All these
recommendations are level B. Diffusion MRI is useful
for the differential diagnosis of ring-enhancing lesions
(level C recommendation). EEG is indicated in patients
who suffer from seizures that cannot be classified as
epileptic (Good Practice Point) (Table 1).

OSSZEFOGLALAS - INDIKACIOK

Kell CTVvMRI? | Kontraszt?
képalkot6?
| N I

Stroke MRI > CT CTA/MRA
DWI/PWI
Dementiak MRI > CT PET/SPECT
Parkinson - PET/SPECT
SM N
Epilepszia Ha m(itét
Fejféjas
Tumorok MRI > CT

A teenddk a klinikailag egyértelm(i esetekre vonatkoznak.
Ha differencialdiagnosztikai kérdés vetddik fel,
indokolt a képalkotd vizsgalat!

Bizonyitékokon alapulé kivizsgalas (BAK)
Rontgenszemii Natasa atvilagitasa

Girl ‘'sees’ broken bones

many peopl

2023. 02.

Koévetkeztetések

Tipusos Parkinson-kdr és tipusos ismétlédé
elsédleges fejfajasok esetén nem sziikséges
rutinszerlen képalkot6 eljaras alkalmazasa.

Az egyéb gyakori betegségekben a CT ugyan
gyakran elég lehet, de az MRl jobb tajékoztatast
ad.

Kontrasztanyag adasa a vér-agy gat sériilés
kimutatasara fontos (tumorok, acut SM laesio)

Radioizotdpos vizsgalatokra specialis esetekben
van sziikség (dementiak, Parkinson syndroma diff.
dg, epilepszia mitét elStti atvizsgalas)

Mit var a neuroldgus a radioldgustél?

Legfontosabb a pontos kéti U kommunikacié
— Vizsgdlatkérés megszabja a leletadast!!

— Legyen vilagos a vizsgalatkérés oka és slirgéssége

— A radioldgusnak segit a klinikai probléma ismerete
A radioldgus a leletet pontosan irja le, klinikai
véleményt (alternativakkal) a lelet utan adjon.
A radiolégus nem fényképész! Adja meg a
radioldgiai érveket a neuroldgus altal felvetett
klinikai diagnozis mellett vagy ellen.

18.
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