
18.09.25

1

Update (Neuro-)Radiologie
− 

Revision der MS-Diagnosekriterien 
& MS-Verlaufskontrolle:

Herausforderungen & Möglichkeiten

PD Dr. Andreas Bartsch 
Radiologie Bamberg

Univ. Heidelberg

FMRIB / WIN Oxford

dr.bartsch@radiologie-bamberg.de

Facharzt für Radiologie (2008)
Schwerpunkt Neuroradiologie (2009)

Kurt-Decker-Preis DGNR (2007)
Lucien-Appel-Preis ESNR (2007)

Wissenschaftspreis DGNR (2009 & 2013)
FSL- und FreeSurfer-Kurse, HBM-/ISMRM-Lectures

OHBM Task Force “Presurgical FMRI”
DGNR Task Force 2024 Revision der McDonald-MS-Kriterien

Disclosures: Eisai, Novartis & Siemens Honoraria

nAnzahl der Entmarkungsherde (Läsionen)
nLokalisation der Entmarkungsherde

(periventrikulär, sub-/juxtakortikal = kortikomedullär / kortikal, infratentoriell, 
Optikus)

nKontrastmittelaufnahme
nÖrtliche (= räumliche) und zeitliche 

Dissemination

MR-Kriterien für MS 
(bzw. entzündliche ZNS-Erkrankungen)

(McDonald et al., 2001, Polman et al., 2005) 

DIS:

Dissemination In Space

1. ≥3 periventrikuläre Läsionen:                                             
bei McDonald 2017 nur ≥ 1 
“unless the patient is over the age of 50 in which case it
is advised to seek a higher number of lesions“

2.       ≥1 kortikale / juxtakortikale (= kortikomedulläre) Läsion

3.       ≥1 infratentorielle Läsion
4.       ≥1 spinale = (post-)myelitische Läsion 

(2 für PPMS: konstituiert DIS!)
5.       ≥1 Optikusentmarkung:                                           

nicht Teil der 2017 rev. McDonald-Kriterien 

MAGNIMS 2016 vs. McDonald 2017:
≥ 2 von 5/4 DIS-Kriterien

MAGNIMS - MAGNe)c Resonance Imaging in Mul)ple Sclerosis, European Collabora-ve Research Network

Ian McDonald (1933-2006) – neuseeländischer Neurologe, der die Kriterien federführend 2001 einführte
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nRBN als eigenständiges MRT-Kriterium 
(ca. 25% mit CIS kommen mit RBN)

n≥ 3 vs. 1 periventrikuläre Entmarkungsherde
(Sensitivität vs. Spezifität, pV+)

nauch kortikale statt nur juxtakortikale
Lokalisation

nsowohl symptomatische als auch „stille“ 
Läsionen werden für DIS & DIT 
berücksichtigt

MAGNIMS 2016 vs. McDonald 2017

u.a. zur Abgrenzung von monophasischen
entzündlichen ZNS-Erkrankungen wie ADEM 

DIT:

Dissemination In Time

1. ≥ 1 zu vorherigem MRT neue (NT2L -
nicht größenprogrediente = ET2L !)
Entmarkung (NT2L ± KM-Anreicherung; 
egal wann und egal wo !)

2. gleichzeitige Detektion einer nicht
anreichernden und einer KM 
aufnehmenden Entmarkung

DIT: MAGNIMS 2016 = McDonald 2017
ABER:Typische Lokalisationen, 

das WO von (N)T2Ls?
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Abstract

Objective: We investigated the effects of adding regions to current dissemina-
tion in space (DIS) criteria for multiple sclerosis (MS). Methods: Participants
underwent brain, optic nerve, and spinal cord MRI. Baseline DIS was assessed
by 2017 McDonald criteria and versions including optic nerve, temporal lobe,
or corpus callosum as a fifth region (requiring 2/5), a version with all regions
(requiring 3/7) and optic nerve variations requiring 3/5 and 4/5 regions. Perfor-
mance was evaluated against MS diagnosis (2017 McDonald criteria) during
follow-up. Results: Eighty-four participants were recruited (53F,
32.8 ! 7.1 years). 2017 McDonald DIS criteria were 87% sensitive (95% CI:
76–94), 73% specific (50–89), and 83% accurate (74–91) in identifying MS.
Modified criteria with optic nerve improved sensitivity to 98% (91–100), with
specificity 33% (13–59) and accuracy 84% (74–91). Criteria including temporal
lobe showed sensitivity 94% (84–98), specificity 50% (28–72), and accuracy
82% (72–90); criteria including corpus callosum showed sensitivity 90% (80–
96), specificity 68% (45–86), and accuracy 85% (75–91). Criteria adding all
three regions (3/7 required) had sensitivity 95% (87–99), specificity 55% (32–
76), and accuracy 85% (75–91). When requiring 3/5 regions (optic nerve as the
fifth), sensitivity was 82% (70–91), specificity 77% (55–92), and accuracy 81%
(71–89); with 4/5 regions, sensitivity was 56% (43–69), specificity 95% (77–
100), and accuracy 67% (56–77). Interpretation: Optic nerve inclusion
increased sensitivity while lowering specificity. Increasing required regions in
optic nerve criteria increased specificity and decreased sensitivity. Results sug-
gest considering the optic nerve for DIS. An option of 3/5 or 4/5 regions pre-
served specificity, and criteria adding all three regions had highest accuracy.

ª 2024 The Author(s). Annals of Clinical and Translational Neurology published by Wiley Periodicals LLC on behalf of American Neurological Association.
This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited.
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Balken (E, F), Optikus (G), Temporallappen (H)
Optikus ↑ Sens. aber ↓ Spez.; 3/5 + 4/5 erhält Spez., +3 höchste Genauigkeit

doi: 10.1002/acn3.52170  2024

nON# als 5. DIS-Topographie wie MAGNIMS 2016

n4/5 DIS ⋀ CIS aber ¬ DIT: ⊦ MS^

nCSF kFLC äquivalent zu OKBs, kein GFAP

nCVS* und PRLs* als zusätzliche MRT-Marker

nRIS mit DIS+ qualifizieren für MS-Diagnose, 
wenn: DIT+ oder kFLC/OKB+^ oder ≥6 CVS^

McDonald 2024/5 Revision:
Neuerungen

^ entwichtet DIT; ON, Op'kusneuri's; #demonstriert durch dediziertes Op'cus-MR; kFLC, kappa free light chain

CVS, central vein sign; PRL, paramagne'c rim lesion; *durch phase-sensi've MR zu demonstrieren
Xavier X, The 40th Congress of the European CommiKee for Treatment and Research in Mul'ple Sclerosis (ECTRIMS) – 18-20 September 2024

RIS = MS !, 
unter spezifischen Bedingungen

https://doi.org/10.1212/WNL.0000000000209752
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Was ist ein RIS ?
Das radiologisch isolierte Syndrom (RIS) 
• wird durch den zufälligen Fund von wahrscheinlichen Entmarkungsherden des ZNS im MRT 

iden?fiziert, 
• die morphologische und räumliche (!) EigenschaFen aufweisen, 
welche stark auf MS hindeuten, aber ohne klinische Symptoma?k, die im Zusammenhang mit 
entzündlicher Demyelinisierung zu bringen wäre ¹-³

RIS-Kriterien:
Mehr als inzidentelles DIS ?

Lebrun-Frénay et al., Brain 2023

4/5 DIS + ODER
1/5 DIS + UND 2/3 der folgenden:

a) CSF +
b) ≥ 1 (post-)myeliJscher Herd
c) DIT +

RIS in der Praxis: MB, , 20 a
08/2012

RIS in der Praxis: MB, , 21 a
06/2013
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RIS in der Praxis: MB, , 26 a
08/2018

RIS in der Praxis: MB, , 29 a
10/2020

McDonald 2024/5 Revision:
Guidelines
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Study Group: 

Introduction:
The 2021 MAGNIMS-NAIMS-CMSC consensus recommendations for magnetic resonance 
imaging (MRI) in patients with multiple sclerosis (MS) provided authoritative guidance on 
standardization and harmonization of MRI applications for MS diagnosis and treatment 
monitoring in clinical routine settings world-wide. The recent draft on the 2024 revisions of the 
McDonald criteria suggested additional MRI measures such as the optic nerve (ON) and 
paramagnetic rim lesions (PRLs) as well as the central vein sign (CVS) for the diagnosis of 
MS. Furthermore, certain MRI measures such as slowly expanding lesions (SELs), 
particularly with paramagnetic rims, are increasingly used in the clinical trial setting and may 
enter in routine clinical imaging in the near future. These developments suggest a further 
expanding role of MRI in the management of patients with suspected and proven MS.

Objectives/Aims:
To establish Expert panel consensus guidelines of the German Society of Neuroradiology in 
collaboration with the German Society of Neurology (DGN on the use of magnetic resonance 
imaging in the diagnosis and monitoring of multiple sclerosis in the context of the German 
health care system.

Methods:
Guidelines were developed based on literature research and consensus sessions.

Results:
We suggest the continuous use of the acquisition protocol established by the 2021 
MAGNIMS-NAIMS-CMSC consensus recommendations for the patients with a conclusive MS 
diagnosis. For patients with inconclusive imaging findings to diagnose MS, we recommend 
changes in MRI acquisition protocols incorporating susceptibility weighted imaging (SWI) 
sequences for demonstration of PRLs and CVS as well as ON imaging. Additionally, we 
provide updated recommendations regarding the use of MRI for treatment monitoring 
purposes including the follow-up of progressive MS patients.

Conclusion:
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Introduction:
The 2021 MAGNIMS-NAIMS-CMSC consensus recommendations for magnetic resonance 
imaging (MRI) in patients with multiple sclerosis (MS) provided authoritative guidance on 
standardization and harmonization of MRI applications for MS diagnosis and treatment 
monitoring in clinical routine settings world-wide. The recent draft on the 2024 revisions of the 
McDonald criteria suggested additional MRI measures such as the optic nerve (ON) and 
paramagnetic rim lesions (PRLs) as well as the central vein sign (CVS) for the diagnosis of 
MS. Furthermore, certain MRI measures such as slowly expanding lesions (SELs), 
particularly with paramagnetic rims, are increasingly used in the clinical trial setting and may 
enter in routine clinical imaging in the near future. These developments suggest a further 
expanding role of MRI in the management of patients with suspected and proven MS.

Objectives/Aims:
To establish Expert panel consensus guidelines of the German Society of Neuroradiology in 
collaboration with the German Society of Neurology (DGN on the use of magnetic resonance 
imaging in the diagnosis and monitoring of multiple sclerosis in the context of the German 
health care system.

Methods:
Guidelines were developed based on literature research and consensus sessions.

Results:
We suggest the continuous use of the acquisition protocol established by the 2021 
MAGNIMS-NAIMS-CMSC consensus recommendations for the patients with a conclusive MS 
diagnosis. For patients with inconclusive imaging findings to diagnose MS, we recommend 
changes in MRI acquisition protocols incorporating susceptibility weighted imaging (SWI) 
sequences for demonstration of PRLs and CVS as well as ON imaging. Additionally, we 
provide updated recommendations regarding the use of MRI for treatment monitoring 
purposes including the follow-up of progressive MS patients.

Conclusion:

Conclusions:
We suggest con*nuous use of the acquisi*on protocol established by the 2021 MAGNIMS-NAIMS-CMSC
consensus recommenda*ons. For the pa)ents with conclusiveMS, this protocol is diagnos*cally sufficient.

For pa)ents with inconclusive MRI findings to diagnose MS, we recommend to incorporate:
a) op*c nerve MRI to detect op*c nerve lesions (when VEP / OCT are not available or indecisive) and
b) phase-sensi*ve SWI sequences to detect PRLs and / or CVS lesions.

For MS monitoring, demonstra*on of PRLs and slowly expanding lesions (SELs) may become prognos*cally
relevant.
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MS-cMRT nach MAGNIMS(-CMSC-NAIMS) 2021

The Lancet Neurology DOI: (10.1016/S1474-4422(21)00095-8) 

0

minimales Delay 5 Minuten

* 3D oder 2D Bildakquisition, 3D für FLAIR empfohlen
# Proton density PD optional, ohne PD bei z.B. radialem k-space sampling
^ inklusive Phasenbildrekonstruktion

Wa$jes MP et al. (in prepara3on)

0.1 mmol/kg BW Gadolinium (makrozyklisches Gadolinium)

Magne&sche Feldstärke: ≥ 1.5T, 3T empfohlen
Örtliche Auflösung: 
2D: 3 mm Schichtdicke (kein gap), in-plane ≤ 1x1 mm2

3D: ≅ isotrope Voxelgröße ≤ 1x1x1 mm3

D= dimensional, STIR= short tau inversion recovery, 
FS= fat saturated, FLAIR=Fluid attenuated inversion 
recovery, Gad=Gadolinium, BW=body weight, 
T=Tesla 

2D T2-FS/STIR for ON SWI*^3D T1 

Empfohlen                                                                   Kernprotokoll                                   Op&onal

MS-cMRT für McDonald 2024/5

2D T2-TSE# T1-Gad*3D T2-FLAIR*

0

Wa$jes MP et al. (in prepara3on)

0.1 mmol/kg BW Gadolinium (makrozyklisches Gadolinium), min. Delay 5min

Magne&sche Feldstärke: ≥ 1.5T
Örtliche Auflösung: 
2D: 3 mm Schichtdicke (kein gap), in-plane ≤ 1x1 mm
3D: ≅ isotrope Voxelgröße ≤ 1x1x1 mm 

# combina3on of at least two of these sequences
STIR= short tau inversion recovery, T2= T2-
weighted,  PD=Proton density, Gad=Gadolinium, 
BW=body weight, T=Tesla 

MS-sMRT für McDonald 2024/5
Sagi$al  STIR# T2# PD# T1 Gad*             axial T2

2D- vs. 3D-Sequenzen: Vor- und Nachteile
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2D- vs. 3D-Sequenzen, 
MAGNIMS 2021: Standardisierte Befundung

The Lancet Neurology DOI: (10.1016/S1474-4422(21)00095-8) 

6 
 

Supplemental Table 1. Standardized radiological report 

 

 

GBCA=gadolinium-based contrast agent 

* Suggested system for reporting total T2 lesion number: Brain: If <20 lesions, provide exact number; 
otherwise, report an estimate of ͞betǁeen 20 and 50 lesions͕͟ ͞betǁeen 50 and 100 lesions͕͟ ͞more 
than 100 lesions͕͟ or ͞uncountable (confluent) lesions͘͟  Spinal cord: If <10 lesions, provide exact num-
ber; otherwise, report ͞more than 10 lesions͟ or ͞diffuse pattern͘͟ 
 
 
 
  

Category Parameters/findings to report 

MRI technique 

A brief, concise description of the MRI technique should include:  
x anatomical area covered (brain, spinal cord, optic nerve) 
x magnetic field strength 
x slice thickness 
x type and dose of GBCA used 
x type of sequences performed 
x date and technique of previous scan used for comparison 

These data are required for proper comparative analysis of examinations that are 
performed at different time points and at different imaging centres 

Findings 

This section should start with a comprehensive, systematic description of all the 
imaging findings related to the specific clinical situation, using standardized ter-
minology. Examples of such findings include: 

x Lesions: number of T2 lesions* and of Gd-enhancing lesions, topography, 
size, and shape (with reference to MS characteristics) (on diagnostic 
scan) 

x qualitative assessment of T2 and T1 lesion load 
x semiquantitative visual assessment of brain atrophy  
x positive and negative imaging features that could be considered as evi-

dence for or against the diagnosis of MS 
x on follow-up scans, the number of unique active lesions defined as Gd 

enhancing lesions plus unenhanced new and substantially enlarged T2-
hyperintense lesions should be reported (in addition to a brief summary 
of the points above) 

x any incidental or unexpected findings, which should be clearly described 
and interpreted as either clinically relevant or not 

Konsensus Bildanalyse und Befunderstellung
• Erstuntersuchung oder Kontrollbildgebung?
• Erstuntersuchung: cMRT, HWS/BWS-MRT, ggf. Op3kus; 
Kontrolle: cMRT +/- spinal, nach MAGNIMS 2021 Empf.
• Ini9ale Diagnos9k: Anzahl + Lokalisa3on der Läsionen infra-
/supratentoriell / (post-) myeli3sch, Schrankenstörungen, DIS 
/ DIT, Läsionslast (Konfluenz, diffuser Befall), CVS / PRLs, 
kor3kale Läsionen: CLs, “black-holes”, Atrophie, Bezug zur
Klinik (symptoma3sch vs. stumm), DD, Nebenbefunde
• Follow-up: Letzte VA wann? In domo / alio loco? Neue
(NT2L) oder größenprogrediente (ET2L / SELs) infra-/supra-
/(post-)myel3sche Herde?, PRLs, floride Entzündungsak3vität
(Schrankenstörungen)?, Läsionslast, Atrophieprogression, 
Bezug zur Klinik (Schübe / Progression vs. stumm), 
kernspintomographisch E(I)DA vs. NE(I)DA(-IV), 
Komplika3onen (PML, IRIS, JCV-GNP etc.)

Standardisierte MRT-Befundung Wie soll MS-MRT erfolgen ?

nBindende KV-Vorgaben

n2021 MAGNIMS-CMSC-NAIMS 
Empfehlungen 

(Lancet Neurol h/ps://doi.org/10.1016/S1474-4422(21)00095-8)

CMSC – Consortium of Multiple Sclerosis Centres
NAIMS – North American Imaging in Multiple Sclerosis Cooperative
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KV-Vorgaben 2020 MS-MRT nach QBK-RL 2020

n nur Neurokranium geregelt, nicht Myelon oder Optikus

n keine Empfehlung zur Feldstärke

n i.v. KM: obligat zur Diagnosestellung bei Erstmanifestation; fakultativ zur 

Verlaufskontrolle (mindestens 5 Minuten vor T1 Gd), Darstellung in zwei Ebenen

n 2D: 1x1x5mm, 3D: 1.5mm isotrop, FoV 250mm

n axial T2-FLAIR und T1 und sagittal T2 oder

axial T2.PD und T1 und sagittal T2, keine SWI

n Referenzstrukturen: GM/WM, fokale Läsionen >3mm,  

T1-hypointense Läsionen („black holes“),                     

KM-anreichernde bzw. neue Läsionen im Verlauf,          

DIS / DIT

MRT Qualitätskontrollen der KV

n nur Befund zum kontrollierten Zeitpunkt wird bewertet

n keine bindende Orientierung an MAGNIMS-
Empfehlungen

n Voruntersuchungen bleiben unberücksichtigt, werden 
nicht auch angefordert

n Keine Evaluation von CVS, PRL, NT2L, ET2L, SEL, 
Atrophie und deren Progression etc.

ON: MRT-Bildgebung für RBN

22 a, ♀, akute ON/RBN li, 2 periventrikuläre Läsionen, 
MAGNIMS 2016 ⊝ & McDonald 2017 ⊝, 2024/5 ⊕
Case courtesy of MP Wa@jes
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Isolierte ON

41 a, ♀, sieht seit 2 Wo auf dem li Auge „anders“, kein Michglassehen, keine 
Farbentsä?gung, nur kurz wenig retrobulbärer Schmerz;                                          
Außenrand- ≙ periventrikuläre Herde?, zirkuläres Außenrand- ≙ Ringenhancement vom OpLcus?

DD zur ON / RBN

38a, ♀, 05/2006 RBN-Dx + 1.MRT, f/u: 07/2006 + 
01/2007 + 10/2010 + 06/2013 + 07/2015 (48a, re blind)

05/2006                           07/2015

Eine DD der ON: 
Optikusscheidenmeningeome (OSM)

Schick et al. J Neurosurg. 2004 Dec;101(6):951-9

ON-MRT: Wann zur MS-Diagnose?

ON, Op&kusneuri&s
*nach MRT, das den MAGNIMS-NAIMS-CMSC-Vorgaben folgt

nEmpfohlen: a) CIS ± ON, DIS* von Hirn- + Myelon-MRT 
nicht erfüllt und VEP, OCT o./u. ERG nicht verfügbar / 
vorliegend oder inkonklusiv

b) Pat. ± ON bei schwierigen DDs (z.B. 
NMOSD, MOGAD, aber auch Optikusscheidenmeningeom)

nOptional: CIS ± ON, DIS* von Hirn- + Myelon-MRT 
bereits erfüllt (FP-Risiko, Konsequenz?)

nNicht empfohlen:CIS ± ON, zuvor kein DIS* nach 
Optikus-, Hirn- + Myelon-MRT, bei f/u MRT, um DIS/DIT zu 
demonstrieren/verwerfen, klin. Monitoring ± VEP/OCT/ERG auf 
ON vorausgesetzt
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First neurologic event suggestive of MS

Op4c neuri4s No op4c neuri4s

Typical optic neuritis suggestive of MS Atypical op4c neuri4s

Brain and spinal cord MRI*: DIS- (VEP-/OCT-) 

Op4c nerve MRI

Brain and spinal cord MRI*: DIS- (VEP-/OCT-) 

ON-MRT  Flowchart:
Wann zur MS-Diagnose?

*according to 2021 MAGNIMS-NAIMS-CMSC consensus recommenda4ons
WaOjes MP et al. Lancet Neurol 2021;20:653-670
#Typical op4c neuri4s refers to presenta4ons usually associated with MS-associated op4c 
neuri4s. Atypical presenta4ons deviate from this and may clinically include severe visual loss, severe 
or no pain, lack of improvement, bilateral onset etc. Non-MS related presenta4ons may also be 
suspected from other features e.g. MRI findings (longitudinally extensive lesions, lesion loca4on, 
paOern of enhancement), OCT (degree of pRNFL swelling), mis-match between degree of 
degenera4on & visual recovery.WaOjes MP et al. (in prepara4on)

ON-MRT: Wann zum MS-Monitoring?

nEmpfohlen: unklare Klinik, potentiell auf ON 
zurückzuführen

nNicht empfohlen: Standard-MS-Monitoring   
± DMT

ON-MRT: Wie?

ON, Op&kusneuri&s; RBN, Retrobulbärneurits; ° Op&kusquerschni: nur ca. 9mm2;                             
* alterna&v 2D STIR oder T2-DIXON (Vorteil: fe5ununterdrücktes Bild dabei, siehe OSM-Fall;           
# nur für einen Gerätehersteller bei 3T validiert

nFeldstärke: ≥ 1.5 Tesla

nAuflösung: in plane ≤ 1x1mm (zu unambitioniert?°), 
2-3mm Schichtdicke, kein Gap

nAbdeckung: ON und Chiasma opticum
nAngulation: koronar (⟂ON), axial (⟂ kor.)
nWichtungen: T2- (Schlüsselsequenz!) /      

T1- (Turbo/Fast)SE FatSat*, T1 nativ/postKM; 
optional: 3D DIR#

CVS / PRL-MRT: Wie?

SWI, suscep+bility-weighted imaging

nFeldstärke: ≥ 1.5 Tesla, 3 Tesla sinnvoll

nSequenz: phasensensitive GRE SWI
(Schlüsselsequenz!, 2/3D)

nAbdeckung: supra- & infratentorielles Hirn

nAngulation: axial

nAuflösung: TE ≥ 20 ms oder Multi-Echo,       
in plane ≤ 1x1mm (0.8mm?),                         
≤3mm Schichtdicke/reko, kein Gap
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Wert von SWI: CVS / PRLs
Neuro-Sjögren/SLE (links) vs. MS (rechts)

Clarke  et al., 2020

Was ist SWI =
Susceptiblity-Weighted Imaging?

Schwarz et al., DGNR 2013 ; Heckel et al, DGNR 2013

2D- oder 

➠zunehmender Hochpassfilter➠

= Phase-sensiEve Imaging

SWI: Ein Mischkontrast!
Beispiel: Melanotische Melanommetastasen*

Wir zeigen zwei Fälle von Patienten mit be-
kanntem, intra-
kraniell !liari-
siertem malig-
nen Melanom. 
Dabei stellen wir 
die native T1-
gewichtete Se-
quenz, Betrags- 
(Mag), Phasen- 
(Pha) und kom-
biniertes Bild 
der SWI gegen-
über. 

Fallstricke in der Interpretation der SWI bei intrakraniellen Melanommetastasen
Daniel Schwarz1, Sabine Heiland1, Martin Bendszus1 und Andreas Bartsch1

1 Abteilung für Neuroradiologie, Universitätsklinikum Heidelberg, Im Neuenheimer Feld 400, 69120 Heidelberg

Schlussfolgerungen:
Nicht eingeblutete Melanommetastasen mit typisch melanotischem Signalmuster in der nativen T1-gewichteten 
Sequenz müssen nicht notwendigerweise einen Signalverlust in der T2*-Wichtung oder in der SWI aufweisen. 
Vielmehr dominiert der T1-E"ekt häu!g den T2*-E"ekt im Mag-Bild. Die Fallbetrachtungen zeigen, dass das domi-
nierende T1-Signal durch die Fusion mit der Phaseninformation, die eine gleichzeitig bestehende diskrete para-
magnetische Suszeptibilität zeigt, verwischt und unterdrückt werden kann. Die SWI stellt also einen Mischkont-
rast dar, der eine Anfälligkeit für falsch-negative Ergebnisse aufweist, wenn nicht alle eingehenden Bildinformati-
onen getrennt betrachtet werden. Somit erscheint uns die native T1-gewichtete Sequenz bei nicht eingebluteten 
melanotischen Melanommetastasen der SWI als Screening-Sequenz überlegen.

Ergebnisse:
In der aktuellen MRT-Bildgebung zeigen sich jeweils multiple kleine (< 1cm messende) intraparenchymale 
Herde neu, die sich bereits in der nativen T1-gewichteten Sequenz deutlich hyperintens darstellen. 
Im Betragsbild (Mag) zeichnen sich diese Läsionen ähnlich der nativen T1-Sequenz ebenfalls hyperintens ab, 
während sie im Phasenbild (Pha) eine diskrete paramagnetische Suszeptibilität aufweisen oder nicht konsistent 
auszumachen sind.
In der Folge sind die Läsionen im resultierenden Fusionsbild der SWI mit herabgesetztem Kontrast und ohne ty-
pischem Signalverlust nur noch eingeschränkt erkennbar.

Methoden:

Fragestellung:
Die suszeptibilitätsgewichtete Bildgebung (SWI) 
wird zunehmend als diagnostisch relevante Se-
quenz zum Ausschluss intrakranieller Metasta-
sen, bspw. des malignen Melanoms, genutzt. 
Diese weisen eine ausgeprägte Blutungsten-
denz auf, für die die SWI hochsensitv ist. Ande-
rerseits neigt Melanin selbst dazu, paramagneti-
sche Metallionen einzulagern und damit einen 
Suszeptibilitätse"ekt zu begünstigen.
Wir untersuchen, ob der T1-E"ekt im Betragsbild 
den SWI-Mischkontrast annulieren und somit zu 
falsch negativen Resultaten führen kann.

Literatur:
HAACKE, E. M., et al. 2004. Susceptibility weighted imaging (SWI). Magnet 
Reson Med

RADBRUCH, A., et al. 2012. Di"erentiation of brain metastases by percentage-
wise quanti!cation of intratumoral-susceptibility-signals at 3 Tesla. Eur J 
Radiol

GAVIANI, P., et al. 2006. Improved detection of metastatic melanoma by T2(*)-
weighted imaging. Am J Neuroradiol

ISIKLAR, I., et al. 1995. Intracranial Metastatic Melanoma - Correlation between 
Mr-Imaging Characteristics and Melanin Content. Am J Roentgenol

ENOCHS, et al. 1997. Paramagnetic metal scavenging by melanin: MR ima-
ging. Radiology

GRAMSCH, C., et al. 2013. Isolated cerebral susceptibility artefacts in patients 
with malignang melanoma: metastasis or not? Eur Radiol

T1 nativ Mag Pha SWI

PhaMag

SWI

3D-GRE

Mag  x  f(Pha)  =  SWI

* oder eingeblutete, mit MetHb; Schwarz et al., DGNR 2013 

High-Quality SWI-Sequenz

Image by Th. Illigen, Siemens Healthineers, with permission

MAGNETOM Vida (3T)

„Patched Sequence“
mit 4 Work-in-Progress (WiP)
Komponenten:

1. epi_seg_fid with SWI
2. Phase CorrecTon
3. Improved AcceleraTon
4. Deep Resolve Sharp & Boost

TR: 86, TE: 40
160 slices, PhEnc AP
Res.: 0.44 x 0.44 x 1 mm³

TA: 2:22 min
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Image by PD Dr. A.J. Bartsch, Radiologie Bamberg

ABER: SWI (WAVE-CAPI) bei 1.5 Tesla
kann sehr schlecht werden

Image by PD Dr. A.J. Bartsch, Radiologie Bamberg

UND: SWI vom Myelon auch bei 3 Tesla

Was sind „central vein signs“ (CVS)?

courtesy of Frank Gaillard, Radiopaedia.org, rID: 197467

Definition des CVS

NAIMS-CMSC
Sa) et al., Nat Rev Neurol 2016    
Maggi et al., Ann Neurol 2018

Besser: Phase-sensi-ve Imaging !
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Was sind „paramagnetic rim lesions“ (PRL)?

courtesy of Frank Gaillard, Radiopaedia.org, rID: 197467

Was sind „paramagnetic rim lesions“ (PRL)?

La Rosa et al., NeuroImage: Clinical. 2022

Was sind „paramagnetic rim lesions“ (PRL)?

ringlike / PRL

scattered

nodular

Vollständiges Bild der MRT-Phänomene bisher unbekannt

Paramagnetische Ringläsionen (Paramagnetic Rim Lesions; PRLs)
Gruppe chronisch aktiver MS-Läsionen mit Eisen-beladener Mikroglia/Makrophagen

courtesy of Hagen Kitzler, Dresden

Was sind „paramagnetic rim lesions“ (PRL)?

Läsionsdefinition

Phase und SWI (keine Magnitude-Beurteilung zur Bestimmung notwendig)
Pitfall nur Pha+! (unklar)
Pitfall nur SWI+! (starke Demyelinisierung/CSF)

MLQG. 2 SFKLFKWHQ DEJUHQ]EDU EHL SFKLFKWGLFNH 3 PP (Q|WLJ? � 3 PP?)

Welche Läsionen werden gewertet?
Paramagnetische Ring-Läsion (PRL)
Paramagnetische Streu-Läsion (PSL)
Paramagnetische Nodulus-Läsion (PNL)

Bei PRL ± Welche Ringkonfiguration ausreichend?
Ring vollständig geschlossen o. max. 2 Unterbrechungen

UPJDQJ PLW KRQJORPHUDWHQ (PRL � 1, RN)

Umgang mit dynamischen Veränderungen (Zahl, Größe, Kategorie?)

PRL nur als chronische Läsionen definiert, neue T2l mit SWI+? (Ontaneda et al.)

courtesy of Hagen Kitzler, Dresden
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CVS und PRL bei MS

courtesy of Frank Gaillard, Radiopaedia.org, rID: 197467; Case courtesy of Alan Coulthard, Radiopaedia.org, rID: 80826;                                       
Meaton et al., Mult Scler. 2022 

Differentialdiagnose von      
CVS und PRLs als solchen

CVS & PRLs sind u.a. zu unterscheiden von:

nCVS: Gliosen um transmedulläre Venen 

von DVAs (venösen Angiomen)

nNoduläre PRLs: perivaskuläre Räume 

(PVS; Virchow-Robin) in T1-gew. SWI 

(Magnitudenbild), granulomatöse Herde?, 

CLIPPERS?, Ependymome ...

DVA, developmental venous anomaly

(Differential-) Diagnostischer 
Wert der Läsionen mit CVS

Maggi et al., Ann Neurol 2018

(Differential-) Diagnostischer 
Wert der Läsionen mit CVS

Cortese et al., Neurology 2018
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(Differential-) Diagnostischer 
Wert der Läsionen mit CVS

time was 4.6 6 2years. During that period, 94 patients (84%)
received a diagnosis of MS according to the 2017 McDonald criteria,
including 42 (37.5%) who converted to CDMS (Poser criteria).27

During the follow-up, 24 patients with CIS did not undergo disease-
modifying therapy and 84 did, with data missing for 4 patients. In
the non-MS group, 19 individuals (54%) did not have an established

diagnosis at the time of the scan, and the mean follow-up of that
group of patients was 4.76 2 years. For the non-MS group with an
already-established diagnosis before the scan (n=16), the median
disease duration was 2 years (range, 0–49years).

The non-MS diagnoses included the following groups of dis-
eases: autoimmune (anti-myelin oligodendrocyte glycoprotein–
associated disease, Susac syndrome, anti-aquaporin-4 1 neuro-
myelitis optica spectrum disorder, primary antiphospoholipid
syndrome, CNS vasculitis, Sjögren, Sjogren's syndrome, neurosar-
coidosis), small vessel vascular disease, infectious disease (human
T-cell leukemia virus, type 1–associated myelopathy), headache
(including migraine), nonspecific leukoencephalopathy, and inci-
dental white matter findings in healthy subjects or unrelated to
clinical symptoms (nonspecific paresthesias or visual symptoms,
cranial nerve palsy, or neuralgia). A diagnosis of MS had been ex-
plicitly excluded by their neurologists in all these cases.

Lesion Analysis
In total, we analyzed 955 focal WM lesions; 636 in the CIS group
and 319 in the non-MS group. Figure 2 shows sample lesions
with CVs and IRs and without them.

Regarding the interrater agreement, the intraclass correlation
coefficient based on the number of lesions with CVs was 0.84
(95% CI, 0.67–0.93), and for the number of lesions with IRs, it
was 0.84 (95% CI, 0.64–0.93).

Part 1: Frequency of CVs and IRs in Patients with CIS and Non-
MS. In the CIS group, 410 lesions (64.5%) had a CV, while only 53
(16.6%) had a CV in the non-MS group. Fifty-six (50%) patients
with CIS had $3 lesions with CV versus seven (20%) in the non-
MS group. Figure 3 shows the location of lesions with CVs in the
CIS and non-MS groups. The difference in the distribution of lesions
with CVs in the CIS group, assessed by a chi-square test, was signifi-
cant (X2(3)=169.805, P, .001), showing preference for periventric-
ular and subcortical locations. Figure 4 shows the differences in the
proportions and number of lesions with CVs between the 2 groups.
None of the non-MS group reached the previously proposed 40%
threshold ofWM lesions with CVs (range, 0%–37.5%).

One hundred twenty-seven lesions (19.9%) in the CIS group
had an IR, while none of the lesions in the non-MS group had
one. Of all patients with CIS, 47.3% had at least 1 lesion with an
IR and none of the patients who remained with CIS at the end of
the study both according to the 2017 McDonald criteria and the
Poser criteria had any lesions with IRs. Of patients without IRs,
63.6% subsequently initiated disease-modifying therapies com-
pared with 94.3% of patients with IRs.

More than half of all the lesions with IRs were located periven-
tricularly, demonstrating a significant location preference (x 2 (3) =
86.4, P, .001), and three-quarters of all the patients with IRs had
at least 1 periventricular lesion with an IR; 13.2% of all CIS lesions
had both a CV and an IR. See Fig 5 for a summary of the incidence
and location of lesions with IRs in our study.

Forty-six CIS lesions (7.2%) and 16 non-MS lesions (5%) had
an iron dot. For both the CIS and non-MS groups, the median
number of lesions with iron dots was 0 (range, 0–3). Twenty-four
patients with CIS and 8 with non-MS had at least 1 lesion with an
iron dot.

FIG 2. Lesion appearance on axial T2-FLAIR (upper row) and the cor-
responding susceptibility-weighted (lower row) images in patients
with Sjögren disease (A and C) and MS (B and D). The patient with
Sjögren disease has no visible CVs or IRs on the SWI. The patient with
MS has clearly visible IRs, which correspond to the lesion edges visible
on the T2-FLAIR. CVs are also visible inside the lesions as hypointense
dots or lines.

FIG 3. The location of lesions with central veins in the CIS and non-
MS groups. Error bars represent standard error.

4 Clarke ! 2020 www.ajnr.org

Clarke  et al., 2020; n(CIS) = 112 (94 entwickelten MS, 84%), n(¬MS / MS mimics) = 35

(Differential-) Diagnostischer 
Wert der Läsionen mit CVS

1Tallantyre et al., Inves0ga0ve Radiology 2009;2 Sinnecker et al., JAMA Neurol 2019;  3 Suh et al., Scien0fic Reports 2019 

nCVS: nicht pathognomisch für MS

n∼ 40 % - „Regel“ 1

n35 % Cut-Off 2: 68.1 % Sensitivität, 82.9 % 
Spezifität

n45 % Cut-Off 3: 97 % Sensitivität, 99 % 
Spezifität; individuelles Optimum 30 – 67 %

Einschluß CVS in künftige              
modifizierte DIS-Kriterien ?

Amin et al., MSaRD 2025

CVS (differential)diagnostische aber 
aktuell keine Rolle beim MS-

Verlaufs- bzw. Therapie-Monitoring

Komorbiditäten?
ältere Pat. mit neuen entz. oder mikroangiopathischen Läsionen??
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CVS: Zusammenfassung
Zwei bis drei Aspekte bei MS-Diagnose

nDD der MS (40 / 45 % Regel)

nRIS mit DIS+ & ≥6 CVS gestattet MS-
Diagnose auch ohne DIT (relative Entwichtung
davon + von Klinik) sowie ohne OKB/kFLC im Liquor

nNicht Teil der erwarteten McDonald-
Revision: Modifizierte Kriterien der DIS 
(mDIS: nur 1 typische T2L + ≥2 mit CVS in tiefer 
weißer Substanz)

PRLs – welche Bedeutung?

PIRA, progression independent of relapse ac5vity
Maggi et al. Ann Neurol. 2020; La Rossa et al., NeuroImage: Clinical. 2022; Meaton et al., Mult Scler. 2022 

nDiagnostischer (aber ebenfalls nicht 
pathognomischer, in bis zu 50% der MS-Fälle mit 
Schüben oder PIRA vorkommender) und

nPrognostischer Biomarker (chronisch-
schwelender Inflammation; prognostisch ähnlich wie 
kortikale Läsionen CL)

Maggi et al. Ann Neurol. 2020; La Rosa et al., NeuroImage: Clinical. 2022; Meaton et al., Mult Scler. 2022 

nSelten bei SUSAC/SICRET, NMOSD, Sjögren, 
tropischer spastischer Paraparese/HTLV1-
assoziierter Myelopathie

nDort andere Pathogenese (SUSAC/SICRET: eher 
Hb-Extravasation statt chronischer Inflammation?)

(Differential-)Diagnostischer 
Wert von PRLs

Meaton et al., Mult Scler. 2022 

(Differential-)Diagnostischer 
Wert von PRLs

≥1 PRL: 26% bei CIS, 23 % bei MS; nur in ca. 1% der MS-Mimics
Spezifität: 99.7% (+CVS: 100%), Sensitivität: 24% (+CVS: 21.3%)     
für MS (n=166) + CIS (n=88) vs. MS-Mimics (n=91) + ältere Gesunde (n=217)
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PRLs in McDonald 2024/5
nKönnen für MS-Diagnose genutzt werden

nNachweis von PRLs kann die Spezifität der 
MS-Diagnose erhöhen

nPRL-Nachweis nicht gefordert für MS-
Diagnose

nTypische Symptome + 1/5 DIS: ≥1 PRL + 
DIT oder OKB/kFLC hinreichend für MS-
Diagnose

JAMA Neurology December 2019 Volume 76, Number 12

Siemens Magnetom 7-T and Skyra 3-T scanner

RESULTS 

Of 209 participants, 
117 patients (56%) had at least 1 rim lesion 
regardless of prior or ongoing treatment
84 patients (40%) had no rims (mean [SD] age, 47 [14] years),
66 (32%) had 1 to 3 rims (mean [SD] age, 47 [11] years), and 
42 (20%) had 4 rims or more (mean [SD] age, 44 [11] years). 

Individuals with 4 rim lesions or more reached motor 
and cognitive disability at an earlier age. 

Normalized volumes of brain, white matter, and basal 
ganglia were lower in those with rim lesions. 

Whereas rimless lesions shrank over time 
(í3.6%/\eaU), Uim leViRnV ZeUe VWable in Vi]e RU 
expanded (2.2%/year; P < .001). Rim lesions had 
longer T1 times, suggesting more tissue destruction, 
than rimless lesions. 

Prognostischer Wert von PRLs

Ther Adv Neurol Disord 2022, Vol. 15: 1–18

Rechts: TSPO-Mikroglia-PET

Schwelende („smouldering“) PRLs =      
Die „wahre“ MS? PRLs & Slowly Enlarging Lesions (SELs)

Pukoli et al. Int. J. Mol. Sci. 2023, 24, 12631.

Veränderung der typischen Läsionsmuster im Verlauf der MS

Smouldering lesions in MS: 

Iron- ² iron negative; 

SEL ² slowly expanding lesion; 

PRL ² paramagnetic rim lesions

SEL, slowly enlarging/expanding/evolving lesions
„slowly“ – Was ist der „;me frame“?
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SELs häufiger als PRLs in MS
SEL-PRLs prognostisch schlecht

Calvi et al. Mult Scler. 2022 

SELs in der Praxis: KH, , 60 /62 a

11/2021 06/2024 Subtraktion
aber welche?

71

Verlaufsdifferenz: MAGNIMS 2021 Empfehlung
FLAIR-Subtraktionen

72

Moraal B et al. Ann Neurol. 2010;67:667-675.

PD-Subtraktionen: „Aktive“ Läsionen
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FLAIR Fusion in Multiple Sclerosis Follow-up: 
An Indispensable Tool in Clinical Routine
Stéphane Cantin1; Thomas Troalen2; Emeline Lamain1; Melisa Bakir2

1 Groupe Clinique du Mail, Grenoble, France 
2 Siemens Healthineers, Saint-Denis, France

Abstract
Multiple sclerosis (MS) follow-up leads to millions of  
brain MRI scans around the world. Depending on the 
number and size of inflammatory lesions, comparing 
successive exams to assess dissemination in time can  
be a challenging and lengthy process.

This article aims to describe FLAIR image fusion with 
syngo.via, and to highlight the benefits in terms of new 
lesion detection capacity and interpretation time saving, 
compared to conventional frame-by-frame 3D FLAIR 
comparison.

Equipment
All images were acquired using a 1.5T MAGNETOM Aera 
system with syngo MR E11 software and the 20-channel 
head coil. Postprocessing was performed using syngo.via 
VB10 software.

Introduction
Multiple sclerosis (MS) involves an immune-mediated 
process in which an abnormal response of the body’s 
immune system is directed against the central nervous 
system (brain, spinal cord, and optic nerves). Magnetic 
resonance imaging (MRI) has revolutionized non-invasive 
diagnosis and follow-up for MS patients, leading to 
millions of MRI examinations around the world [1, 2].  
MR imaging is performed before clinical modifications, 
during treatment to assess treatment response, and to 
assess dissemination of new MS lesions over time. The 
MAGNIMS 2016 criteria are commonly used to assess time 
dissemination and, in particular, the appearance of new 

hyperintensities on FLAIR images [3]. In some cases, 
detecting new lesions can be relatively cumbersome and 
uncertain.

The common way of identifying new FLAIR hyperintensities 
is via the frame-by-frame comparison of successive FLAIR 
sequences. This can be time-consuming, especially with 
patients who have a high lesion load. Moreover, the 
comparison is very challenging with coalescing lesions,  
as subtle increases in size are more difficult to detect than 
independent new lesions.

According to the literature, the best technique appears  
to be the subtraction of successive FLAIR sequences [4–5]. 
However, tools for the co-registration and subtraction of 
MRI exams acquired at different time points, or even for 
automatic segmentation are not always available in a 
clinical environment [6–7].

The third technique is FLAIR fusion, which is easily 
achievable using syngo.via postprocessing software. 
Three-dimensional isotropic datasets are recommended  
in MS patient follow-up due to the achievable high  
spatial resolution, thin slice thickness, and multiplanar 
reconstruction (MPR). A long TR of more than 7,000 ms  
is also recommended to better enhance lesion hyper-
intensity. Table 1 lists the optimized protocol parameters. 

Workflow
The first step is to load two exams acquired at different 
time-points. This step can be automated using the auto-
fetch feature of syngo.via connected to the PACS system. 
The latest FLAIR sequence (called Current) is selected first 
and then the oldest (called Prior) using the CTRL button 

Table 1: 3D SPACE FLAIR sequence parameters (MAGNETOM Aera 1.5T).

Parameters Plane TR  
(ms)

TE  
(ms)

TI  
(ms)

FOV  
(mm) Matrix Slice thickness 

(mm)
Slice 

resolution Interpolation Fat 
saturation

3D SPACE 
FLAIR Sag 7000 401 2300 270 x 236 256 x 180 0.6 50% On On

100

Update on FLAIR Fusion in Multiple  
Sclerosis Follow-up and Beyond:  
An Indispensable Tool in Clinical Routine
Andreas Bartsch, M.D.1; Thomas Illigen2

1Radiologie Bamberg, Germany 

2Siemens Healthineers, Erlangen, Germany

This is an update on the article “FLAIR Fusion in Multiple Sclerosis Follow-Up: An Indispensable Tool in Clinical Routine” by 
Stéphane Cantin and Emeline Lamain (Groupe Clinique du Mail, Grenoble, France), and Thomas Troalen and Melisa Bakir 
(Siemens Healthineers, Saint-Denis, France) that was published in  MAGNETOM Flash (69) 3/2017.

Background
Modern radiologists face the challenge of managing a  

rising number of examinations (which, with more focus  

on 3D imaging and multiplanar reconstructions, them-

selves include an increasing number of images) without 

compromising the quality of their reports. syngo.via  

offers solutions to meet this challenge.

Radiologie Bamberg is a German radiological practice 

with a focus on neuroradiology and inflammatory CNS  

diseases like multiple sclerosis (MS), in particular. Its MR 

scanner primarily used to address the related clinical-radio-

logical challenges is a 64-channel 3T MAGNETOM Skyra, 

now running on Numaris X with software version syngo 

MR XA30. Established core brain MR recordings for  

monitoring MS are a sagittal 3D FLAIR at 1 mm isotropic 

resolution or sagittal and axial 2D FLAIR at 3 mm slice 

thickness and submillimeter in-plane resolution.

For follow-up studies and comparisons, we generally 

recommend and use the AutoAlign functionality, since  

it is very beneficial for recording subsequent studies  

in good initial alignment, especially if anisotropic 2D  

recordings are used.

Follow-up of MS patients primarily consists of  

comparing current and prior examinations. The European  

Collaborative Research Network Magnetic Resonance  

Imaging in Multiple Sclerosis (MAGNIMS), has – together 

with the Consortium of Multiple Sclerosis Centers (CMSC) 

and the North American Imaging in Multiple Sclerosis  

Cooperative (NAIMS) – just recently published consensus 

recommendations on the use of MRI in MS [1], both for  

establishing the diagnosis and specifically for following  

up on and monitoring the effectiveness and safety of  

treatment. To support detection of new MS- or treat-

ment-related progressive multifocal leukoencephalopathy 

(PML) lesions, syngo.via can be used.

Inspired by the article “FLAIR Fusion in Multiple Sclerosis 

Follow-Up” by Stéphane Cantin, Thomas Troalen, Emeline 

Lamain, and Melisa Bakir published in MAGNETOM Flash 

69 [2], we introduce further modifications, improvements 

and simplifications to the workflow and extend it to  

other applications, such as the detection of T2-progress  

in gliomas.

Goals
Using the previously described MPR/MPR overlay and the 

parathyroid-blue Color look-up table (LUT) recommended 

by Cantin et al. we were able to replicate their identifica-

tion of new lesions. Yet, our goal and purpose for further 

development and improved syngo.via application was

1. to fully meet and comply with the new 2021  

MAGNIMS-CMSC-NAIMS recommendations, which  

emphasize the clinical utility of co-registration, fusion, 

and subtraction techniques, especially if T2 lesion load 

is high and to increase the sensitivity for detecting  

new T2 lesions [1] (Panel 4, p. 10 and Appendix p. 7);

2. to provide a visualization of the registration quality  

between successive scans (prior and current) for  

QA/QC purposes; and

3. to enable the (neuro)radiologist to clearly differentiate 

between 

a) new or progressive lesions; 

b) unchanged lesions (“no evidence of disease  

activity” = NEDA according to radiological criteria);

c) potentially decreasing lesions, 

not only in MS, based on the information we can extract 

from the MR images.

2 siemens-healthineers.com/magnetom-world
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T2-Subtraktionen

MAGNETOM Flash (80) 1/2022
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T2-Subtraktionen im Detail

MAGNETOM Flash (80) 1/2022
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T2-Subtraktionen:
Positiv- und Negativkontrast

MAGNETOM Flash (80) 1/2022
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Subtraktionen: Limits?

79

T2-Subtraktionen:
Bei MS sehr hilfreich! 

80

Subtraktionen und Atrophie:
Ventrikelweiten

Innerhalb von fast 5a bei 61jähriger MS-Patientin
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Innerhalb von fast 5a bei 77jähriger MS-Patientin

Subtraktionen und Atrophie:
Ventrikel- und Furchenweiten

MS-Kontrollen mit Verlaufsdifferenzen
Pitfall: Protokollunterschiede

TR akt. 5.60 vs. zuvor 3.88 s, 
z.B. Schichtzahl ↑; 1 NT2L

TR akt. 3.66 vs. zuvor 5.58 s, 
z.B. Schichtzahl ↓

MS-Kontrollen mit Verlaufsdifferenzen
Pitfall: KM-Effekt

hier: FLAIR 84

Subtraktionen:
Was u.a. schiefgehen kann ...
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Subtraktionen:
Was auch schiefgehen kann ...

FP TP

86

Subtraktionen:
TP vs. FP-Detektionen

87

Subtraktionen:
TP vs. FP-Detektionen

88

Subtraktionen: Nicht nur für MS –
Beispiel T2-Gliom-Progress
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Subtraktionen: Nicht nur für MS –
Beispiel Epidermoidwachstum
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*compliant with 2021 MAGNIMS-NAIMS-CMSC consensus recommendations
Lancet Neurol DOI: (10.1016/S1474-4422(21)00095-8)

# according to the 2024/5 Revision of the McDonald criteria 

SWI-MRT  Flowchart:
Wann bei CIS zur MS-Diagnose?

Wa$jes MP et al. (in prepara3on)

*compliant with 2021 MAGNIMS-NAIMS-CMSC consensus recommendations
Lancet Neurol DOI: (10.1016/S1474-4422(21)00095-8)

# accordant to Lebrun-Frénay C et al Brain 2023;146:3431-3443 

SWI-MRT  Flowchart:
Wann bei RIS zur MS-Diagnose?

Wa$jes MP et al. (in prepara3on)

nON#-MRT (5. DIS-Top.): Qualität, 
Verfügbarkeit, Sensitivität: Parallele zum 
Myelon?, FN bei ON-MRT/OCT/VEP?

nCVS: ggf. mühsam zu zählen, KI?;                  
≥ 6 gute Wahl?, CVS-2/mDIS?

nPRLs: Klassifikation & Detektion

nSWI für CVS & PRLs: Verfügbarkeit, Qualität, 
zus. Scan- & Nachbearbeitungszeit (Subtrakt.)

McD-Revision 2025 & MS-VLK
Herausforderungen:
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nON#-MRT (5. DIS-Top.): Sens.↑ / Spez.↓?,     
ON-MRT ≠ cMRT;

nCVS & PRLs: wird SWI angenommen & korrekt  
(mit Phasenreko) durchgeführt?, FN/FP im realen Feld?;                   
RIS mit z.B. 6 CVS = MS?; TA & Befundungszeit?

nSELs /SEL-PRLs: zuverlässig detektierbar?, 
PIRA-Korrelat?, progn. Marker?; KI-Postprocessing?

nDIT, Atrophiebewertung & -evolution:         
weniger im Fokus?; für Atrophie: KI-Postprocessing?       

→ Ressourcen, Vergütung?

McD-Revision 2025 & MS-VLK
Möglichkeiten / Gefahren / Fragen:

MS-Kontrollen mit Verlaufsdifferenzen
Farboverlays vs. SW-Subtraktion

MAGNETOM Flash (80) 1/2022

Die Diagnose ist ?Die Diagnose ist : (i)PML !

MAGNETOM Flash (80) 1/2022

Wo ist hier die Läsion ?Nukleärer Abduzenz links !
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JCV-GCNP:
Selten aber auch zu beachten!

AJNR Nov 16, 2020 Quiz Case
Ped Neurol 36:186-9, 2007
J Neurol 262: 65–73, 2015
AJNR 31: 1564-1576, 2010

Rätselhafte Fälle (I) , 32 a,
ED 2020, 1a Tysabri, ab 12/21 Aubagio 14mg/d, Liquor 

JCV-neg., Beinparese re, PML-s-IRIS / JCV-GCNP ?

Rätselhafte Fälle (I) , 32 a,
ED 2020, 1a Tysabri, ab 12/21 Aubagio 14mg/d, Liquor 

JCV-neg., Beinparese re, PML-s-IRIS / JCV-GCNP ?

Rätselhafte Fälle (II) , 59 a,
ED vor 6a, Kesimpta seit 6 Mo (davor Copaxone, Aubagio + 
Ocrevus), seit 1.5 Wo Schwindel, gangunsicher, Fieber?
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Danke für Ihre Zeit und 
Aufmerksamkeit!


