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Introduction
� Magnetic resonance imaging (MRI) analyses play a key role both in the diagnosis 

and in treatment monitoring of patients with multiple sclerosis (MS)

� In Multiple Sclerosis (MS) clinical trials quantitative MRI analyses are carried 

out based on highly standardized protocols, comparable standards are yet to be 

implemented in clinical routine

� Tools for quantitative data analysis including brain volumetry do exist, but are not 

yet commonly used in daily routine practice

Objective
� The QUANTUM project aimed to evaluate if access to standardised quantification 

of MRI data and visualisation in reports, in addition to radiological findings 

provides additional benefit for neurologists working in day-to-day MS patient 

management

� For the first time a broad access to volumetric MRI and T2 lesion segmentation 

analyses in clinical routine was granted allowing amongst others a comprehensive 

use of NEDA-4 criteria

Methods
� MRI data were acquired in radiological competence centers, which passed a 

qualification process to harmonize image acquisition (elimination of inter-scanner 

effects)

� The standardized MRI data (3D T1 gradient-echo sequence and 2D / 3D 

FLAIR) were analysed by means of a centralised automatic processing pipeline 

(Biometrica MS®, jung diagnostics GmbH)

� The analysis comprised a volumetric quantification of brain volume, as well as T2 

lesion load and number. Percentage brain volume change was computed (using 

an optimized SIENA pipeline) when follow-up scans were available

� The results were visualised and provided to the participating physicians as a 

report (Figure 1 and 2)

� Questionnaires were used to evaluate the value and feasibility of quantitative MRI 

analyses and additional characteristics of patient management

� Reasons for switching MS treatment were ranked prior to and after completion of 

the QUANTUM project to assess the impact of the project on therapy decision

� No patient related data was collected

Figure 1. Project overview

Figure 2. Example of a QUANTUM report indicating volumetric data 

referenced to a healthy cohort and brain volume change over time

Results
� Between July 2016 and December 2019 6.718 MS patients from 282 neurological 

centers received standardized MRI in 183 radiological competence centers 

across Germany

� In total 9.000 QUANTUM reports were provided to participating neurologists

� Relapses and new MRI activity with non-matching clinical symptoms were the 

main drivers for therapy switch (Figure 4). 

� The QUANTUM project impacted decision making in approx. one third of 

participating neurologists: For 24,42% MRI activity became significantly more 

important, for 11.63% new MRI activity was ranked lower (Figure 3).

Figure 3. Change of impact of “new MRI activity with non-matching clinical

symptoms” on treatment decisions

Figure 4. Reasons for treatment switch 1 – 7; 1=highest importance

� 80.13% of neurologists report that additional volumetric MRI analyses are feasibile 

in daily clinical routine

Figure 5. Feasibility of quantitative MRI analyses in daily routine

� Analysis of 7775 questionnaires revealed good acceptance and usability of the 

QUANTUM reports among neurologists:

Conclusions
The QUANTUM project demonstrated that

� standardization of MRI protocols is feasible in clinical routine

� brain volume change and quantification of lesion load can be assessed in 

routine clinical practice based on standardized MRI protocols

� quantitative MRI seems to have an impact on MS therapy decision

� such initiatives could provide the basis for improved individual MS patient 

monitoring in daily care
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Wichtige Information:
Die jung diagnostics GmbH gewährleistet die Genauigkeit der errechneten Parameter innerhalb der angegebenen Fehlergrenzen. Sie haftet nicht
für die Richtigkeit der daraus abgeleiteten ärztlichen Diagnose. Mehr Informationen zu dieser Dienstleistung und über das Analyseverfahren
finden Sie im Internet unter: www.jung-diagnostics.de

Akquisitionstechnik (standardisiert)

Die Ergebnisse der Auswertung basieren auf MRT-Untersuchungen vom 11.6.2018 und vom 29.5.2019.

Es wurde ein MRT-Scanner (SIEMENS, Skyra, 3T) verwendet, der erfolgreich den Qualifizierungsprozess

der Firma jung diagnostics GmbH durchlaufen hat. Es wurden folgende Akquisitionsparameter verwendet:

t1_mprage_sag_p2_iso_Volu

Akquisitionstyp: 3D

Schichtdicke: 0.9 mm

TE: 2.32 ms

TR: 2300.0 ms

TI: 900.0 ms

Flipwinkel: 8 Grad

t2_tirm_tra_dark-fluid_KM

Akquisitionstyp: 2D

Schichtdicke: 4.0 mm

TE: 81.0 ms

TR: 9000.0 ms

TI: 2500.0 ms

Flipwinkel: 150 Grad

Zusammenfassung

Hirnvolumen:

Das auf Alter und Kopfgröße korrigierte Hirnvolumen liegt im Grenzbereich. Eine eindeutige Aussage, ob

der gemessene Wert altersentsprechend ist, kann aktuell nicht getroffen werden.

Der gemessene Wert für die jährlichen Hirnvolumenveränderung beträgt -0.6%. Eine eindeutige Aussage,

ob dieser Wert altersentsprechend ist, kann aktuell nicht getroffen werden. Eine weitere

Verlaufsuntersuchung nach 12 Monaten wird empfohlen.

Hyperintensitäten der weißen Substanz:

Die semi-automatische Auswertung der FLAIR-Sequenz ergibt 39 Hyperintensitäten in der weißen

Substanz mit einem Gesamtvolumen von 17.52 ml.

Im Vergleich zur Voruntersuchung wurden insgesamt 3 neue oder sich vergrößernde Läsionen mit einer

Gesamtvolumenzunahme von 0.38 ml gefunden.
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Axiale T1-Schichten

Rechts . . . . Links

Axiale FLAIR-Schichten
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Hirnvolumetrie (global) und Läsionslast
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Vergleich mit der Voruntersuchung vom 11.6.2018

Vergleich mit der Voruntersuchung vom 11.6.2018 hat folgende Läsionsaktivität ergeben.

Im Vergleich zur Voruntersuchung wurden insgesamt 3 neue oder sich vergrößernde Läsionen mit einer

Gesamtvolumenzunahme von 0.38 ml gefunden. Im folgenden finden Sie eine Darstellung aller Läsionen

mit Läsionsaktivität.
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74.0% 
of the neurologists rate the additional benefit of quantitative 

MRI parameters in the context of assessing all four NEDA-criteria 

as high or very high

70.0% 
of the neurologists report a strong or very strong correlation 

between the quantitative MRI parameters in the QUANTUM 

report and the clinical presentation of the patient

34.8% 
of the neurologists state that the report helped 

with their patient consultation

76.0% 
of the neurologists discussed or handed out 

the report to patients

74.5% 
of the neurologists state that the report was very helpful to 

classify the patient´s disease activity




