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Templates for Magnetic Resonance Imaging of the Brain and Spinal Cord

Strukturierte Befundung bei Multipler Sklerose – Konsensbasierte
Befundvorlagen für die magnetresonanztomografische Untersuchung
des Gehirns und des Rückenmarks
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ABSTRACT

As a result of technical developments and greater availability

of imaging equipment, the number of neuroradiological ex-

aminations is steadily increasing [1]. Due to improved image

quality and sensitivity, more details can be detected making

reporting more complex and time-intensive. At the same

time, reliable algorithms increasingly allow quantitative image

analysis that should be integrated in reports in a standardized

manner. Moreover, increasing digitalization is resulting in a

decrease in the personal exchange between neuroradiologists

and referring disciplines, thereby making communication

more difficult. The introduction of structured reporting tai-

lored to the specific disease and medical issue [2, 3] and cor-

responding to at least the second reporting level as defined by

the German Radiological Society (https://www.befundung.

drg.de/de-DE/2908/strukturierte-befundung/) is therefore

desirable to ensure that the quality standards of neuroradiolo-

gical reports continue to be met.

The advantages of structured reporting include a reduced

workload for neuroradiologists and an information gain for

referring physicians. A complete and standardized list with rel-

evant details for image reporting is provided to neuroradiolo-

gists in accordance with the current state of knowledge,

thereby ensuring that important points are not forgotten [4].

A time savings and increase in efficiency during reporting

were also seen [5]. Further advantages include report clarity

and consistency and better comparability in follow-up exami-
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nations regardless of the neuroradiologist's particular report-

ing style. This results in better communication with the refer-

ring disciplines and makes clinical decision significantly easier

[6, 7]. Although the advantages are significant, any potential

disadvantages like the reduction of autonomy in reporting

and inadequate coverage of all relevant details and any inci-

dental findings not associated with the main pathology in

complex cases or in rare diseases should be taken into consid-

eration [4]. Therefore, studies examining the advantages of

structured reporting, promoting the introduction of this sys-

tem in the clinical routine, and increasing the acceptance

among neuroradiologists are still needed.

Numerous specific templates for structured reporting, e. g.,

regarding diseases in cardiology and oncology, are already

available on the website www.befundung.drg.de. Multiple

sclerosis (MS) is an idiopathic chronic inflammatory and neu-

rodegenerative disease of the central nervous system and is

the most common non-trauma-based inflammatory neurolo-

gical disease in young adults. Therefore, it has significant indi-

vidual and socioeconomic relevance [8]. Magnetic resonance

imaging (MRI) plays an important role in the diagnosis, prog-

nosis evaluation, and follow-up of this disease. MRI is estab-

lished as the central diagnostic method in the diagnostic crite-

ria. Therefore, specific changes are seen on MRI in almost all

patients with a verified MS diagnosis [9]. Reporting of MRI

datasets regarding the brain and spinal cord of patients with

MS includes examination of the images with respect to the

relevant medical issue in order to determine whether the

McDonald criteria, which were revised in 2017 [10] and define

dissemination in time and space clinically as well as with re-

spect to MRI based on the recommendations of the MAGNIMS

groups [11, 12], are fulfilled. A more precise definition of

lesion types and locations according to the recommendations

of an international expert group [13] is discussed in the sup-

plementary material. Spinal cord signal abnormalities are

seen in up to 92% of MS patients [14–16] and are primarily

located in the cervical spine [15]. The recommendations of

the MAGNIMS–CMSC–NAIMS working group published in

2021 [11] explicitly recommend the use of structured report-

ing for MS patients.

Therefore, a reporting template for evaluating MRI examina-

tions of the brain and spinal cord of patients with MS was

created as part of the BMBF-funded DIFUTURE consortium in

consensus with neuroradiological and neurological experts in

concordance with the recommendations mentioned above

[11] and was made available for broad use (https://github.

com/DRGagit/ak_befundung). The goal is to facilitate effi-

cient and comprehensive evaluation of patients with MS in

the primary diagnostic workup and follow-up imaging. These

reporting templates are consensus-based recommendations

and do not make any claim to general validity or complete-

ness. The information technology working group (@GIT) of

the German Radiological Society and the German Society for

Neuroradiology strive to keep the reporting templates pres-

ented here up-to-date with respect to new research data and

recommendations of the MAGNIMS-CMSC-NAIMS group [11].

Key Points:
▪ consensus-based reporting templates

▪ template for the structured reporting of MRI examinations

of patients with multiple sclerosis

▪ structured reporting might facilitate communication be-

tween neuroradiologists and referring disciplines

Citation Format
▪ Riederer I, Mühlau M, Wiestler B et al. Structured Report-

ing in Multiple Sclerosis – Consensus-Based Reporting

Templates for Magnetic Resonance Imaging of the Brain

and Spinal Cord. Fortschr Röntgenstr 2023; 195: 135–138

ZUSAMMENFASSUNG

Aufgrund technischer Entwicklungen und der breiteren Verfüg-

barkeit von Geräten der Bildgebung nimmt die Zahl an neuro-

radiologischen Untersuchungen stetig zu [1]. Mit steigender

Bildqualität und Sensitivität können zusätzlich mehr Details

erkannt werden, sodass auch die Befundung komplexer und

zeitaufwendiger wird. Gleichzeitig erlauben zuverlässige Algo-

rithmen auch vermehrt quantitative Bildanalysen, die standar-

disiert in Befunde integriert werden sollten. Mit zunehmender

Digitalisierung nimmt außerdem der persönliche Austausch

zwischen den Neuroradiologen und zuweisenden Disziplinen

ab, wodurch die Kommunikation erschwert wird. Um weiterhin

die gewohnten Qualitätsstandards der neuroradiologischen

Befunde gewährleisten zu können, ist daher die Einführung

der strukturierten Befundung wünschenswert, die auf die je-

weilige spezifische Erkrankung und Fragestellung zugeschnit-

ten sein muss [2, 3] und mindestens der zweiten Stufe entspre-

chend der Definition der Deutschen Röntgengesellschaft

entsprechen sollte (https://www.befundung.drg.de/de-DE/

2908/strukturierte-befundung/). Zu den Vorteilen der struk-

turierten Befundung gehört eine Arbeitserleichterung für die

Neuroradiologen sowie ein Informationsgewinn für den Zuwei-

ser. Eine vollständige und standardisierte Liste mit relevanten

Details für die Bildbefundung werden den Neuroradiologen

auf dem jeweils aktuellen Wissenstand zur Verfügung gestellt,

wodurch dem Vergessen wichtiger Punkte vorgebeugt wird

[4]. Zusätzlich sind eine Zeitersparnis und Effizienzsteigerung

bei der Befundung festgestellt worden [5]. Ein weiterer Vorteil

liegt in der Klarheit und Konstanz des Befundes sowie in der

besseren Vergleichbarkeit in Verlaufsuntersuchungen, die un-

abhängig vom jeweiligen Befundstil der Neuroradiologen sind.

Dadurch wird die Kommunikation mit den zuweisenden Dis-

ziplinen verbessert und die klinische Entscheidungsfindung we-

sentlich erleichtert [6, 7]. Obwohl diese Vorteile deutlich über-

wiegen, sollten potenzielle Nachteile, wie die Reduzierung der

Autonomie in der Befunderstellung und die inadäquate Ab-

deckung aller relevanten Einzelheiten und ggf. von nicht mit

der Hauptpathologie assoziierten Nebenbefunden in komple-

xen Fällen oder bei seltenen Erkrankungen, bedacht werden

[4]. Daher sind weiterhin Studien erforderlich, die die Vorteile
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der strukturierten Befundung untersuchen, die Einführung die-

ses Systems in den klinischen Alltag fördern und die Akzeptanz

bei den Neuroradiologen erhöhen. Auf der Website www.be
fundung.drg.de sind bereits zahlreiche spezifische Vorlagen

für die strukturierte Befundung vorhanden, wie z. B. zu Erkran-

kungen aus dem Bereich der Kardiologie und Onkologie. Die

Multiple Sklerose (MS) ist eine idiopathische chronisch-entzün-

dliche und neurodegenerative Erkrankung des zentralen Ner-

vensystems und die häufigste nicht traumatisch bedingte ent-

zündliche neurologische Erkrankung bei jungen Erwachsenen

und daher von bedeutender individueller, aber auch sozioöko-

nomischer Relevanz [8]. Die Magnetresonanztomografie (MRT)

spielt bei dieser Erkrankung eine bedeutende Rolle bei der

Diagnose, Prognoseabschätzung und Verlaufsbeurteilung. Die

Diagnosekriterien haben als zentrale Diagnostik die MRT veran-

kert, sodass praktisch alle Patienten mit einer gesicherten MS-

Diagnose spezifische Veränderungen imMRT aufweisen [9]. Bei

der Befundung von MRT-Datensätzen des Gehirns und des

Rückenmarks von Patienten mit einer MS werden die Bilder hin-

sichtlich der Fragestellung untersucht, ob die Diagnosekrite-

rien der sogenannten im Jahr 2017 revidierten McDonald-Kri-

terien [10] erfüllt sind, welche die zeitliche und räumliche

Dissemination klinisch, aber auch kernspintomografisch nach

den Empfehlungen der MAGNIMS-Gruppe [11, 12] definieren.

Eine genauere Definition der Läsionstypen und -lokalisationen

gemäß den Empfehlungen einer internationalen Experten-

gruppe [13] wird im Zusatzmaterial erläutert. Signalauf-

fälligkeiten im Myelon zeigen sich in bis zu 92% der MS-Patien-

ten [14–16] und sind vor allem im zervikalen Myelon lokalisiert

[15]. Die 2021 erschienenen Empfehlungen der MAGNIMS–

CMSC–NAIMS Arbeitsgruppe [11] empfehlen auch explizit die

Verwendung einer strukturierten Befundung für MS-Patienten.

Daher wurde in einem Konsensverfahren im Rahmen des

BMBF geförderten DIFUTURE-Konsortiums interdisziplinär

mit neuroradiologischen und neurologischen Experten in

Übereinstimmung mit den oben genannten aktuellen Emp-

fehlungen [11] eine Befundvorlage für die Beurteilung von

magnetresonanztomografischen Untersuchungen des Ge-

hirns und Rückenmarks von Patienten mit MS erstellt und zur

möglichst breiten Anwendung zur Verfügung gestellt

(https://github.com/DRGagit/ak_befundung). Es soll dadurch

eine effiziente und vollständige Beurteilung von Patienten mit

MS in der Primärdiagnostik und der Verlaufsbildgebung er-

möglicht werden. Diese Befundvorlagen sind als konsensba-

sierte Empfehlung anzusehen und besitzen keinen Anspruch

auf Allgemeingültigkeit oder gar Vollständigkeit. Die AG für

Informationstechnologie (@GIT) der DRG und die DGNR sind

bestrebt, die hier vorgestellten Befundvorlagen bei neuen

Forschungserkenntnissen oder Empfehlungen der MAGNIMS-

CMSC-NAIMS-Gruppe [11] auf dem jeweils aktuellen Stand zu

halten.

Editorial/Consensus

Structured Reporting in Multiple Sclerosis – Consensus-
Based Reporting Templates for Magnetic Resonance
Imaging of the Brain and Spinal Cord

As a result of technical developments and greater availability of
imaging equipment, the number of neuroradiological examina-
tions is steadily increasing [1]. Due to improved image quality
and sensitivity, more details can be detected making reporting
more complex and time-intensive. At the same time, reliable algo-
rithms increasingly allow quantitative image analysis that should
be integrated in reports in a standardized manner. Moreover, in-
creasing digitalization is resulting in a decrease in the personal ex-
change between neuroradiologists and referring disciplines,
thereby making communication more difficult. The introduction
of structured reporting tailored to the specific disease and medi-
cal issue [2, 3] and corresponding to at least the second reporting
level as defined by the German Radiological Society (https://www.
befundung.drg.de/de-DE/2908/strukturierte-befundung/) is
therefore desirable to ensure that the quality standards of neuror-
adiological reports continue to be met.

The advantages of structured reporting include a reduced
workload for neuroradiologists and an information gain for refer-
ring physicians. A complete and standardized list with relevant de-
tails for image reporting is provided to neuroradiologists in
accordance with the current state of knowledge, thereby ensuring
that important points are not forgotten [4]. A time savings and

increase in efficiency during reporting were also seen [5]. Further
advantages include report clarity and consistency and better
comparability in follow-up examinations regardless of the neuro-
radiologist's particular reporting style. This results in better com-
munication with the referring disciplines and makes clinical deci-
sion significantly easier [6, 7]. Although the advantages are
significant, any potential disadvantages like the reduction of
autonomy in reporting and inadequate coverage of all relevant
details and any incidental findings not associated with the main
pathology in complex cases or in rare diseases should be taken
into consideration [4]. Therefore, studies examining the advanta-
ges of structured reporting, promoting the introduction of this
system in the clinical routine, and increasing the acceptance
among neuroradiologists are still needed.

Numerous specific templates for structured reporting, e. g., re-
garding diseases in cardiology and oncology, are already available
on the website www.befundung.drg.de. Multiple sclerosis (MS) is
an idiopathic chronic inflammatory and neurodegenerative dis-
ease of the central nervous system and is the most common
non-trauma-based inflammatory neurological disease in young
adults. Therefore, it has significant individual and socioeconomic
relevance [8]. Magnetic resonance imaging (MRI) plays an impor-
tant role in the diagnosis, prognosis evaluation, and follow-up of
this disease. MRI is established as the central diagnostic method in
the diagnostic criteria. Therefore, specific changes are seen on
MRI in almost all patients with a verified MS diagnosis [9]. Report-
ing of MRI datasets regarding the brain and spinal cord of patients
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with MS includes examination of the images with respect to the
relevant medical issue in order to determine whether the
McDonald criteria, which were revised in 2017 [10] and define dis-
semination in time and space clinically as well as with respect to
MRI based on the recommendations of the MAGNIMS groups
[11, 12], are fulfilled. A more precise definition of lesion types
and locations according to the recommendations of an interna-
tional expert group [13] is discussed in the supplementary mate-
rial. Spinal cord signal abnormalities are seen in up to 92% of MS
patients [14–16] and are primarily located in the cervical spine
[15]. The recommendations of the MAGNIMS–CMSC–NAIMS
working group published in 2021 [11] explicitly recommend the
use of structured reporting for MS patients.

Therefore, a reporting template for evaluating MRI examina-
tions of the brain and spinal cord of patients with MS was created
as part of the BMBF-funded DIFUTURE consortium in consensus
with neuroradiological and neurological experts in concordance
with the recommendations mentioned above [11] and was made
available for broad use (https://github.com/DRGagit/ak_befun
dung). The goal is to facilitate efficient and comprehensive evalu-
ation of patients with MS in the primary diagnostic workup and
follow-up imaging. These reporting templates are consensus-
based recommendations and do not make any claim to general
validity or completeness. The information technology working
group (@GIT) of the German Radiological Society and the German
Society for Neuroradiology strive to keep the reporting templates
presented here up-to-date with respect to new research data and
recommendations of the MAGNIMS-CMSC-NAIMS group [11].
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