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Abstract
Introduction:  Magnetic  resonance  imaging  (MRI)  is widely  used  for  the  diagnosis  and  follow-up
of patients  with  multiple  sclerosis  (MS).  Coordination  between  neurology  and  neuroradiology
departments  is crucial  for  performing  and  interpreting  radiological  studies  as efficiently  and  as
accurately as possible.  However,  improvements  can  be  made  in the  communication  between
these departments  in many  Spanish  hospitals.

DOI of refers to article: https://doi.org/10.1016/j.nrl.2021.01.012.
∗ Corresponding author.

E-mail address: sllufriu@clinic.cat (S. Llufriu).

https://doi.org/10.1016/j.nrleng.2021.01.009
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Methods:  A panel  of  17  neurologists  and  neuroradiologists  from  8 Spanish  hospitals  held  in-
person and  online  meetings  to  draft  a  series  of  good  practice  guidelines  for  the  coordinated
management  of  MS.  The  drafting  process  included  4 phases:  1)  establishing  the  scope  of  the
guidelines and  the methodology  of  the  study;  2) literature  review  on  good  practices  or  rec-
ommendations  on  the use  of  MRI  in MS; 3)  discussion  and consensus  between  experts;  and  4)

validation of  the  contents.
Results:  The  expert  panel  agreed  a  total  of  9 recommendations  for  improving  coordination
between neurology  and  neuroradiology  departments.  The  recommendations  revolve  around
4 main  pillars:  1) standardising  the  process  for  requesting  and  scheduling  MRI  studies  and
reports;  2) designing  common  protocols  for  MRI  studies;  3) establishing  multidisciplinary  com-
mittees and  coordination  meetings;  and  4)  creating  formal  communication  channels  between
both departments.
Conclusions:  These  consensus  recommendations  are intended  to  optimise  coordination
between  neurologists  and  neuroradiologists,  with  the  ultimate  goal  of improving  the diagnosis
and follow-up  of  patients  with  MS.
©  2021  Sociedad  Española  de Neuroloǵıa.  Published  by  Elsevier  España,  S.L.U.  This  is an open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Recomendaciones  para  la  coordinación  de  los  servicios  de Neurología  y
Neurorradiología  en  la atención  a pacientes  con  esclerosis  múltiple

Resumen
Introducción:  El  uso  de  la  resonancia  magnética  (RM)  está  ampliamente  extendido  en  el  diag-
nóstico y  seguimiento  de los  pacientes  con  esclerosis  múltiple  (EM).  La  coordinación  entre  los
Servicios  de  Neurología  y  Neurorradiología  es  clave  para  la  realización  e interpretación  de  estu-
dios radiológicos  de  la  manera  más  eficaz  posible.  Sin  embargo,  esta  coordinación  es  susceptible
de mejoras  en  una  gran  parte  de los  hospitales  nacionales.
Métodos:  Un  panel  de 17  neurólogos  y  neurorradiólogos  de 8 hospitales  españoles,  presencial-
mente y  a  través  de  comunicación  online,  consensuaron  una  Guía  de  Buenas  Prácticas  en  la
Coordinación  en  EM.  La  guía  se  estableció  en  cuatro  fases:  1)  definición  del alcance  de  la  guía  y
metodología  del  estudio;  2) revisión  bibliográfica  sobre  buenas  prácticas  o recomendaciones  en
el uso  de  la  RM en  EM;  3)  discusión  y  búsqueda  de  consenso  entre  los  expertos;  4) formalización
y validación  de  los contenidos  para  elaborar  el documento  de  consenso.
Resultados:  Se consensuaron  un  total  de 9 recomendaciones  dirigidas  a  la  mejora  de  la  coor-
dinación  entre  los Servicios  de  Neurología  y  Neurorradiología,  que  se  pueden  resumir  en:  I)
estandarizar las solicitudes  de  RM,  informes  y  planificación,  II) crear  protocolos  compartidos
para los  estudios  de  RM,  III)  establecer  comités  multidisciplinares  y  sesiones  de coordinación,  y
IV) generar  canales  de comunicación  formales  entre  los profesionales  de ambos  departamentos.
Conclusiones:  Se  espera  que  las  recomendaciones  consensuadas  sirvan  de guía  para  optimizar
la coordinación  entre  neurólogos  y  neurorradiólogos  y  que  repercutan  en  la  mejora  del diag-
nóstico y  seguimiento  de  los pacientes  con  EM.
© 2021  Sociedad  Española  de Neuroloǵıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Introduction

Multiple  sclerosis  (MS) is  an  inflammatory  demyelinating
neurodegenerative  disease  of  the  central  nervous  system. It
constitutes  the  leading  cause  of  non-traumatic  disability  in
young  adults.1 Its  prevalence  has increased  considerably  in
recent  decades,2 with  the disease  affecting  approximately
2.3  million  people  worldwide.2,3 In  Spain,  the  prevalence  of
MS  is  classed  as  medium-to-high,  with  80—180  cases per  100
000  population.4 The  mean  age  at diagnosis  is  32  years.5

The  symptoms  of  MS negatively  impact  patients’  daily  liv-

ing  activities,  ability  to  work,  and  quality  of life.6 The  high
level  of  associated  disability  also  results  in  a  considerable
economic  burden;  Spain  is  one  of  the European  countries
with  the highest  cost  per  patient.5

From  a pathological  viewpoint,  MS is  characterised  by  the
formation  of  demyelinating  plaques7,8 in the central  ner-
vous  system  (CNS),  including  the  brain,  spinal  cord,  and
optic  nerve,9—11 and  the  development  of  brain  and  spinal
cord  atrophy.12,13 Magnetic  resonance  imaging  (MRI)  is  con-
sidered  the  most  reliable  and  precise  paraclinical  method
for  diagnosing  and  evaluating  disease  activity,14,15 as  it iden-
tifies  the presence  and  stage  of  MS lesions  with  different
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sequences.16 Some  of  the most frequently  used  sequences
are  T2-weighted,  T2-FLAIR,  and  T1-weighted  sequences.
Gadolinium-enhanced  T1-weighted  sequences  can  also  be
used  to identify  lesions  with  acute  inflammatory  activ-
ity.

According  to  the 2017  McDonald  diagnostic  criteria,17 MRI
is  a  useful  complementary  tool  in  determining  dissemination
in  space  (demyelinating  lesions  in  at least  2  distinct  anatom-
ical  locations)  or  time  (detection  of  at  least  2 demyelinating
lesions  at  different  time  points) in  patients  presenting  a
single  episode  (clinically  isolated  syndrome  [CIS]).  MRI facil-
itates  the  early  diagnosis  of MS,18 enabling  treatment  in the
initial  stages  of the disease.  Furthermore,  this imaging  tech-
nique  is highly  valuable  in establishing  prognosis,  in patient
follow-up,  and  in  evaluating  and  predicting  the  effect  of
disease-modifying  therapies  (DMT).19—21

Despite  its  usefulness  and  dissemination  in clinical  prac-
tice,  and  the  important  advances  made  in  recent  years,  the
use  of  MRI  in the  diagnosis  and  follow-up  of  patients  with  MS
also  has  some  limitations.  Firstly,  variability  in acquisition
protocols,  MRI machines,  and  assessment  criteria  hinders
the  comparison  of  results.22,23 In  addition,  MRI findings  are
frequently  assessed  by  neuroradiologists,  who  may  lack  the
necessary  clinical  data  or  sufficient  experience  in  interpret-
ing  MRI  findings,  or  are unaware  of  the diagnostic  criteria
for  MS.24

Although  several  publications  have  issued  recommenda-
tions  on  the  use  of  MRI in  patients  with  MS,14,25—29 these  do
not focus  on  cooperation  between  neurologists  and  neuro-
radiologists,  despite  the great  importance  of  this  factor.26

There  is a need for  guidelines  on  the  most effective  use
of  MRI  in the diagnosis  and  follow-up  of patients  with
MS  through  improved  coordination  between  the healthcare
professionals  involved.  This  article  presents  the  recommen-
dations  made  by  a  panel of  experts  on  the coordination
between  neurology  and neuroradiology  departments  to
improve  the  use  of  MRI  in the  management  of  patients  with
MS  in  Spain.

Methods

The  study  was  conducted  in  4 stages.  In the first  stage,
a  panel  of  expert  neurologists  and  neuroradiologists  from
Spanish  hospitals  met  in Barcelona  in December  2018  to
establish  the  scope  and methodology  of  the  study. The  panel
was  formed  by  an assessment  committee,  responsible  for
developing  and  validating  the contents,  and  a  technical
team  (2  experts),  who  were  part  of the  assessment  commit-
tee  and  were  also  responsible  for directing  and  supervising
the  process.  The  assessment  committee  included  17  neurol-
ogists  and  neuroradiologists  (15 experts  plus  the 2 members
of  the  technical  team)  from  8  Spanish  hospitals:  3  in  Catalo-
nia  (Hospital  Clínic  de  Barcelona,  Hospital  Universitario  Vall
d’Hebron,  and  Hospital  Moisès  Broggi  de  Sant  Joan  Despí),  2
in  Madrid  (Hospital  Universitario  Ramón  y Cajal  and  Hospital
Universitario  12  de  Octubre),  one in Valencia  (Hospital  Uni-
versitario  Dr  Peset),  one  in Andalusia  (Hospital  Universitario

Reina  Sofía),  and  one  in  Murcia  (Hospital  Clínico  Universi-
tario  Virgen  de  la Arrixaca).  The  technical  team  included  a
neurologist  from  Hospital  Clínic  de Barcelona  and  a  neuro-
radiologist  from  Hospital  Universitario  Vall  d’Hebron.

During  the second  stage,  the participants  developed  the
contents  of  the study  based  on  the  available  evidence  on
good  practices  and recommendations  on  the use  of  MRI  in  MS;
this  stage  was  conducted  online.  In the third  stage,  a work-
shop  was  held  in March  2019  in  Madrid  to  share  and  establish
the  contents  of  the  study  by  consensus  between  the  parti-
cipants.  During  this  session,  each  participant  presented  a
proposal,  and  all  proposals  were  reviewed  and  discussed
until  consensus  was  reached.  During  the fourth  stage,  the
draft  of  the recommendations  was  formalised  and validated
online  by  all  participants.  The  recommendations  were  val-
idated  first  by  the technical  team  and subsequently  by  the
assessment  committee;  the final  version  is  presented  in  this
article.

Results

The  assessment  committee  established  a  total  of  9  rec-
ommendations,  based  on  the available  literature  and  the
experience  of  the  participants,  which  aim  to  improve
coordination  between  the neurology  and neuroradiology
departments  in the management  of patients  with  MS  in
Spain.

Implementation  of shared  protocols

Several  recommendations  have  been  issued  regarding  the
development  and  implementation  of  MRI  acquisition  pro-
tocols  (request,  performance,  and  image  acquisition)  and
MRI  reports,  both  for patients  with  suspected  MS  and
for  those  with  an established  diagnosis.14—16,27—29 These
protocols  establish  a  common  language  to  facilitate  commu-
nication  between  the professionals  involved  in the diagnosis
and follow-up  of these  patients,26 assisting  in their  work
and  minimising  the  risk  of  incoherences,  errors,  or  loss  of
information.  Correct  interpretation  and  implementation  of
protocols  requires  that  the  neurologists  and  neuroradiolo-
gists  using  them participate  actively  in  their  development.

Such aspects  as  the type of  sequence  or  technical
parameters  of  the study  may  vary according  to  the avail-
able  equipment  and  the experience  of  the professionals
at  each centre.  However,  it is  essential  that  the  informa-
tion  included  in the MRI  request  protocol  and  in  radiology
reports  be approved  and  validated  by  a multidisciplinary
team,  based  on  the  available  scientific  evidence  and  expert
guidelines.14—16,27—30 To  improve  the  design,  implementa-
tion,  and  assessment  of  these  shared  protocols,  it  is
essential  to  establish  bilateral  communication  processes  and
schedule  periodic  team  meetings.  Furthermore,  protocols
should  ideally  be available  in writing,  to  ensure  that  they
are  readily  accessible  by  all  the healthcare  professionals
involved.
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Standardisation  of MRI  requests

Requests  for diagnostic  or  follow-up  MRI  studies  should
include  relevant  clinical  information,  given that  the  results
of  these  studies  determine  diagnostic  and  therapeutic
decision-making.  In clinical  practice,  MRI request  forms  sub-
mitted  by  the neurology  department  do not  always  include
the  information  required  by  neuroradiologists  (justification
for  the  study,28 missing  clinical  information,  or  omission  of
questions  to be  addressed).  The  lack  of  clinical  information
negatively  impacts  the  technical  planning  of  the  test  and the
subsequent  radiology  report29;  therefore,  the  neurologist  is
responsible  for  providing  the  necessary  data  as  completely,
as clearly,  and  as accurately  as  possible.

To  this  end, we  recommend  standardising  the mini-
mum  information  to  be  included  in MRI requests  in cases
of  suspected  and  established  MS  (Table  1).  This  will  not
only  provide  the neuroradiologist  with  the information
needed  to  prioritise  and  plan  the  MRI  study,  but  also  inform
about  the  reasons  for  requesting  the study  and  summarise
the  patient’s  clinical  status,  which  will  inform  the study
report.32

Standardisation  of radiology  reports

Radiology  reports  vary  greatly  in terms  of  structure and
the  type  of  information  provided  by  the neuroradiologist.
On  occasion,  reports  provide  a brief  summary  of  find-
ings  that  confirm  diagnosis  or  merely  inform  about an
increase  in  lesion number;  this information  is  insufficient  for
treatment  decision-making.  A structured  radiology  report
makes  it  easier  for the  neuroradiologist  to  include  infor-
mation  relevant  to  the  neurologist,  simplifies  reporting
of  findings  for  the neuroradiologist,  improves  communica-
tion  between  both  parties,  and  enables  the inclusion  of
information  in a common  database  for  subsequent  anal-
ysis.  There  is  growing  evidence  that structured  radiology
reports  provide  a greater  number  of  relevant  findings  in MS,
improve  comprehension  of the data  by  the neurologist,33,34

and  improve  the  consistency  of  reports.35 In the light  of
these  benefits,  several  international  expert  groups  have
recommended  the  implementation  of structured  radiology
reports.14,27,36

Based  on  the available  evidence,14,25,27,36,38 the assess-
ment  committee  recommends  that  MRI  reports  include  the
minimum  radiological  information  needed  to  establish  a
diagnosis  of MS  (according  to  the  2017  revised  McDon-
ald criteria17) and  to plan  patient  management.14,26,27,32,37

Therefore,  reports  should  include  the  following:  1)  an ini-
tial  description  of  radiological  findings;  2)  parts  of the
CNS  that  were  examined;  3) type and dose  of  contrast
medium  administered;  4) number,  size,  and  location  of
demyelinating  lesions  (with  and without  contrast  uptake);
5)  description  and  interpretation  of  relevant  incidental
findings;  6) whether  findings  meet  the  radiological  McDon-
ald  criteria  for  dissemination  in  time  and  space;  and 7)

interpretation  of  differential  radiological  and  diagnostic
findings.

Reports  of studies  requested  for  patient  follow-up  must
also  include  an assessment  of  any relevant  changes  with
respect  to  the previous  study.

Table  2 presents  our  proposal  for  diagnostic  and follow-up
structured  radiology  reports.

Standardised  quantification  of  demyelinating
lesions

The  quantification  of  lesion  load  plays  a  pivotal  role  in
assessing  a  patient’s  status.  On the one  hand,  the number,
size,  and location  of lesions,  together  with  the  number  of
relapses,  demonstrating  dissemination  in time  and  space,
determines  the  diagnosis  of  MS.17 On the  other  hand,  quan-
tification  of  the  number  of  active  lesions  (new or  growing
on  T2-weighted  images,  or  displaying  contrast  uptake)  is
increasingly  important  in the follow-up  of  patients  with  MS
due  to  the increasing  availability  of  DMTs.  The  presence  of
active  lesions,  a well-known  marker  of disease  progression,
is  one  of  the parameters  used  to determine  the  presence
or  absence  of  disease  activity  (NEDA,  or  no  evidence  of
disease  activity)38 in  patients  receiving  DMTs.  The  most  fre-
quently  used  MRI  sequences  in MS  are T2-weighted  and
T2-FLAIR  sequences  in  studies  of  the  brain,  and T2-weighted
and  STIR  sequences  for  the  spinal  cord.  These  sequences
are  sometimes  complemented  by  gadolinium-enhanced  T1-
weighted  sequences.39 The  number  or  volume  of  T2  lesions
and  the number  of  gadolinium-enhancing  lesions  predict  the
progression  of  disability40,41 and  increases  in  the relapse
rate.42

There  are inherent  difficulties  in  quantifying  the total
number  of  lesions  or  the  number  of  new or  growing  T2
lesions,  especially  when these are small  or  in patients  with  a
high  lesion  load.  Although  automated  techniques  have  been
developed  to  count MS  lesions  in recent  years,43 the most
widely  used technique  in clinical  practice  is  visual  analysis,
which  is  subject  to  great  variability.22 Another  added  dif-
ficulty  is  the  lack  of  a  standardised  criterion  for  reporting
lesion  number, which  results  in great  variability  between
neuroradiology  reports.  Some  national44 and  international
guidelines25 propose  classifying  the number  of  lesions  using
ranges.

Table  3  presents  our  proposal  for  quantifying  the  num-
ber  of  brain  and  spinal  T2  lesions  in  radiology  reports.  For
counts  of up  to  20  brain  lesions  or  10  spinal  cord  lesions,
these  will  be identified  visually  one  by  one; for  greater
numbers,  the count  will  be  approximate  and  expressed  as
a range.  If brain  lesions  cannot  be counted  or  are  conflu-
ent  with  other  lesions,  or  if  spinal  cord  lesions  present  a
diffuse  pattern,  this  information  should  be indicated  in  the
report.

Standardised  scheduling  of MRI  scans

Radiology  departments  offer  numerous  types  of MRI  stud-
ies;  the criteria  for  scheduling  one study  or  another  must
therefore  be unified.  The  factors  affecting  MRI scheduling
include  the time  needed  to  complete  the  study,  the specific
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Table  1  Minimum  information  to  be  included  in  MRI  requests.

Diagnosis  Follow-up

Date  of  CIS Clinical  status:  symptoms,  stability
Symptoms  and  progression  Diagnosis:  MS  phenotype
Suspected  diagnosis  Reason  for  requesting  an MRI  study:  suspected  relapse,  change  in

treatment,  follow-up  study  in a  stable  patient,  risk  or  suspicion  of
progressive  multifocal  leukoencephalopathy

Treatment with  corticosteroids  (start  and
end dates)

Clinical  signs  of  disease  activity  and/or  progression

Parts of  CNS  to  be  examined  (and  clinical
justification)

Level  of  disability

Relevant  comorbidities Current  treatment  and  start  date  (corticosteroids,  DMTs)
Presence of  severe  kidney  failure Parts  of  CNS  to  be examined  (and  clinical  justification)
Known allergy  to  contrast  media  Relevant  comorbidities
Special  needs  (level  of independence,

claustrophobia,  pregnancy  or
breastfeeding,  medical  devices,  etc)

Presence  of  severe  kidney  failure

Priority level  Known  allergy  to  contrast  media
Special  needs  (level  of  independence,  claustrophobia,  pregnancy  or
breastfeeding,  medical  devices,  etc)
Priority  level

Four levels of  clinical priority may be established: emergency (same day), very urgent (within 72 h), urgent (within 15 days), and standard
(before next appointment with neurology department).
CIS: clinically isolated syndrome; CNS: central nervous system; DMT: disease-modifying therapy; MS: multiple sclerosis.
Source: Spanish Official State Gazette.31

MRI  protocol,  equipment  availability,  and  even  the  patient’s
level  of  independence.  This  results  in high  variability  in  the
time  elapsed  between  the  MRI request  and  performance  of
the  study.  We  present  some  recommendations  for  improving
the  scheduling  of  MRI studies.

Scheduling  according  to  the  appropriate  time for
each  patient  and type  of  study

The  use  of  standard  times (typically  20-40  minutes)  for all
MRI  studies  is  a common  practice;  however,  studies  should
be  scheduled  according  to  the time  needed  for  each patient
or  type  of  study. Based  on  the times  proposed  by  experts
from  other  countries45 and  the experience  of  the members  of
the  assessment  committee,  we  propose  estimated  minimum
times  for  diagnostic  and follow-up  MRI studies  (Table  4).

Reducing  unscheduled  studies

To  minimise  delays  caused  by  the  performance  of
unscheduled  (emergency)  studies,  we  propose  allocating
a  pre-established  number  of  appointments  for  emergency
studies  based  on  historical  data  on  the  department’s
activity.  This  would  enable  emergency  MRI studies  to  be
performed  without  delaying  previously  scheduled  appoint-
ments.

Prioritising  emergency  or  priority  studies

Effective  scheduling  must  be  sufficiently  flexible  to  accom-
modate  unscheduled  emergency  or  priority  studies.  For

example,  in patients  with  typical  CIS,  a diagnostic  MRI study
should  be performed  within  a week.  To  meet  this objective,
specific  time  slots  should be allocated  for  these  emergency
studies.

Sending  reminders  for outpatient  appointments

To  optimise  the  use  of  the  available  resources,  last-minute
changes  and  cancellations  by  the  patient  should  be  min-
imised.  To  this end,  a  telephone  call  should  be made  24 to
48  hours  before  the appointment,  or  an automated  appoint-
ment  reminder  system  should  be implemented.

Identification  of reference  neuroradiologists  for MS

The  same  MRI  machine  and acquisition  protocol  or  the same
neuroradiology  team  should ideally  be used to  minimise
variability  between  studies  and radiology  reports.14 Radi-
ologists  should also  have  a  high  level  of  experience  with
and  knowledge  about MRI, as  MRI  reports  made  by  radi-
ologists  without  specific  expertise  in neuroradiology  have
shown  lower  sensitivity  and  a  higher  false-negative  rate
in  the detection  of  new  MS lesions  than  those  performed
by  experienced  neuroradiologists.24 This  suggests  that  a
neuroradiology  team  with  experience  in performing  and
interpreting  MRI  studies  in patients  with  MS  improves  clinical
outcomes.

The  assessment  committee  recommends  that working
teams be  stable  and  in  close  communication.  The  activity
of  neuroradiologists  should be organised  by  neurology  sub-
specialty;  this  promotes  specialisation  and  participation  in
research  projects.  To  improve  communication  between  neu-
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Table  2  Proposed  information  for  inclusion  in  radiology  reports  for  diagnosis  and  follow-up.

Diagnosis  Follow-up

Technique:  Brain  and/or  spinal  MRI (sequence)
with/without  gadolinium  (dose)

Technique:  Brain  and/or  spinal  MRI (sequence)  with/without
gadolinium  (dose)

Date of  last  study  for  comparison  (if  applicable)  Comparative  analysis  with  previous  studies
Comparative  study  with  previous  MRI  to  indicate  the

number  of  new/growing  T2  lesions
Date  of  previous  study

Detailed description  of  findings  Indicate  whether  comparative  analysis  is technically  viable

Global assessment  of  number  of  T2  and  T2-FLAIR  lesions

(lesion  load:  minimal,  low, moderate,  high,  very  high)

Number  of  T2  lesions

Presence  of  lesions Number  and  location  of  new  or  growing  T2  lesions

Periventricular:  yes/no Number  and  location  of  gadolinium-enhancing  lesions

Juxtacortical:  yes/no Presence  of  leptomeningeal  gadolinium  enhancement

(T2-FLAIR)

Brainstem:  yes/no  Detection  of focal  lesions  with  severe  tissue  damage

(hypointense  on  T1-SE  or  T2-FLAIR).  Increase  in  number  and  size

Cerebellum:  yes/no  Presence  and  progression  of  brain  atrophy

Corpus callosum:  yes/no  Relevant  incidental  findings

Spinal cord:  yes/no
Description  of  lesion  size  and  shape

Number  and  location  of gadolinium-enhancing  lesions

Presence  of  leptomeningeal  uptake  (T2-FLAIR)

Detection  of focal  lesions  with  severe  tissue  damage

(hypointense  on  T1-SE  or  T2-FLAIR)

Brain  atrophy:  absent,  mild,  moderate,  severe

Relevant  incidental  findings

Meeting  radiological  McDonald  criteria

Dissemination  in time:  yes/no
Dissemination  in space:  yes/no

Interpretation  of findings  and  differential  diagnosis

Table  3  Recommended  ranges  for  quantification  of  lesions.

Number  of  lesions

Brain  MRI  Spinal  cord  MRI

0-20  (specify  exact
number)

< 10  (specify  exact  number)

20-50 > 10
50-100  Diffuse  pattern
> 100
Cannot  be

counted/confluent
with  other  lesions

MRI: magnetic resonance imaging.

rologists  and  neuroradiologists,  we  recommend  appointing
‘‘consultant’’  neuroradiologists  based  on  their  experience;
these  neuroradiologists  will  answer any  questions  posed  by
other  specialists.  This  should  be  a rotating  position,  and
the  appointed  neuroradiologists  should  be  readily  available
through  pre-established  communication  protocols.

Implementation  of multidisciplinary  committees
for demyelinating  diseases

As  MS  is a  multidimensional  disease,  patients  require  mul-
tidisciplinary  management.  Coordination  between  all  the

specialists  involved  is  essential  to  ensuring  appropriate
management.26,46,47 The  existence  of  a multidisciplinary
committee  would ensure  that  the diagnosis,  treatment,  and
follow-up  of  these patients  meets  the required  standards.
Table  5  includes  our recommendations  on  the functions,
responsibilities,  and composition  of the  multidisciplinary
team.  Together  with  the  specialists  included  in  the support
team  (Table  5), multidisciplinary  teams  may  include  other
specialists,  according  to  the patient’s  needs.

Implementation  of liaison  sessions  between
neurologists  and neuroradiologists

To  contribute  to  the continuous  improvement  of  the  care
provided  to  patients  with  MS,  a  management  structure
should  be created to  coordinate  the  neurology  and  neuro-
radiology  departments.  However,  this practice  is  not suffi-
ciently  widespread  among  healthcare  centres  treating  these
patients.  Establishing  liaison  sessions  between  neurologists
and  neuroradiologists,  on  the one  hand,  and the  organisation
and  management  team,  on  the other,  may  bring  numerous
improvements,  such  as  sharing  relevant  information,  devel-
oping  shared  protocols,  analysing  results  using  indicators,
monitoring  compliance  with  quality  standards,  and  schedul-
ing  appointments.  Table 6 presents  the  recommendations  for
liaison  sessions  established  by  the  assessment  committee.
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Table  4  Recommended  minimum  times  allocated  for  MRI
studies.

Description  Time

Diagnostic  brain  MRI  40  min
Follow-up  brain  MRI  30  min
Diagnostic  brain  MRI  +  spinal

MRI (partial)
40  min  +  15  min

Follow-up  brain  MRI  +  spinal
MRI (partial)

30  min  +  15  min

Diagnostic  brain  MRI  +  spinal
MRI (complete)

40  min  +  20  min

Follow-up  brain  MRI  +  spinal
MRI (complete)

30  min  +  20  min

These combinations of intervals aim  to optimise scheduling of
MRI studies, as they combine brain and spinal MRI scans in a
single study, preventing them from being performed at different
appointments. The duration of  the appointments scheduled must
take into account the patient’s level of  independence, the time
needed to operate the MRI machine, and the changeover time
between patients. To facilitate comparison of  MRI studies, the
machine and technique used should be the same as in previous
scans performed with the same patient.
MRI: magnetic resonance imaging.

Development  of formal  communication
mechanisms

One  of the most  frequent  organisational  problems  in the
hospital  setting  is  the use  of  informal  channels  of commu-
nication.  The  use  of informal mechanisms  not  only  results
in  additional  time  costs  for  the professionals  involved,  but
also  has  a  detrimental  effect  on  cases  in which  immediate
action  is  needed.

Establishing  formal  channels  of communication  would
result  in  faster,  more  efficient  coordination  between  pro-
fessionals.  Communication  should  be  automated  whenever
possible,  adapting  to  each  centre’s  possibilities.  To stan-
dardise  communication  channels,  such mechanisms  as  alert
systems,  telephone  calls,  and mobile  instant  messaging
applications  may  be implemented.  Communication  should
be  bilateral,  with  the  receiver  sending  confirmation  of
receipt.

Conclusions

The  use  of  MRI  in the  diagnosis  and follow-up  of  patients  with
MS  is  increasingly  widespread  due  to  its  high  sensitivity  for
detecting  pathological  events  associated  with  the  disease.
Due  to  its  key  role  and  the  anticipated  increase  in  its usage
in  the coming  years,  several  aspects  should  be optimised.
More  specifically,  neurologists  and  neuroradiologists  should
combine  their  efforts  to improve  coordination  between
their  departments.  The  assessment  committee,  made up
of  distinguished  experts  from  both  specialties,  agreed  on
a  series  of  recommendations  aimed  at  standardising  the
information  provided  by  each  department  and  improving
communication  between  them.  These  recommendations  are
based  on  the available  scientific  evidence,  international
good  practice  guidelines,  and the experience  of the expert
panel.

The  assessment  committee  recognises  that  the imple-
mentation  of  these  recommendations  largely  depends  on
the  resources,  volume  of clinical  activity,  and size  of
the  hospital,  but  invites  neurologists  and  neuroradiologists
to  incorporate  them  in  their  centres  whenever  possible.
Implementing  these recommendations,  even  partially,  may

Table  5  Recommendations  regarding  the  multidisciplinary  committee.

Composition

Stable  team:  neurologist,  neuroradiologist,  nurse
Support  team:  neurophysiatrist,  speech  therapist,  neurophysiologist,  urologist,  neuro-ophthalmologist,  psychologist,
psychiatrist,  and  pharmacist

Functions  and  responsibilities

Identification  of  complex  cases
Presentation  of  cases
Discussion  about  diagnosis
Discussion  about  therapeutic  management
Risk  minimisation
Discussion  about  patient  involvement  and shared  decisions

Aspects  to  be established  once  the  multidisciplinary  committee  is  created

Areas of  competence,  adapted  to  the  needs  of  each  centre
Composition  and  roles  of committee  members
Coordination  of  meetings  (should  be  managed  by  reference  neurologists  and  neuroradiologists)
Implementation  of  decisions  by  creating  official  clinical  committees
Holding  meetings  at  pre-established  intervals  (at least  monthly).  The  contents  of  the  meeting  will  vary  depending  on  the
clinical workload.  Meetings  may  be  cancelled  if  deemed  unnecessary.
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Table  6  Recommendations  for  liaison  sessions  between  the
neurology  and  neuroradiology  departments.

At  least  2  meetings  per year
Topic  should  be  outlined  beforehand  to  encourage

reflection  prior  to  the session.
Sessions  should  be  formalised  through  drafting  and  signing

of the  minutes  of  the  meeting.
Hospital  management  should  be  informed  of  any  decisions

involving  significant  changes.
Attendees:  neuroradiologists,  neurologists,  and  nurses

specialising  in  neurology.  Radiology  technicians  and
other  specialists  should  also  attend,  depending  on the
contents  of  the  sessions.

significantly  improve  the efficiency  and  functioning  of the
departments  involved  in  the  diagnosis,  treatment,  and
follow-up  of  patients  with  MS.
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