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countries surveyed. Genetic testing for rare dystonia mutations is not readily
available in a significant number of countries and neurophysiological studies
are difficult to perform due to a lack of experts in this field of movement dis-
orders. Tetrabenazine is only readily available for treatment of dystonia in
half of the surveyed countries. Deep brain stimulation is available in three-
quarters of the countries, but other surgical procedures are only available in
one-quarter of countries.

Conclusions: Internationally, collaboration in training, advanced diagnosis,
treatment and research of DS and, locally, in each country the creation of
multidisciplinary teams for the management of dystonia patients could provide
the basis for improving all aspects of dystonia management across Europe.
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Introduction

Dystonia is a movement disorder characterized by
sustained or intermittent muscle contractions causing
abnormal, often repetitive, movements, postures or
both. Dystonic movements are typically patterned,
twisting and may be tremulous. Dystonia is often
initiated or worsened by voluntary action and associ-
ated with overflow muscle activation [1]. Although
an underdiagnosed condition, with an estimated
prevalence rate in Europe of 15.2/100 000 for pri-
mary dystonia and 11.7/100 000 for focal forms, dys-
tonia syndromes (DS) represent the third most
common disorder found in tertiary movement disor-
der (MD) centers, which has led to a growing inter-
est in this area [2]. However, not only are scientific
initiatives fragmented across Europe, they are ham-
pered by insufficient breadth and the lack of homo-
geneity in clinical care. The European network for
the study of DS, sponsored by the European Coop-
eration in Science and Technology (COST) under
the designation of COST Action BM1101, is a Euro-
pean initiative designed to overcome this gap, pro-
viding a bridge between countries with the aim of
improving knowledge, standard of care, training of
health professionals, and increasing public awareness
about DS. In the present study, proposed by COST
Dystonia Action, our aim was to document the
management of DS in the different European coun-
tries that are part of this network, via an explorative
survey.

&
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Methodology

Study objectives

The main goal of this study was to document manag-
ing strategies, facilities and expertise available in the
different countries that form the European network
for the study of DS in order to identify which mea-
sures should be implemented to improve the manage-
ment of DS.

Study participants

Twenty-four countries are part of the European net-
work for the study of DS (COST Action BM1101)
and participated in this study. These include 20 out of
the 28 countries which are part of the European
Union (EU) (Germany, UK, Bulgaria, Croatia,
France, Hungary, Italy, Latvia, Netherlands, Poland,
Slovakia, Slovenia, Spain, Sweden, Denmark, Ireland,
Portugal, Greece, Romania and Belgium) plus Israel,
Republic of Macedonia, Norway and Serbia. The
eight EU countries not participating in this action
were Austria, Cyprus, Czech Republic, Estonia, Fin-
land, Lithuania, Luxembourg and Malta (Fig. 1) [3].
The management committee of this network is made
up of two representatives from each country. These
individuals were invited to the network not only
because of their expertise in DS but also for the
prominent role they play in the local management of
dystonia. For this study, the survey was submitted to
one of the two COST management committee repre-
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Figure 1 Europe map. Surveyed coun-
tries are marked with an asterisk; Israel
is inserted at the bottom right of the
figure. Adapted from the website
Europa.eu.
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sentatives for each country. The respondents were
instructed to fill in the questionnaire by themselves.

Survey

A questionnaire was developed and sent, by email, to
the participants, including instructions on how to fill
in the form, using an email address exclusively created
for this purpose (Data S1). The questionnaire was
composed of 13 questions divided into three parts:
part I, participant’s characterization (i.e. name, quali-
fications, email address, country, main area of interest
in dystonia); part II, country characterization (i.e.
availability of training in MDs and specifically train-
ing in DS for physicians, nurses and therapists, acces-
sibility of patients with dystonia to dystonia experts
and tertiary centers, availability of ancillary tests and
treatment options); part III, an open question on
urgent measures to be implemented in their countries
to better manage patients with dystonia. In part II, to
rate the availability/accessibility to experts, ancillary
tests and treatment options a three-item scale was
used: easily accessible; satisfactory/accessible with
some difficulty; difficult/not available (Data S1).

Statistical analysis

A descriptive analysis was performed with IBM SPSS
Statistics for Windows, Version 19.0. (IBM Corp.,
Armonk, NY, USA).

Results

All countries replied (n = 24).

Respondents’ characterization

All respondents have expertise in neurology and the
German physician has neurosurgical training. The
clinical characteristics of DS are one of the major
interests of all respondents.

Clinical care

Expertise and patients’ accessibility. All countries
except the Republic of Macedonia have MD experts
who are also experts in dystonia, according to the
judgment of the responders (Table 1). Regarding
patients’ accessibility to dystonia experts, 12 countries
considered it satisfactory, six difficult (Bulgaria,
Republic of Macedonia, Latvia, Poland, Serbia,
Greece) and six easy (Germany, Netherlands, Norway,
Slovenia, Ireland, Belgium). The main reason given
hindering accessibility was the small number of
experts in dystonia, who are present mainly in univer-

sity centers. Dystonia tertiary centers exist in 21 coun-
tries, but only in seven are the patients evaluated in
these centers at least once during the course of disease
(Table 1).
Training. All the countries have teaching courses and
symposia for residents and general neurologists (GNs)
to facilitate training in MDs. Ten countries have pro-
grams for internship in MD centers for neurology res-
idents, and 12 have teaching courses for general
practitioners (GPs). Specific training in DS with teach-
ing courses or symposia for residents and GNs occurs
in 21 countries and for GPs in six (Table 1). Specific
training in MDs is available for nurses, physiothera-
pists and speech therapists in 10, 12 and seven coun-
tries respectively. In six countries a specific training in
dystonia exists for nurses, in 11 for physiotherapists
and in four for speech therapists (Table 1).
Ancillary tests. Genetic testing (i.e. DYT1 and DYTO6)
of patients with dystonia is easily accessible in 12
countries, accessible with difficulty in nine and not
available in three (Republic of Macedonia, Bulgaria,
Romania). The main difficulties highlighted relate to
the unavailability of tests for less frequent mutations
(i.e. other than DYT1 and DYT6) and economic rea-
sons. Electrophysiological testing (i.e. polymyography,
transcranial magnetic stimulation, coherence tests) is
easily accessible in 11 countries, accessible with diffi-
culty in 11 and not available in two (Croatia and
Israel). The main reported difficulty related to the
absence of expertise in MDs by neurophysiologists.
Treatment availability. Almost all respondents consid-
ered that the most commonly used oral medications
(including anticholinergics, antiepileptics, benzodi-
azepine, levodopa and neuroleptic drugs such as
clozapine) are easily accessible in their countries, with
the exception of tetrabenazine (essentially only used in
tardive dystonia) which is easily accessible in only 12
countries, accessible with some difficulty in eight and
not available in four (Table 2) [4]. The reported rea-
sons for the difficulty of access to drugs are patients
having to support the high costs of tetrabenazine with
subsequent difficulty for reimbursement by healthcare
systems and availability only for selected indications
(i.e. Huntington’s disease). In addition, botulinum
toxin is easily available in 18 countries and available
with some difficulty in the remaining six (Table 2).
With regard to surgical procedures, deep brain stim-
ulation (DBS) is easily accessible in 13 countries, diffi-
cult in five and not available in six (Bulgaria,
Republic of Macedonia, Latvia, Serbia, Ireland and
Romania). Conversely, stereotactic lesion procedures
are not available in 13 countries, accessible with
difficulty in four and easily accessible in only six
(Belgium, Hungary, Israel, Netherlands, Sweden, UK)

© 2016 EAN



775

(
L

MANAGEMENT OF DYSTONIA IN EUROPE

‘0U ‘— ($9K ‘+ (S1SIS0[0INAU [BIOUAT ‘SND ‘s1ouonnoeld [BIdUd3 ‘sdn
‘WopSury] pAU ‘M ‘BIYRAOIS IS PIUAAOIS ‘IS {UIPIMS ‘HS ‘BIQIAS ‘SY ‘BIURWOY ‘OY ‘[e3n11od ‘Ld ‘puejod “1d ‘AeMION ‘ON :SpPueloyloN “IN ‘eIuop
-00RIA JO onqnday “IN ‘BIAIRT ‘AT ATeI] ‘1] {[QRIS] “II ‘pur[RI] ‘I ‘AIeSuny ‘NH eneol) “YH ourl Y ‘uredg ‘S 000210 “TH rewud( M ‘Aurwion ‘g ‘eueding ‘Og wnidpg ‘4g

+ + +

o+ b+ o+

e T S S S

e T S S S S

o+ o+ o+

+

+ + +

+ + + +

++ 4+ + + +

+
+

+ o+ +

o+ o+ o+ o+

I+ +

+

I+ + +

+ o+ o+ o+

+

I+ + o+

o+ o+ o+

+ o+

+

o+ o+ o+

[
+ + |

|
+

I+ +

|
+

+
+

+ + 4+ + [

+

S e

+ o+ o+ o+

+

+

oo+ o+ o+

oo+ o+ o+

+ o+ +

+ + + + + + + + + I+ + + +

+

I+ + +

o+ o+ o+ o+t

+ o+ o+ o+

+

- +
+

+ o+ +
[

+ o+ o+ o+
[
[
[

|
|
+
|
|

+ + +
+ + +

+ + + +
+ |

+ + +

| I+
o+ + b+ b+
+ 1+ o+
I+

+
+
|
I
+ 4+ 4+ + + + + + o+

o+ o+ o+

uoneosse syuaned [puoneN
S[BLD JeSIUID
sysiderayyorsAyd 10y Sururen) oyoadg
sysiderayy yoaads 1oy Sururern) oyadg
sasinu 10j Sururer) oyoadg
SdD) 10J $aSIN0O FUIYOL ],
SNID)/SIUPISI 10J SISIN0D FUIYIL],
SI0Jud AIenia],
syradxg
dnoi3 SunyIomdoN

BIUOISA(
S[BLD [eSIUID
sysiderayyorsAyd 10y Sururen) oyoadg
sysideroyy yooads 10y Sururern) oyadg
sasanu 10j Sururery oyroadg
SdD 10J $aSIN0O FUIYOL ],
SND)/SIUPISI 10] SISIN0D FUIYIL],
A3ojoinau ur sjuapIsal 10j saFelg
syzadxg
K391009

SIOPIOSIP JUAWAAOA

AN

AS

EN

SY

oY

Ld

d

ON

IN

AN AT

LI

I

d1

NH

dH

Rl

T4 A dd D 44

Anunod 1od eruojsAp pue

SIOPIOSIP JUAWAAOW UT asn1dXg T dqe],

© 2016 EAN



776

Table 2 Dystonia treatment availability by country

SK UK

ST

SE

RO RS

PT

NO PL

LV MK NL

I IT

DK EL ES FR HR HU IE

BG DE

BE

A. VALADAS ET AL.

+/—

Anticholinergic drugs
Antiepileptic drugs
Benzodiazepines

Levodopa

+/—

Antidopaminergic drugs

(i.e. risperidone, clozapine etc.)
Dopaminergic blockers

(i.e. tetrabenazine)

Botulinum toxin

Myectomy

4/

- +— +—

+—

+—

4

7
J

+—  +/—

4

+—

+/—

+—

+/—

+/—

+—

= = = = -

Nkn
Nkn

+/—

4/

+/—

4

+/—

+/—

4

Selective peripheral denervation

(Bertrand’s surgery)

4/

+—

+—

+

Deep brain stimulation

+/—

+/—

Nkn
+/—

+/— +/—

+
+

Stereotactic lesions (pallidotomy)

+/—

+/—

+/—

4

+—

4= 4

+/—

+/—

4

+/—

Physical therapy and rehabilitation

BE, Belgium; BG, Bulgaria; DE, Germany; DK, Denmark; EL, Greece; ES, Spain; FR, France; HR, Croatia; HU, Hungary; IE, Ireland; IL, Israel; IT, Italy; LV, Latvia; MK, Republic of Mace-

donia; NL, Netherlands; NO, Norway; PL, Poland; PT, Portugal, RO, Romania; RS, Serbia; SE, Sweden; SI, Slovenia; SK, Slovakia; UK, United Kingdom.

+, easily accessible; +/—, accessible with some difficulty; —, not available; Nkn, not known.

and myectomy and selective peripheral denervation
are even less available being only easily accessible in
two and one countries respectively (Table 2). In only
half of the countries surveyed was physical therapy
and rehabilitation easily accessible (Table 2).
Research. Clinical trials in MDs, including studies
sponsored by the pharmaceutical industry, are run in
all but two countries (Republic of Macedonia and Ire-
land) and in 19 countries clinical trials for dystonia
are running (Table 1). In 21 countries at least one
type of research into dystonia is carried out: nine
basic research, 21 clinical, 16 genetics, 13 neurophysi-
ology, 12 imaging and four brain bank. In Bulgaria,
Latvia and Republic of Macedonia no dystonia
research is performed, whilst in Denmark, France,
Italy and the Netherlands all kinds of research studies
are undertaken.

Scientific societies and patients’ associations. A local
MD society exists in all but five countries (Israel,
Serbia, Latvia, Republic of Macedonia, Romania); a
dystonia networking group (e.g. lists of experts in dys-
tonia and botulinum toxin centers) exists in 13 coun-
tries and 16 have a dystonia patients’ association
(Table 1).

Priorities regarding management of DS

Overall, the main concerns of respondents were in
relation to physicians’ education, genetic testing and
treatment options. For physicians’ education, the pri-
orities were related to improving GNs’ and GPs’
knowledge by promoting training courses in dystonia.
In relation to genetic testing, priorities related to reim-
bursement and increased availability and, in treat-
ment, the priority was to increase research for more
effective treatments, including specific physical rehabil-
itation programs for dystonia. Other points related to
improving accessibility of botulinum toxin and DBS
for patients with DS.

Discussion

To our knowledge, this is the first study exploring the
management of DS across Europe. Information was
collected from clinicians with expertise in the field of
dystonia, representing a large proportion, including
some of the most populous, of the EU countries.
Management of patients with dystonia is a challenge.
As reported in previous studies, patients’ health-
related quality of life goes far beyond symptomatic
treatment [5,6], and, due to the lack of diagnostic tests
and the significant variability in the ability of physi-
cians to diagnose dystonia, the guidelines issued by
the European Federation of Neurological Societies

© 2016 EAN



recommends an expert evaluation for the diagnosis of
DS [7,8]. However, our results bring to light that,
although dystonia expertise exists in almost all Euro-
pean countries surveyed, only about a third of coun-
tries consider the access to dystonia experts easy. As a
consequence, a relatively large number of dystonic
patients are potentially precluded from an appropriate
diagnosis. The small number of experts per country,
who are mainly located in tertiary or university hospi-
tals and are therefore not always readily accessible for
all patients, is blamed for this problem. In most Euro-
pean healthcare systems, GPs and GNs are an impor-
tant source of referral of patients to experts. Thus, the
education and training of these physicians in dystonia
is of the utmost importance. Data from our study
showed that, although teaching courses on MDs exist
for GNs, specific dystonia training is less available,
and this is particularly true for GPs. This tendency
seems not to be related to economic resources or clas-
sification in specific healthcare indices. For example,
in the Euro Health Consumer Index 2014 [9], an index
supported by patients’ opinions of the general health-
care system, the most well classified countries are the
Netherlands, Switzerland, Norway, Finland, Den-
mark, Belgium, Iceland, Luxembourg and Germany,
and, according to another health system score by the
World Health Organization (WHO) [10], France,
Italy, Spain are in the top three, but despite this the
training of physicians is a common problem in all
countries surveyed. Another issue highlighted by
WHO is the benefit of trained nurses in the manage-
ment of patients with chronic diseases, and more than
half of the surveyed countries did not have trained
nurses to deal with dystonia patients. The Euro Health
Consumer Index 2014 [9] also highlights the impor-
tance of active participation of patients and patients’
associations in the discussion of the management of
the diseases but according to our data only about
two-thirds of the surveyed countries have an orga-
nized dystonia patients’ association. Although the
diagnosis of dystonia is mainly clinical, neurophysio-
logical evaluations are sometimes useful [8]. Our study
has shown that neurophysiological evaluations are dif-
ficult to access mainly due to lack of expertise in MDs
by neurophysiologists. Alongside financial issues, half
the countries also reported difficulties in genetic diag-
nosis of DS mainly related to infrequent mutations,
supporting the case for a centralized European labora-
tory for the study of more rare disorders. Overall, oral
treatments are easily available in most countries, with
the exception of tetrabenazine which is available with
difficulty or not available in about half of the respon-
dents’ countries. Taking into account the indices of
health mentioned above it seems that both top and
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bottom countries have similar difficulties in the avail-
ability of this type of treatment suggesting that eco-
nomic factors are not the only reason for the lack of
availability of tetrabenazine in dystonia [9,10]. Per-
haps the low interest of pharmaceutical companies in
rarer disorders may partly explain this difficulty. Botu-
linum neurotoxin is easily available in about three-
quarters of countries surveyed. Those who indicated
reduced availability related this to financial issues,
mainly reimbursement of patients [9,10]. Regarding
more invasive surgical treatments, the availability of
DBS for dystonia is variable. In accordance with the
2000 WHO health system classification and Euro
Health Consumer Index 2014 it seems that DBS is
most readily available in the most well classified coun-
tries. However, in almost all countries, selective
peripheral denervation, myectomy and stereotactic
lesion, although less expensive than DBS, are not
available. This may reflect concerns with the efficacy
and safety of these procedures compared to DBS, as
reported by some treatment guidelines like National
Institute for Health and Care Excellence [11], but may
also reflect the lack of expertise in such highly special-
ized procedures. Dystonia specific physical and speech
therapy is available in only half of countries, which
may reflect national differences in education plans,
e.g. in Denmark it is not possible for physiotherapists
to specialize in MDs. Research in dystonia is running
fully only in four countries, where almost all areas of
investigation are performed. Nevertheless, in the
majority of surveyed countries there is at least one
area of investigation performed, mainly clinical and
genetics studies. This fragmentation of data from dif-
ferent countries can probably explain the small
amount of collaborative studies across European
countries. Interestingly, respondents’ opinions regard-
ing urgent measures for the management of dystonia
in their countries were in line with the main difficulties
reported by most countries: training, genetic testing
and availability of treatment options. Although a
large proportion of countries of the EU were included
in this study, it is limited because not all European
countries were represented and this might bias the
estimate of needs. In addition, the results were based
on a single subject response per country; however, all
respondents are well-known physicians involved in the
treatment of dystonia and likely to be well informed
on the national situation concerning dystonia manage-
ment.

Based on our findings the following priorities are
identified for the improvement of DS management
across Europe:

1 Training: enhance the training of physicians and allied
health professionals (i.e. nurses, physiotherapists,
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speech therapists, occupational therapists) in dysto-
nia, by reinforcing the number of teaching courses
and training schools at all levels in each country.
Implement exchange programs for (young) physi-
cians and allied health professionals to share exper-
tise of specialized centers. Stimulate the training of
neurologists and neurosurgeons in advanced treat-
ment options (surgery, botulinum toxin). Expand
the concept of specialized dystonia nurses, with per-
sonalized training actions.

2 Improve the accessibility of patients to dystonia
experts by creating national and European clinical
networks for clinicians, patients and researchers.
Improve care in all countries by the implementation
and/or promotion of easily accessible national spe-
cialized centers with a reasonable number of
experts. Create a group of European dystonia cen-
ters specialized in rarer disorders where patients
from all parts of Europe could be evaluated. Imple-
ment telemedicine and virtual collegial consultations
between the treating physicians and European
experts.

3 Implement international collaboration in research
projects to enhance the quality and results of the
research data, e.g. by making use of European dys-
tonia network platforms [12].

4 Improve the availability of genetic testing in each
country for more frequent disorders/mutations.
Introduce implementation, certification and mainte-
nance of quality standards for new and existing lab-
oratories.

5 Optimize the treatment resources of the different
countries. Create mechanisms to expedite the reim-
bursement of treatment with botulinum toxin in
each country. Facilitate cross-border referral sys-
tems so that small countries can refer patients to
adjacent countries where DBS expertise already
exists. Quality controls, reporting of results, includ-
ing the number of surgeries performed and adverse
events, should be encouraged amongst centers.
These priorities should be brought forward to

national and international medical and patients asso-
ciations in all European countries in order to raise
awareness and encourage action by MD clinicians and
researchers and by public health authorities in each
country.

It can be concluded that, internationally, collabora-
tion in training, advanced diagnosis, treatment and
research of DS and, locally, in each country the cre-
ation of multidisciplinary teams for the management
of dystonia patients could represent the basis for
improving all aspects of dystonia management across
Europe.
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