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Abstract
The diagnostic framework and the therapeutic management of patients with adult dystonia can represent a challenge for 
clinical neurologists. The objective of the present paper is to delineate diagnostic and therapeutic recommendations for dys-
tonia provided by a panel of Italian experts afferent to the Italian Society of Neurology, the Italian Academy for the Study 
of Parkinson’s Disease and Movement Disorders, and the Italian Network on Botulinum Toxin. We first discuss the clinical 
approach and the instrumental assessment useful for diagnostic purpose. Then, we analyze the pharmacological, surgical, 
and rehabilitative therapeutic options for adult dystonia. Finally, we propose a hospital-territory network model for adult 
dystonia management.
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Introduction

Dystonia is a movement disorder characterized by prolonged 
and/or intermittent muscle contractions that induce abnor-
mal postures and repetitive movements [1–5]. Dystonia 
prevalence varies greatly in different epidemiological stud-
ies, partly due to methodological differences between stud-
ies. For this reason, it is not clear whether isolated forms of 
dystonia should be considered rare diseases. Of 27 studies 
assessing the prevalence of adult-onset dystonia, 20 pro-
vided a prevalence ranging from 3 to 37 cases per million 
individuals, 5 showed a prevalence ranging from 40 to 70 
cases per million, and 2 population-based studies (performed 
in distant areas such as South Tyrol in Italy and the Faroe 
Islands) reported a high prevalence (7320 cases per million 

individuals over 50 years old in the Italian population and 
8800 cases per million individuals over 40 years old in the 
Faroe Islands population) [6]. Finally, low prevalence esti-
mates were found for early-onset dystonias (3–50 cases per 
million) [7, 8].

General clinical features

Dystonic movements are typically prolonged and patterned 
with a torsional component (a feature that distinguishes dys-
tonic movements from other hyperkinetic movement disor-
ders) and are usually associated with simultaneous contrac-
tion (co-contraction) of agonist and antagonist muscles [4, 
9–11]. Dystonic movements are worsened by fatigue and 
stress, may be present at rest, and increase with voluntary 
movements [12, 13]. When dystonia is induced by a specific 
action only, it is referred to as task-specific dystonia (e.g., 
writer’s cramp) [14].
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In most cases, clinical observation is adequate to iden-
tify both dystonic postures and involuntary movements, the 
cardinal signs of dystonia. Other clinical signs to search 
for when dystonia is suspected include the following: (1) 
tremor: rhythmic movement produced by the activation of 
dystonic muscles, often exacerbated by attempts to maintain 
the primary posture; (2) overflow: diffusion of postures or 
dystonic movements to body regions contiguous to those 
primarily activated by dystonia; (3) antagonistic gestures, 
also called sensory tricks, or maneuvers that relieve dys-
tonia: specific voluntary movements patients learn to use 
in order to temporarily stop or reduce the intensity of dys-
tonia; (4) “mirroring”: a phenomenon that mainly affects 
the upper limbs, characterized by involuntary movements 
or abnormal postures in the contralateral limb with respect 
to that affected by dystonia during the voluntary activation 
of the latter.

Classification

The current classification of dystonia used to guide patient 
therapeutic management is based on two diagnostic axes: 
clinical characteristics and etiology [4].

Axis I: Clinical features

In order to define the clinical characteristics of patients with 
dystonia, five descriptors have been used: age of onset, body 
distribution, temporal pattern, coexistence of other move-
ment disorders, and occurrence of other neurological or 
systemic manifestations.

Age of onset

Age of onset has prognostic relevance since, in childhood 
onset particularly, it may determine a greater chance of iden-
tifying a specific cause and a greater probability of progres-
sion towards a generalized form. In contrast, adult-onset 
dystonias are usually focal or segmental.

Body distribution

In addition to diagnostic and therapeutic implications, 
description of the body distribution allows the spread of 
motor symptoms to be evaluated over time in each patient.

The current classification identifies the following forms: 
(1) focal: one body region is involved (blepharospasm 
(BS), oromandibular dystonia (OMD), cervical dystonia 
(CD), laryngeal dystonia, and upper/lower limb dystonia); 
(2) segmental: two or more contiguous body regions are 
involved (e.g., cranial and upper limb dystonia); (3) multifo-
cal: two or more non-contiguous body regions are involved; 

(4) generalized: the trunk and at least two other sites are 
involved; (5) hemidystonia: more than one body region 
restricted to one body side is involved.

Temporal pattern

This descriptor refers both to progression of the disorder 
over time (disease course) and to phenomenological changes 
related to circadian rhythm, voluntary activity, external trig-
gers, compensatory phenomena, sensory tricks, or psycho-
logical states (variability).

The disease course can be static or progressive, with four 
different patterns of variability: (1) persistent: substantial 
invariability of dystonia throughout the day; (2) action-
specific: dystonia appears during a specific activity or task; 
(3) with diurnal fluctuations: recognizable circadian varia-
tions of severity and phenomenological characteristics; and 
(4) paroxysmal: sudden and self-limiting episodes usually 
induced by triggers.

Coexistence of other movement disorders

Dystonia may be an isolated entity or combined with other 
movement disorders, such as myoclonus and parkinsonism. 
In the combined form, dystonia may not be the main move-
ment disorder.

Coexistence of other neurological or systemic 
manifestations

Additional neurological or systemic pathological manifesta-
tions allow the diagnostic pathway to be directed towards 
specific underlying pathologies.

Axis II: Etiology

The second axis, related to etiology of the dystonic disor-
der, is constantly evolving on the basis of new scientific 
achievements.

To date, two complementary characteristics can be used 
for classification: (1) morphological alterations, identified 
with neuroimaging techniques or inferred from pathology; 
and (2) inheritance patterns, definable through genetic, met-
abolic, or other tests.

Accordingly, the following subgroups can be identified: 
(1) degenerative forms: structural anomalies progressing 
over time; (2) static forms: non-progressive neuronal devel-
opmental abnormalities or acquired forms; and (3) absence 
of degeneration or structural lesions.

Acquired, hereditary, and idiopathic forms can be identi-
fied. Acquired forms include numerous pathological con-
ditions caused by different brain injuries (vascular, toxic, 
metabolic, neoplastic, etc.). Inherited forms have a proven 
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genetic origin with autosomal dominant, autosomal reces-
sive, X-linked, or mitochondrial transmission. No causes 
have been identified for idiopathic forms, which may be 
familial or sporadic.

Diagnosis

Clinical features of focal dystonias

Below we describe the main clinical features of BS, OMD, 
CD, laryngeal dystonia, and upper limb dystonia.

Blepharospasm

According to the diagnostic guidelines validated in 2013 
[15], BS is characterized by involuntary narrowing or com-
plete closure of the eyelid rim due to involuntary spasms. By 
definition, eyelid spasms are characterized by involvement 
of the orbicularis oculi muscle and by contraction of the 
corrugator supercilii muscle with lowering of the medial 
margin of the eyebrow. In BS, eyelid spasms are stereotyped, 
synchronous, symmetrical, and often prolonged. However, 
some patients present only with an increased blink rate [16]. 
The presence of an antagonistic gesture supports the dys-
tonic origin of the disorder.

Differential diagnoses include uni/bilateral ptosis in 
patients with disorders of the neuromuscular junction, such 

as myasthenia gravis or other conditions such as hemifacial 
spasm (including the rare bilateral variant). An uncommon 
clinical variant of BS is apraxia of eyelid opening, which 
is characterized by the inability to open the eyes after vol-
untary or involuntary closure of the eyelid rim. This condi-
tion is plausibly due to excessive contraction of the pretarsal 
component of the orbicularis oculi muscle. Various clinical 
scales are used to assess BS severity, including the Jankovic 
Rating Scale (JRS) (Table 1), and the more recent Blepha-
rospasm Severity Rating Scale (Table 2) [17]. Recently, a 
scale to assess the severity of apraxia of eyelid opening has 
also been introduced [18].

Cervical dystonia

To diagnose CD, positive and negative signs should be eval-
uated [4, 19]. The most important positive signs are repeti-
tive/stereotyped movements of the head and/or neck and/or 
abnormal stereotyped postures, spontaneous or triggered by 
voluntary movement, with deviation of the head with respect 
to a neutral position. Tremor is a frequent associated feature 
[20, 21].

Multiple clinical phenotypes of CD may be differenti-
ated, including torticollis (rotation of the head and neck with 
respect to the trunk), laterocollis (inclination of the head and 
neck on the shoulder), and antero- and retrocollis (anterior 
flexion and posterior extension of the head and neck on the 
trunk, respectively) [4, 22]. The presence of antagonistic 

Table 1  Jankovic Rating Scale
Severity
None
□ 0
Increased blinking present only with external stimuli (e.g., bright light, wind, reading, driving)
□ 1
Mild but spontaneous eyelid fluttering (without actual spasm), definitely noticeable, possibly embarrassing, 

but not functionally disabling
□ 2
Moderate, very noticeable spasm of eyelids, mildly incapacitating
□ 3
Severe, incapacitating spasm of eyelids and possibly other facial muscles
□ 4
Frequency
None
□ 0
Slightly increased frequency of blinking
□ 1
Eyelid fluttering lasting less than 1 s in duration
□ 2
Eyelid spasm lasting more than 1 s, but eyes open more than 50% of waking time
□ 3
Functionally “blind” due to persistent eye closure (blepharospasm) more than 50% of waking time
□ 4
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gestures (touching the chin, forehead, or nape, or supporting 
the head by touching the temples with the hand, etc.) is a 
positive sign supporting the diagnosis of CD [23].

Some clinical elements, called negative signs, suggest a 
non-dystonic nature in a suspected case of CD. Negative 
signs should be considered red flags in the differential diag-
nosis with other clinical conditions mimicking CD. Negative 
signs include (1) involuntary fixed posture, (2) weakness of 
cervical muscles (which can occur in patients with myasthe-
nia gravis or motoneuron disease), and (3) the possibility to 
partially suppress dystonic movements/postures (a typical 
characteristic of tic disorders).

Several scales have been validated to evaluate CD sever-
ity: the Tsui Scale is one of the most widespread and easi-
est to apply (Table 3). Another commonly used scale is 
the Toronto Western Spasmodic Torticollis Rating Scale 
(TWSTRS).

Oromandibular, laryngeal, and upper limb dystonias

OMD, laryngeal (spasmodic dysphonia, SD), and upper limb 
dystonias do not share clinical diagnostic criteria. Therefore, 

the presence of stereotyped and repetitive movements, spon-
taneous or induced by a specific motor task, should be evalu-
ated for diagnostic purposes.

From a clinical point of view, the main characteristics 
of the aforementioned forms of dystonia are (1) OMD with 
mouth opening or closing; (2) adductor or abductor SD; and 
(3) task-specific upper limb dystonia (writer’s cramp, musi-
cian’s dystonia), non-task-specific upper limb dystonia, and 
task-specific dystonic tremor (e.g., primary writing tremor).

In the clinical evaluation of OMD [24], SD [25], and 
upper limb dystonia [26, 27], it is very important to exclude 
non-neurological conditions that can mimic dystonic pos-
tures (pseudodystonias) [19].

No clinical scales have been validated to assess the severity 
of OMD and upper limb dystonia. In SD, the Voice Handicap 
Index is widely used (Table 4). To confirm OMD and SD 
diagnoses, a neurological evaluation should be integrated with 
clinical and instrumental evaluations by other specialists. In 
patients with suspected OMD, a maxillofacial/gnathological 
evaluation should be performed to exclude temporo-mandib-
ular joint disorders such as bruxism or spontaneous dislo-
cation of the mandibular condyles. In patients with SD, the 

Table 2  Blepharospasm Severity Rating Scale

Total score = Intensity + Frequency = (A1 + A2 + A3 + A4) + (B1 + B2)

Intensity rating
  Item A1) Type of eyelid spasm

□ Brief (< 3 s duration) eyelid spasms with complete rim closure = score 1
□ Prolonged (≥ 3 s duration) eyelid spasms with partial rim closure = score 2
□ Prolonged (≥ 3 s duration) eyelid spasms with complete rim closure = score 3

  Item A2) Apraxia of eyelid opening
□ Yes = score 2
□ No = score 0

  Item A3) OO spasms occur during writing
□ Yes = score 1
□ No = score 0

  Item A4) Average duration of prolonged eyelid spasm with complete rim closure recorded while patient at rest, eyes open, for 2 min. 
Calculate the correspondent tertile as follows:

□ I tertile = 3 to 4 s = score 1
□ II tertile = 4.1 to 5 s = score 2
□ III tertile =  > 5 s = score 3
Frequency rating

  Item B1) Count number of blinks + brief eyelid spasm/min (patient at rest, eyes open, for 2 min) and calculate the corresponding tertile 
as follows:

□ I tertile = 1 − 18 blinks + brief spasm / min = score 1
□ II tertile = 19 − 32 blinks + brief spasm / min = score 2
□ III tertile =  > 32 blinks + brief spasm / min = score 3

  Item B2) Count number of prolonged eyelid spasm with complete rim closure/min (patient at rest, eyes open, for 2 min) and calculate 
the corresponding quartile as follows:

□ I tertile = 1–3/min = score 1
□ II tertile = 3.1–7/min = score 2
□ III tertile =  > 7/min = score 3
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diagnostic process includes phoniatric evaluation. To exclude 
other laryngeal pathologies, such as vocal cord paralysis or 
laryngeal lesions, a laryngoscopy is recommended, along with 
the video recording of phonation tests as necessary.

Non‑motor symptoms of adult dystonias

Non-motor symptoms may precede the appearance of motor 
symptoms, and this supports the hypothesis that they are an 
integral manifestation of the disease itself and not a mere 
consequence of motor symptoms. Patients with BS often 
report burning and dry eyes, patients with CD often suf-
fer from neck pain, and patients with SD may present with 
laryngeal irritation. In adults, focal dystonias are often com-
plicated by anxiety and depression and sometimes by obses-
sive–compulsive disorder [28]. Sensory function alterations 
have also been described [29]. Finally, there are some cog-
nitive function alterations (such as visuospatial processing, 
prospective memory), often subclinical, that may compro-
mise the quality of life of patients with dystonia [30].

In conclusion, an overall clinical evaluation that includes 
both motor and non-motor aspects is essential for a better 
definition of the health status of patients with dystonia. 
However, a clinical scale with these characteristics is only 
available for CD [31].

Instrumental assessment

Clinical neurophysiology

Neurophysiological tests may play a role in the diagnosis of 
primary dystonia.

Surface electromyography (EMG) provides useful infor-
mation about prolonged muscle activity with co-contrac-
tion of agonist and antagonist muscles or tremor activity 
[32]. EMG can also be useful in choosing the muscles to 
be treated with botulinum toxin inoculation (in order to 
have a better definition of the dystonic pattern, quantifica-
tion of the degree of muscle activation, and a differential 
diagnosis between coactivation of antagonistic muscles and 
compensatory muscle activation) [33, 34]. Somatosensory 
evoked potentials and electroencephalography might be use-
ful in case of dystonia associated with myoclonus in order 
to identify possible cortical generator of the hyperkinesia 
[35]. Other neurophysiological tests can be used to identify 
increased excitability in specific regions of the central nerv-
ous system (e.g., the blink reflex recovery cycle in patients 
with BS) [16].

Neuroimaging

Brain magnetic resonance imaging (MRI) is the main neu-
roradiological investigation used in clinical practice. In idi-
opathic forms and in most isolated genetic forms, brain MRI 
is normal, while in secondary forms it can help detect spe-
cific pathological abnormalities. MRI can also help identify 
forms of dystonia secondary to focal lesions (e.g., due to 
vascular accidents) in the basal ganglia, the most commonly 
involved brain region [36], or in other structures of the cen-
tral nervous system, such as the cerebellum [37] or the white 
matter. Standard MRI protocol should use sequences able 
to identify focal or extensive signal alterations, diffuse or 
selective atrophies, and abnormal deposition of heavy metals 
and calcium. Most experts agree that brain MRI is always 

Table 3  Modified Tsui Scale for cervical dystonia

Total score = [(A) × (B)] + (C) + (D)

Amplitude of sustained movements Duration of sustained 
movements

Shoulder elevation Tremor

Rotation 0 = absent 1 = intermittent 0 = absent Severity 1 = mild
1 =  < 15 degree 2 = constant 1 = mild and intermittent 2 = severe
2 = 15–30 degree 2 = mild and constant, or 

severe and intermittent
Duration 1 = constant

3 =  > 30 degree 3 = severe and constant 2 = continuous
Tilt 0 = absent

1 =  < 15 degree
2 = 15–30 degree
3 =  > 30 degree

Ant/Retro 0 = absent
1 =  < 15 degree
2 = 15–30 degree
3 =  > 30 degree

A = Rotation + Tilt + Ant/Retro B = 1 − 2 C = 0 − 3 D = Severity (1 − 2) × Duration (1 − 2)
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recommended in patients with early-onset dystonia and in 
patients with other associated neurological signs. The diag-
nostic approach in adult-onset dystonia is more heterogene-
ous, especially in patients with focal or segmental dystonia. 
Some authors suggest that brain MRI should be performed 
only in the presence of hemidystonia at clinical onset or in 
patients with generalized dystonia [38], while other authors 
believe that it should be considered in every case to iden-
tify secondary forms, regardless of the affected body site. 
Brain MRI is especially important in the pediatric popu-
lation given the higher incidence of metabolic pathologies 
and disorders associated with heavy metal accumulation that 
may present with isolated dystonia [39].

Laboratory tests

Routine blood tests should be performed at the time of 
diagnosis. In addition to routine tests, the study of copper 
metabolism (serum copper and ceruloplasmin levels, 24-h 
urinary copper excretion) can be performed in pediatric and 
young patients to exclude Wilson’s disease. In patients with 
dystonia-plus (dystonia combined with other neurological 
signs or symptoms) or in the presence of peculiar MRI find-
ings, other tests may be required, including complete blood 
count in search of acanthocytes (neuroacanthocytosis), alpha 
fetoprotein plasma levels (ataxia with oculomotor apraxia 
and ataxia-telangiectasia), evaluation of antiphospholipid 

Table 4  Voice Handicap Index 30

Never Almost never Sometimes Almost 
always

Always

Part I-F (functional)
  F1 My voice makes it difficult for people to hear me 0 1 2 3 4
  F2 People have difficulty understanding me in a noisy room 0 1 2 3 4
  F3 My family has difficulty hearing me when I call them throughout the house 0 1 2 3 4
  F4 I use the phone less often than I would like to 0 1 2 3 4
  F5 I tend to avoid groups of people because of my voice 0 1 2 3 4
  F6 I speak with friends, neighbors, or relatives less often because of my voice 0 1 2 3 4
  F7 People ask me to repeat myself when speaking face-to-face 0 1 2 3 4
  F8 My voice difficulties restrict personal and social life 0 1 2 3 4
  F9 I feel left out of conversations because of my voice 0 1 2 3 4
  F10 My voice problem causes me to lose income 0 1 2 3 4

Part II-P (physical)
  P1 I run out of air when I talk 0 1 2 3 4
  P2 The sound of my voice varies throughout the day 0 1 2 3 4
  P3 People ask, “What’s wrong with your voice?” 0 1 2 3 4
  P4 My voice sounds creaky and dry 0 1 2 3 4
  P5 I feel as though I have to strain to produce voice 0 1 2 3 4
  P6 The clarity of my voice is unpredictable 0 1 2 3 4
  P7 I try to change my voice to sound different 0 1 2 3 4
  P8 I use a great deal of effort to speak 0 1 2 3 4
  P9 My voice is worse in the evening 0 1 2 3 4
  P10 My voice “gives out” on me in the middle of speaking 0 1 2 3 4

Part III-E (emotional)
  E1 I am tense when talking to others because of my voice 0 1 2 3 4
  E2 People seem irritated with my voice 0 1 2 3 4
  E3 I find other people don’t understand my voice problem 0 1 2 3 4
  E4 My voice problem upsets me 0 1 2 3 4
  E5 I am less outgoing because of my voice problem 0 1 2 3 4
  E6 My voice makes me feel handicapped 0 1 2 3 4
  E7 I feel annoyed when people ask me to repeat 0 1 2 3 4
  E8 I feel embarrassed when people ask me to repeat 0 1 2 3 4
  E9 My voice makes me feel incompetent 0 1 2 3 4
  E10 I am ashamed of my voice problem 0 1 2 3 4

6934 Neurological Sciences (2022) 43:6929–6945



1 3

antibodies, assessment of calcemia, phosphatemia, and para-
thyroid hormone (basal ganglia calcifications), and evalua-
tion of creatine phosphokinase, blood lactate, and pyruvate 
dosage (mitochondrial diseases) [9].

Genetic tests

Genetic analysis should be performed when clinical data is 
suggestive of a hereditary form. Despite the growing role 
of molecular diagnosis, in clinical practice only patients 
with specific clinical and anamnestic characteristics should 
be referred for genetic testing. Mutations of genes associ-
ated with genetic dystonias (Table 5) may be searched with 
the next-generation sequencing (NGS) techniques [40, 41]. 
NGS should be reserved for subjects with a well-founded 
suspicion of a genetic form, especially in presence of neu-
rological conditions in which dystonia is associated to other 
hyperkinetic or hypokinetic movement disorders or is part 
of a more complex clinical spectrum. NGS is able to analyze 
many genes associated with dystonias. NGS is superior to 
single-gene sequencing (Sanger sequencing), and its costs 
are now reduced due to a wider availability of the technolo-
gies necessary to carry out these investigations.

In general, the following are recommended: (1) to search 
for the common delGAG mutations in the DYT-TOR1a 
(DYT1) gene in early-onset isolated dystonia (before the 
age of 30 years) with initial involvement of the lower limbs, 
and in patients with clinical onset after 30 years but with a 
family history of early-onset autosomal dominant dystonia; 
(2) to search for mutations in the DYT-THAP1 (DYT6) gene 
in patients with cranio-cervical dystonia, with or without 
generalization, with early onset and/or a family history of 
autosomal dominant dystonia; (3) to search for mutations 
in the DYT-SGCE (DYT11) gene in patients who, before the 
age of 18 years, show myoclonus involving the upper half 
of the body (head, neck, trunk, upper limbs), especially if 
it is transmitted in an autosomal dominant way and trig-
gered by the action. If direct sequencing of the DYT-SGCE 
gene is negative, exclusion of exonic/multi-exonic/genomic 
mutations should be carried out using the multiplex liga-
tion-dependent probe amplification (MLPA) technique; (4) 
to search for mutations in the DYT-PRRT2 and DYT-PNKD 
(MR-1) genes in patients with kinesigenic and non-kinesi-
genic paroxysmal dystonia, respectively; (5) to search for 
mutations in the DYT-SLC2A1 (GLUT1) gene in patients 
with exercise-induced paroxysmal dystonia, particularly if 
associated with a reduction in the cerebrospinal fluid/serum 
glucose ratio, epileptic seizures with pediatric onset, intel-
lectual disability, and/or hemolytic anemia; (6) to evaluate 
the effect of dopaminergic therapy in all patients with early-
onset dystonia, especially in the lower limbs and with cir-
cadian worsening, in order to direct genetic investigations 

towards dopa-responsive forms (DYT-GCH-1 gene and 
others); (7) to search for mutations in the KMT2B gene in 
patients with early-onset severe generalized dystonia who 
are DYT1 negative and present with additional features, 
such as short stature, mild intellectual disability, or mild 
facial dysmorphic traits; (8) not to perform genetic tests on 
asymptomatic subjects (adults or children) in families with 
genetically ascertained dystonia; (9) not to perform genetic 
tests for common forms of focal dystonia in the absence of 
clear or strongly suspected inheritance.

Genetic counseling

Before referring a patient with dystonia for genetic testing, a 
consultation with a medical geneticist or a neurologist expert 
in movement disorder genetics is recommended in order to 
explain the purpose of the genetic test, any limitations of the 
methods used, and any prognostic or therapeutic implica-
tions in case of positive results.

All genetic investigations require informed consent indi-
cating the analysis to be performed, which should be clearly 
explained by the neurologist or geneticist. The same person 
who referred the patient for the analysis should preferably 
explain the content of the report. Genetic counseling must 
be available to explain the genetic report and the prognos-
tic and therapeutic implications in each specific case. This 
is particularly relevant in terms of response to some medi-
cal (e.g., dopa-responsive dystonia) or surgical therapies 
(patients with DYT-TOR1a dystonia have an excellent and 
long-lasting response to deep brain stimulation) [42]. If a 
mutation in a gene associated with dystonia is identified, 
it is important to explain both the risk of transmitting the 
disease and the risk of first-degree relatives being carriers 
of the same mutation and developing the disease. Genetic 
tests are never indicated in under-18 subjects without clinical 
evidence of dystonia, even if they are children/relatives of 
patients with genetically proven dystonia.

In the event of difficult-to-interpret results (variants of 
uncertain significance), it is particularly important to extend 
the genetic analysis to other family members in order to 
identify the possible pathogenicity of the identified genetic 
variant.

Dystonia therapy

The therapeutic strategy for dystonia must be individual-
ized and specific to each patient, particularly with regard to 
age (pediatric, juvenile, adult), topographical distribution 
of dystonic symptoms (focal, segmental, or generalized), 
and potential risks and adverse effects of treatment (focal 
or systemic) (Table 6).
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Table 5  Common forms of hereditary dystonic syndromes grouped according to axis I criteria

Gene/Protein Proposed name Inheritance Phenomenology

  Isolated hereditary dystonic syndromes
  DYT1 (TOR1A/torsin A) DYT-TOR1A AD Generalized dystonia with early onset. Typically 

starts in the limbs and spreads to the neck and 
face. Alternative phenotypes are described

  DYT4 (TUBB4/tubulin beta 4) DYT-TUBB4A AD Rare form of dystonia with onset with spasmodic 
dysphonia, cranio-cervical involvement, and 
possible secondary generalization

  DYT6 (THAP1/THAP domain with apopto-
sis-associated protein 1)

DYT-THAP1 AD Onset in adolescence, generalized or segmental 
involvement with predominantly cranio-cervical 
and laryngeal involvement

  DYT24 (ANO3/anoctamin 3) DYT-ANO3 AD Adult-onset cranio-cervical dystonia with laryn-
geal involvement and tremor in the upper limbs

  DYT25 (GNAL/guanine nucleotide-binding 
protein subunit alpha L)

DYT-GNAL AD Adult-onset cranio-cervical dystonia with typical 
involvement of the larynx, trunk and limbs

Combined hereditary dystonic syndromes
  DYT5a (GCH1/GTP cyclohydrolase 1) DYT/PARK-CGH1 AD Childhood or juvenile onset, responsive to l-dopa, 

with parkinsonism and diurnal fluctuations
  DYT5b DYT/PARK TH AR Milder form of dopa-responsive dystonia with 

childhood/juvenile onset
  DYT3 (TAF1/TATA box-binding protein-

associated factor 1
DYT/PARK TAF1 XD Segmental or generalized dystonia with severe 

oromandibular involvement and parkinsonism 
unresponsive to l-dopa. Endemic in Panay (Phil-
ippines), where it is known as lubag

  DYT12 (ATP1A3/ATPase  Na+/K+ transport-
ing subunit alpha 3)

DYT/PARK ATP1A3 AD Polymorphic phenotypes: rapid onset dystonia-
parkinsonism, alternating hemiplegia of 
childhood and CAPOS syndrome (cerebellar 
ataxia—areflexia—optic atrophy—sensorineural 
deafness)

  PARK2 (Parkin/E3 ubiquitin ligase) PARK-Parkin AR Parkinsonian syndrome with juvenile onset with 
prolonged response to dopaminergic therapy and 
dystonia prevalent in the lower limbs

  DYT11 (SGCE/epsilon-sarcoglycan) DYT-SGCE AD Myoclonic dystonia with prevalent involvement of 
the neck and upper limbs

  N/D (NKX2.1/homeobox protein Nkx-2.1 CHOR-NKX2-1 AD Onset with chorea that may progress to myoclonic 
dystonia during the disease course

  N/D (ADCY/adenylate cyclase 5) CHOR-DYT-ADCY5 AD Variable phenotypes: paroxysmal or persistent 
chorea with childhood onset; dystonia

  DYT10 (PRRT2/proline-rich transmembrane 
protein 2)

PxMD-PRRT2 AD Paroxysmal dystonia and choreoathetosis

  DYT8 (MR1/myofibrillogenesis regulator 1) PxMD-PNKD AD Paroxysmal non-kinesigenic dystonia, chorea, 
athetosis or ballism precipitated by specific 
factors (alcohol, caffeine, stress, hunger, fatigue, 
tobacco)

  DYT18 (SLC2A1/glucose transporter protein 
type 1)

PxMD-SLC2A1 AD Chorea and dystonia induced by exercise

Hereditary dystonic syndromes associated with additional neurological disorders
  SCA3 (ATXN3/ataxin-3) SCA_ATXN3 AD Ataxic syndrome that can present with parkinson-

ism, dystonia, chorea, and spasticity. Neuropathy 
or lower motor neuron involvement

  SCA17 (TBP/TATA box-binding protein) SCA-TBP AD Ataxic syndrome that can present with chorea and 
dystonia; can be associated with dementia and 
psychosis

  N/D (TIMM8A/mitochondrial import inner 
membrane translocase subunit Tim8 A)

DYT-TIMM8A XD Mohr-Tranebjaerg syndrome: dystonia associated 
with other clinical features such as sensorineural 
deafness, visual and/or cognitive impairment, 
behavioral disorders, pyramidal signs
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Current treatments for dystonia include oral medications, 
botulinum toxin, non-invasive neuromodulation, invasive 
neuromodulation, and rehabilitation [9]. Dystonia treat-
ment should improve abnormal movements and pathologi-
cal postures and relieve pain. Moreover, treatment should 
prevent comorbidities such as contractures and orthopedic 
complications. An effective therapeutic approach can also 
improve the mood disorders and anxiety often associated 
with dystonic symptoms.

Oral drug therapy

A specific therapy, based on pathogenetic mechanisms, 
exists only for a small and heterogeneous group of rare 
neurological disorders in which dystonia is part of a mul-
tisystemic syndrome or can be isolated [9, 43]: (1) Dopa-
responsive dystonia is a genetically heterogeneous group of 
dystonias caused by various defects in dopamine biosynthe-
sis presenting as progressive dystonia in children and young 
adults. Levodopa combined with a peripheral decarboxy-
lase inhibitor is an effective treatment. Starting dosage is 
a half tablet of levodopa-carbidopa 100 mg/25 mg twice a 
day, which can be increased to 20 mg/kg/day of levodopa 
divided into three doses. In children, the recommended dos-
age is 1–3 mg/kg/day divided into three doses. Side effects 
may include nausea, vomiting, orthostatic hypotension, and 
psychosis. (2) Wilson’s disease is an inherited autosomal 
recessive disease caused by mutations in the ATP7B gene 
resulting in a variety of movement disorders that frequently 
includes dystonia. Treatment includes specific drugs such 
as copper chelators and/or zinc therapy to reduce copper 
intestinal absorption.

Dystonia as a clinical manifestation of autoimmune move-
ment disorders is treatable with drugs specific to the different 
pathologies. Antibacterial therapy is important in the treat-
ment of dystonic postures in Sydenham’s chorea, while immu-
nomodulating agents are indicated for this group of dystonias.

Symptomatic oral drugs represent the most common 
therapy in dystonia and may improve symptoms in some 
patients with generalized or segmental dystonia. Oral drugs 
include the following:

Anticholinergic drugs These are considered the most effec-
tive oral drugs in the treatment of dystonia. The effective-
ness of anticholinergic drugs is related to their effects on the 
hyperactivity of striatal cholinergic interneurons. Trihexy-
phenidyl is the anticholinergic drug with the most scientific 
evidence of effectiveness. It is indicated in generalized and 
segmental dystonias in both pediatric and adult patients. 
Dosages range from 1 mg twice a day to 80 mg per day 
divided into three doses, though dosage should be increased 
very slowly. Side effects are common for high dosages and 
include cognitive disorders, sedation, dry mouth, constipa-
tion, blurred vision, and urinary retention.

Baclofen Oral baclofen, a  GABAB receptor agonist, 
increases GABAergic sensorimotor inhibition in the basal 
ganglia. The daily dose ranges between 25 and 120 mg. Side 
effects include nausea, sleepiness, dizziness, generalized 
fatigue, and an excessive reduction in muscle tone. Baclofen 
can be administered intrathecally by spinal infusion pumps 
in axial and lower limb dystonia.

Benzodiazepines The effectiveness of these drugs is due 
to their binding to  GABAA receptors, which increases 
inhibitory signals. Benzodiazepines are considered sec-
ond- or third-choice agents in the treatment of dystonia. 
Clonazepam and diazepam are the most used benzodiaz-
epines due to their long pharmacological half-life, and they 
are indicated in acquired hemidystonia. The daily dosage 
of clonazepam is up to 3.5 mg, and frequent side effects 
include sleepiness, dizziness, ataxia, fatigue, depression, 
and behavioral disorders. Clonazepam can also be used in 
myoclonus-dystonia.

Table 5  (continued)

Gene/Protein Proposed name Inheritance Phenomenology

  N/D (DCAF17/nuclear transmembrane 
protein)

NBIA/DYT-DCAF17 AR Woodhouse-Sakati syndrome: dystonia associated 
with other clinical features, such as dysarthria, 
deafness, epilepsy, cognitive impairment, 
hypogonadism, alopecia, diabetes mellitus, 
dysthyroidism

  NBA1 or PKAN (NBIA/DYT PANK2/panto-
thenate kinase 2)

NBIA/DYT-PANK2 AR Dystonia with childhood or adolescent onset, 
associated with dysarthria, rigidity, pyramidal 
signs, and cognitive impairment

  NBIA2, PARK14, or PLAN (PLA2G6/A2 
phospholipase)

NBIA/DYT/PARK-PLA2G6 AR Dystonia often associated with chorea, parkinson-
ism, dementia, pyramidal signs, and psychiatric 
disorders

AD, autosomal dominant; AR, autosomal recessive; XD, X-linked dominant
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Dopaminergic drugs Dopaminergic neurotransmission 
enhancement by coactivation of D1 and D2 receptors is a 
useful therapeutic strategy in generalized dystonia. Levo-
dopa and other dopaminergic agonists are used for sympto-
matic therapy of acquired dystonia, myoclonus-dystonia, and 
dystonia-parkinsonism. The starting dosage is a half tablet 
of levodopa-carbidopa 100 mg/25 mg twice a day and can 
be increased to 20 mg/kg/day of levodopa divided into three 
doses.

Antidopaminergic drugs Tetrabenazine, a vesicular mono-
amine transporter-2 (VMAT2) inhibitor, is indicated in late-
onset dystonia. Tetrabenazine can be started with a dosage 
of 25 mg 1–3 times a day. The daily dose can be further 
increased by 25 mg every 3 or 4 days up to a maximum daily 
dose of 200 mg.

Antiepileptic drugs Low doses of carbamazepine (200–
400 mg/day) are indicated for the treatment of dystonic 

Table 6  Practical recommendations for therapeutic intervention for dystonia

BoNT, botulinum toxin; DBS, deep brain stimulation; GPi, globus pallidus internus; SPRInT, Sensorimotor Perceptive Rehabilitation Integrated; 
STN, subthalamic nucleus

First choice Additional approaches

Blepharospasm BoNT class II evidence
Oromandibular dystonia BoNT class II evidence DBS (Gpi or STN)
Cervical dystonia BoNT type A class I evidence DBS Gpi

Sensory motor re-training
Multisensory feedback (SPRInT)

Laryngeal dystonia BoNT class II evidence Speech therapy
Upper limb dystonia (focal hand or musician’s 

hand dystonia)
BoNT class II evidence Rehabilitation training

Sensorimotor re-training
Lower limb dystonia BoNT class III evidence
Generalized dystonia DBS:

• Gpi
• STN and thalamus
Other surgical procedures

Oral (anticholinergic, baclofen, 
benzodiazepines, levodopa, 
tetrabenazine)

Genetic generalized dystonia
DYT-TOR1A
KMT2B

DBS:
• Gpi,
• STN and thalamus

Segmental dystonia BoNT type A Oral (anticholinergic, baclofen, 
benzodiazepines, levodopa, 
tetrabenazine)

DBS:
• Gpi,
• STN and thalamus

Thalamotomy and pallidotomy

Combined dystonia
• Dystonia + Parkinsonism 

Oral (levodopa + carbidopa, dopaminergic agonists, 
anticholinergic)

• Myoclonus-dystonia Zonisamide
Clonazepam
Other drugs

• Dystonia with spasticity Baclofen (oral, intrathecal and intraventricular)
BoNT

Late-onset dystonia (antipsychotic drugs) Tetrabenazine
DBS Gpi (variable results)

Paroxysmal disorders
• Paroxysmal kinesigenic dyskinesia

Low dose carbamazepine
Ketogenic diet

• Paroxysmal exercise-induced dystonia Levodopa
Dopaminergic or anticholinergics

Dopa-responsive dystonia Levodopa
Dopaminergic antagonists
Anticholinergics
5 Hydroxy-tryptophan

Wilson’s disease Oral (copper chelanting agents and zinc)
Liver transplant
DBS
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spasms in paroxysmal kinesigenic dystonia. Zonisamide may 
be useful in the treatment of myoclonus-dystonia.

Botulinum toxin therapy

Botulinum neurotoxin (BoNT) is an excellent therapeutic 
tool in dystonia [44–47]. BoNT injection is a highly targeted 
therapy that reduces the risk of adverse systemic effects, 
which are common with oral drug therapies. Local injection 
of BoNT into overactive muscles reduces excessive muscle 
activation and, in some cases, also pain and disability. BoNT 
acts through mechanisms operating at peripheral and central 
levels [44].

BoNT treatment is the first-choice therapy for most focal 
and segmental dystonias. BoNT type A and B are the two 
serotypes used in the treatment of focal adult dystonias. 
The corresponding commercial products of botulinum 
toxin A are onabotulinumtoxinA (Botox, Allergan), abobo-
tulinumtoxinA (Dysport, Ipsen), and incobotulinumtoxinA 
(Xeomin, Merz). The BoNT type B commercial product is 
rimabotulinumtoxinB (NeuroBloc, Eisai). Biological activ-
ity, measured in units, differs among the different products. 
Therefore, it is important to be aware of the properties of the 
various formulations and that toxin units are not interchange-
able among the different commercial products (Table 7).

BoNT should be used as the first therapeutic option for 
cervical dystonia (class I evidence). It is recommended for 
BS, OMD, focal upper limb dystonia, and laryngeal dys-
tonia (class II evidence) and can be considered for focal 
lower limb dystonia (class III evidence). BoNT should not 
be used in patients with neuromuscular transmission disor-
ders or in the presence of signs of infection at the injection 
site. BoNT treatment should be adapted to the characteris-
tics of each patient. Therefore, the choice of BoNT prod-
uct, dosage, muscles treated, and modalities and intervals 
of BoNT administration varies according to the individual 
patient’s needs and can be modified over time. Ultrasound 
and/or EMG guidance is important to obtain satisfactory 
results. The effects appear within a week, and last for about 
12 weeks.

Cervical dystonia About 80% of patients report a good or 
very good therapeutic effect. The use of EMG to guide 

BoNT injection and to select muscles to treat results in a 
greater degree of clinical improvement. Adverse events 
include weakness and reduced neck stability (9%), dry 
mouth (19%), and dysphagia (14%).

Blepharospasm The choice of dosage and muscles to treat 
based only on clinical examination of muscle activity is an 
adequate approach. The selection of the orbital or eyelid por-
tions of the orbicularis oculi muscle to be injected depends 
on clinical presentation. Pretarsal injection of BoNT has 
been shown to offer additional benefit to patients with poor 
response to previous treatments. Adverse effects can occur in 
3–25% of injections and can include bruises, lagophthalmos, 
ptosis, entropion, and diplopia.

Oromandibular dystonia BoNT therapy is considered the 
first-line treatment for OMD. Approximately 2/3 of patients 
receiving BoNT experience moderate or good clinical 
improvement. The greatest benefit is obtained in the form 
with jaw closure. The most frequent adverse effects are dys-
phagia and dysarthria.

Laryngeal dystonia This type of dystonia can present as 
adductor or abductor SD. BoNT injection in adductor SD 
has a mean benefit duration of 15 weeks and produces a 
mean benefit of 90%. Side effects include a wheezing voice 
in 25% of patients and transient coughing while drinking flu-
ids in 10% of patients. Patients with abductor SD report an 
improvement in 70% of cases. The average duration of bene-
fits is approximately 10 weeks. Side effects include transient 
dysphagia (6%) and wheezing during physical exertion (2%).

Upper limb dystonia  Upper limb dystonia can be divided 
into task-specific forms (e.g., writer’s cramp or musician’s 
hand dystonia) and non-task-specific forms. BoNT injection 
is the treatment of choice for upper limb dystonia. However, 
the reported response rate to BoNT injection is about 50%. 
The most common adverse effect is muscle weakness in the 
first weeks, followed by a period of clinical benefit. The use 
of anatomical landmarks alone is not adequate in treating the 
muscles involved in upper limb dystonia, and an auxiliary 
technique such as EMG, ultrasound, or muscle stimulation 
should be used to guide injections.

Table 7  Botulinum toxin type A 
and B formulations

a As the first formulation approved, onabotulinum has a power unit equal to 1

Onabotulinum
BoNT type A

Abobotulinum
BoNT type A

Incobotulinum
BoNT type A

Rimabotulinum
BoNT type B

Commercial name Botox Dysport Xeomin NeuroBloc
Available dosages (units) 100 500 100 1000, 2500, 5000
Storage Refrigerated Refrigerated Room temperature Refrigerated
Equivalent  dosea 1 2.5–3 1 40
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Lower limb dystonia The efficacy of BoNT in isolated lower 
limb dystonia and isolated exercise-associated lower limb 
dystonia has a class III level of scientific evidence. However, 
BoNT injections in the lower limb muscles may improve 
step length and gait speed as well as pain and mobility 
parameters.

For further details about BoNT dosages and infiltration 
techniques to use in different dystonias, please refer to the 
publications reported in the references.

Surgical treatment

Deep brain stimulation is effective for the treatment of mod-
erate and severe generalized, segmental, and cervical dysto-
nias [48]. The globus pallidus is the most studied target and 
it remains the first treatment choice. Deep brain stimulation 
of the globus pallidus internus may result in a significant 
reduction in dystonia with functional improvement and a 
positive impact on quality of life [49]. Long-term efficacy 
was confirmed at 3 and 5 years of follow-up. Some clinical 
and demographic factors predict a better outcome after this 
intervention, including short disease duration, young age at 
the time of surgery, and isolated forms of dystonia (i.e., not 
associated with other neurological signs, such as spasticity) 
[50, 51]. In addition to idiopathic dystonias, some acquired 
dystonias may respond to deep brain stimulation, e.g., late-
onset dystonia caused by antipsychotic drugs. In dystonia 
associated with infantile cerebral palsy, results are variable. 
Finally, deep brain stimulation is effective in some genetic 
dystonias, particularly generalized dystonia associated with 
DYT-TOR1A mutations and KMT2B-related dystonia [52, 
53]. The presence of fixed postures with skeletal altera-
tions or tendon retractions should be considered a negative 
prognostic factor for clinical outcome. In patients treated 
with deep brain stimulation, the phasic dystonic compo-
nent improves in the first few weeks after starting stimula-
tion, while tonic postures can improve even after months of 
chronic stimulation [54].

Although rare, dystonia can evolve towards a status 
dystonicus [55] in which generalized dystonia is acutely 
associated with hyperthermia, respiratory failure, rhabdo-
myolysis, myoglobinuria, and renal failure. This condition 
requires immediate hospitalization in an intensive care unit 
for mechanical ventilation, sedation with intravenous mida-
zolam, intrathecal baclofen administration, and the evalua-
tion of neurosurgery with deep brain stimulation [56, 57].

The most frequent side effects of deep brain stimulation 
are related to the device (infection, short circuit, displace-
ment). In contrast, stimulus-related side effects are often 
mild and may be treated by changing the stimulation param-
eters. Surgical therapy with deep brain stimulation involves 
a very limited number of patients and is available in only a 

few centers in Italy. Deep brain stimulation implant requires 
periodic adjustments of the stimulation parameters. How-
ever, since most neurologists do not have the specific skills 
necessary to adjust stimulation parameters, treatment may 
be limited to specialized centers.

Other “ablative” neurosurgical interventions can be per-
formed in patients in whom the placement of intracerebral 
electrodes is contraindicated. Pallidotomy and thalamotomy 
with radiofrequencies or gamma knife are the most com-
mon surgical alternatives to deep brain stimulation. For 
safety reasons, these interventions are typically unilateral 
(i.e., applied to the globus pallidus or to specific nuclei 
of the thalamus contralateral to the side most affected by 
dystonia) [58]. In recent years, a new method, magnetic 
resonance–guided focused ultrasound (MRgFUS), has been 
developed, which allows millimeter lesions to be performed 
in deep brain targets using focused ultrasound. MRgFUS 
has been approved for the treatment of essential tremor and 
Parkinson’s disease with prevalent tremor, allowing a thala-
motomy to be performed under magnetic resonance guid-
ance without opening the skull. Its use in treating dystonia 
has also been studied [59].

Rehabilitation in adult dystonias

Growing evidence suggests that dystonia is a sensorimotor 
disorder [60, 61]. This supports the idea that rehabilitation 
strategies aimed at modulating sensorimotor integration can 
improve motor symptoms in patients with dystonia [62]. In 
complex cases, a multidisciplinary approach is required, 
including physical therapy, speech therapy, occupational 
therapy, and behavioral and psychological techniques [63].

Current evidence indicates that rehabilitation may be 
effective in reducing dystonic movements (especially as an 
adjunct treatment to BoNT) [64] and in restoring correct 
postures and voluntary motor control. Rehabilitation has 
demonstrated to be useful in increasing pain control and 
preventing secondary osteoarticular complications. In a 
survey conducted by the American Dystonia Society, 74% 
of patients with CD and 62% of patients with upper limb 
dystonia referred for physiotherapy treatment reported an 
improvement in symptoms. Some controlled studies have 
shown that physiotherapy can increase the effectiveness of 
BoNT, with a possible reduction in the dosage needed and 
treatment frequency. Some specific rehabilitative approaches 
for different forms of focal dystonia have been published 
[65–71], though a consensus in this field is still lacking.

Outpatient rehabilitation treatment should be provided 
with a personalized approach (preferably within the patient’s 
community). The frequency and intensity of the treatment 
should be based on the severity of the individual case. Some 
patients need rehabilitative treatment for months or years, 
while a few weeks may be adequate for others.
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The rehabilitation approach, indicated especially for CD 
and upper limb dystonia, should include a series of specific 
interventions aimed at sensorimotor re-training. Daily home 
self-performed exercises [60] can favor the consolidation of 
sensorimotor strategies learned during sessions guided by 
expert physiotherapists, who can also help identify com-
pensatory sensory tricks to manage the disorder in daily life.

In patients with laryngeal dystonia, speech therapy may 
be useful. In task-specific dystonias, such as writer’s cramp 
and other types of occupational focal dystonias (e.g., musi-
cian’s dystonia, typist’s cramp), rehabilitation is an impor-
tant part of the treatment. In this context, various physio-
therapy programs have been developed based on the concept 
of relearning normal movements and aimed at improving 
independence and precision of finger and wrist movements 
and training antagonist muscles [72]. Mirror therapy and 
motor imagery have been demonstrated to be a useful option 
[73]. For OMD, there are also strategies to promote sensory 
tricks in order to reduce dystonic spasms, such as chewing 
gum and biting toothpick sticks. Touching the periocular 
region can improve BS.

Many patients also need neuropsychological rehabilita-
tion to improve visuospatial functions that are often altered, 
for example, in patients with CD. In patients with anxiety, 
significant mood deflection, social isolation, and reduced 
self-esteem and in those who lack compensatory strategies, 
it would be useful to include the acquisition of relaxation 
and stress management techniques or behavioral psycho-
therapy interventions in the interdisciplinary rehabilitation 
program [74].

Other neurorehabilitative techniques are based on possi-
ble modifications that EMG feedback [75–78] or multisen-
sory feedback [79, 80] can induce on central nervous system 
structures. Integrated treatment with BoNT and sensorimo-
tor rehabilitation based on relearning exercises guided with 
multisensory feedback (SPRInT) was more effective than 
BoNT alone in improving difficulties in activities of daily 
living in a cohort of patients with CD longitudinally evalu-
ated over 6 months [81]. SPRInT program feedback exercises 
aim to promote the reconstruction of motor and visuospatial 
mental images in order to increase body axis perception and 
improve motor control and spatial interaction.

Telerehabilitation can be a possible tool for remotely 
treating CD patients [82].

Proposal of a hospital‑territory network 
model for adult dystonia management

To limit the critical issues currently present in the manage-
ment of adult dystonias (diagnostic uncertainties, avail-
ability of adequate therapies, lack of multidisciplinary 
and multi-professional management, and lack of adequate 

rehabilitation structures and centers able to provide and 
manage therapies in advanced stages) and to standardize 
the level of assistance in the regional/national territory, a 
network model is proposed.

Each node of the network is represented by a public 
or private hospital with at least one neurologist expert in 
movement disorders and able to provide BoNT treatment. 
Neurologists expert in movement disorders interface with a 
multi-professional team (neurophysiologist (neurophysiol-
ogy laboratory), neuroradiologist (computed tomography/
MRI), neuropsychologist (neurocognitive test), psychiatrist, 
and specialists in the rehabilitation field) for a multidiscipli-
nary evaluation (diagnosis and follow-up) of patients with 
adult dystonia. These professional figures may also be pre-
sent in different structures, including territorial ones, as long 
as they are functionally connected. This network should be 
coordinated by a neurologist with expertise in movement 
disorders. Within this network, pathways for appropriate 
diagnostic investigations, treatment of motor and non-motor 
symptoms, and access to rehabilitation should be imple-
mented. These pathways should be organized in existing or 
specifically developed informatic networks.

The entry point of the dystonia assistance network is 
through the general practitioner (GP) and/or territorial neu-
rologist (outpatient or hospital specialist). When the pres-
ence of adult dystonia is suspected, the GP or territorial 
neurologist should refer the patient to the nearest hospital 
or territorial node of the network.

The network should provide a sufficient number of nodes 
based on the population density and geography of the ter-
ritory. To better define the number of nodes and their loca-
tions, a survey on the current distribution of patients and 
resources should be carried out.

The network must include a limited number of structures 
offering advanced services for select patients. In particular, 
it would be useful to have a facility for genetic testing and a 
regional center for stereotaxic surgery.

The implementation of the network requires training 
neurologists and other health professionals in the diag-
nosis, follow-up, and therapy of adult dystonias. Network 
activities are coordinated by a central hub that, with the 
help of all the nodes in the network, develops and updates 
regional protocols for the diagnosis and treatment of dys-
tonia and defines and manages a standardized electronic 
clinical file. Finally, the central hub implements network 
monitoring of the following indicators every 6–12 months: 
(1) number of newly diagnosed cases; (2) total number 
of cases; (3) number and type of clinical and instrumen-
tal multi-professional evaluations; (4) number of clinical 
follow-ups.

The network collaborates with patient associations in 
planning strategies, training personnel, and disseminating 
information campaigns.
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The actors in this pathway have scientific, clinical, and 
organizational responsibility for all projects aimed at the 
functioning of the network, in close collaboration with 
health management.

This document represents a recommendation that can be 
further developed at the national, regional, or local level in 
all of its parts according to specific needs and objectives.
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