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Learning Objectives 

● Describe	what	is	dystonia	
		

● Describe	how	the	many	different	types	of	
dystonia	are	grouped	and	classified	
		

● Summarize	basic	treatment	strategies	for	the	
dystonias	



abnormal	

“Dys	-	Tonia”	

muscle	tone	

Oppenheim’s Historical Concept 
The basic defect is a problem with muscle tone 



Modern Concept for Dystonia 

Phenomenology and Classification of Dystonia: A Consensus Update
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ABSTRACT: This report describes the consen-
sus outcome of an international panel consisting of
investigators with years of experience in this field that
reviewed the definition and classification of dystonia.
Agreement was obtained based on a consensus devel-
opment methodology during 3 in-person meetings and
manuscript review by mail. Dystonia is defined as a
movement disorder characterized by sustained or inter-
mittent muscle contractions causing abnormal, often re-
petitive, movements, postures, or both. Dystonic
movements are typically patterned and twisting, and
may be tremulous. Dystonia is often initiated or wors-
ened by voluntary action and associated with overflow
muscle activation. Dystonia is classified along 2 axes:

clinical characteristics, including age at onset, body dis-
tribution, temporal pattern and associated features
(additional movement disorders or neurological fea-
tures); and etiology, which includes nervous system pa-
thology and inheritance. The clinical characteristics fall
into several specific dystonia syndromes that help to
guide diagnosis and treatment. We provide here a new
general definition of dystonia and propose a new classi-
fication. We encourage clinicians and researchers to
use these innovative definition and classification and
test them in the clinical setting on a variety of patients
with dystonia. VC 2013 Movement Disorder Society
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Since its first descriptions in the late 19th century
there has been continuous debate about the nosologic
classification and etiology of dystonia syndromes.1

The first account of dystonia dates back to 1911,
when Oppenheim2 reported 4 young patients. He
coined the term “dystonia musculorum deformans” to
indicate that “muscle tone was hypotonic at one occa-
sion and in tonic muscle spasm at another, usually,
but not exclusively, elicited upon voluntary move-
ments.” In a concurrent publication, Flatau and Ster-
ling3 objected to the term dystonia considering torsion
spasms rather than the varying muscle tone as the
clinical hallmark of the disease; they suggested the
alternative name “progressive torsion spasm.”
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Dystonia	is	a	movement	disorder	characterized	by	sustained	or	intermiTent	muscle	
contrac=ons	causing	abnormal,	oUen	repe==ve	movements,	postures,	or	both.	

Dystonic	movements	are	typically	paTerned,	twis=ng,	and	may	be	tremulous.		

Dystonia	is	oUen	ini=ated	or	worsened	by	voluntary	ac=on	and	associated	with	
overflow	muscle	ac=va=on.			



Dystonia:  Key Clinical Features 

● Characteris.cs	of	muscle	contrac.ons	
	slow	and	sustained	
	rapid	and	intermiTent	
	paTerned	

	
● Other	helpful	features	
	overflow	to	nearby	muscles		
	triggered	or	worsened	by	voluntary	ac=on	
	geste	antagoniste	(sensory	trick)	



Distinguishing Dystonia 
from related movement disorders 

Clinical	feature	 Dystonia	 Chorea	 Athetosis	
Sustained	muscle	contrac.ons	 oCen	 no	 no	

Movements	worse	with	ac.on	 yes	 no	 no	

Movements	are	paEerned	 yes	 no	 no	

Movement	speed	 slow	or	fast	 medium	to	fast	 slow	to	medium	

Movements	appear	flowing	 no	 yes	 yes	

Overflow	to	extraneous	muscles	 yes	 some.mes	 no	

Geste	antagoniste	 oCen	 no	 no	



Distinguishing Dystonia 
from related hyper-tonias 

Clinical	feature	 Dystonia	 Spas5city	 Rigidity	
Muscle	tone	increases	with	
voluntary	ac.on	

yes	 no	 no	

Muscle	tone	decreases	at	rest	 yes	 no	 no	

Rate-dependent	increase	in	
muscle	tone	with	passive	
movement	

no	 yes	 no	

Muscle	tone	is	greater	in	
extensors	than	flexors	

no	 yes	 no	

Other	helpful	features	 geste	antagoniste	 cor.cospinal	signs	 cogwheeling	



Classification of the Dystonias 

● Axis	I:		Clinical	features	
	body	distribu=on:		focal,	segmental,	mul=focal,	generalized	
	age	at	onset:		infancy,	childhood,	adolescence,	adult	
	temporal	aspects:		progression	and/or	variability	over	=me	
	associated	features:		isolated	(pure),	combined	

	
● Axis	II:		E.ology	
	inheritance:		inherited,	acquired,	idiopathic	
	neuropathology:		sta=c	lesion,	degenera=ve,	none	
		



isolated dystonia combined dystonia 

movement signs 
•   parkinsonism 
•   myoclonus 
•   ataxia 
•   etc… 

systemic signs 
•   hematologic 
•   endocrine 
•   solid organ 
•   etc… 

neurologic signs 
•   dementia 
•   neuropathy 
•   epilepsy 
•   etc… 

Using the Classification System 
for Clinical Diagnosis 

Is it dystonia? 
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ABSTRACT: The clinical evaluation of a patient
with dystonia is a stepwise process, beginning with
classification of the phenomenology of the movement
disorder(s), then formulation of the dystonia syndrome,
which, in turn, leads to a targeted etiological differential
diagnosis. In recent years, there have been significant
advances in our understanding of the etiological basis
of dystonia, aided especially by discoveries in imaging
and genetics. In this review, we provide an update on
the assessment of a patient with dystonia, including the
phenomenology of dystonia and highlighting how to

integrate clinical, imaging, blood, and neurophysiologi-
cal investigations in order to formulate a dystonia syn-
drome. Evolving or emerging dystonia syndromes are
reviewed, and potential etiologies of these as well as
established dystonia syndromes listed to guide diag-
nostic testing. VC 2013 Movement Disorder Society

Key Words: diagnosis; phenomenology; etiology;
differential diagnosis; secondary dystonia

The clinical evaluation of a patient with dystonia is
a stepwise process, beginning with classification of the
phenomenology of the movement disorder(s), then for-
mulation of the dystonia syndrome, which, in turn,
leads to a targeted etiological differential diagnosis
(Table 1).1–6 In recent years, there have been signifi-
cant advances in our understanding of the etiological
basis of dystonia, aided especially by discoveries in
imaging and genetics. Careful clinical evaluation of
patients with distinct radiological or genetic character-
istics, in turn, has led to new ways of thinking about

the growing list of disorders in which dystonia may be
isolated or combined with other clinical features.
As the number of dystonia syndromes and recog-

nized etiologies has grown, the diagnostic approach
has become increasingly challenging. A “shotgun”
approach that involves testing for all potential disor-
ders is not suitable for 3 reasons. First, the number
of tests to consider is long, and it is rarely possible to
test for everything. Second, some of the diagnostic
tests are very expensive (such as genetic tests), mak-
ing it important to select those that are most rele-
vant. Third, some of the tests are invasive and
uncomfortable (such as skin or bone marrow biopsy)
and should be avoided unless necessary. Currently,
there are no widely accepted guidelines for choosing
which tests to conduct and in what order. Conse-
quently, diagnostic habits vary widely, even among
movement disorders specialists. Diagnostic testing
can be guided by a strategy that involves a syndromic
approach.7,8 Briefly, the syndromic approach involves
classifying patients according to accompanying clini-
cal features and tailoring the diagnostic studies to
that syndrome. Our aim is to outline this strategy to
assist the clinician when evaluating a patient with
dystonia (Table 1).
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Using the Classification System 
for Etiological Diagnosis 

~200 different dystonic disorders 
18 tables according to associated features 



Treatment of the Dystonias 

● All	dystonias	are	“treatable”	
	counseling	
	physical	and	occupa=onal	therapy	
	oral	medica=ons	
	botulinum	toxins	

	
● Some	dystonias	have	special	treatments	
	mechanism-specific	treatments	
	empirically	discovered	useful	treatments	
		



Dystonia Treatment:  Oral Medications 

Treatment	class	 Examples	
An.cholinergics	 benztropine,	biperiden,	ethopropazine,	ophenadrine,	

procyclidine,	trihexyphenidyl	
Dopaminergics	 levodopa,	deutetrabenazine,	tetrabenazine,	

valbenazine	
GABAergics	 alprazolam,	baclofen,	chlordiazepoxide,	clonazepam,	

diazepam	
Muscle	relaxers	 carisoprodol,	chlorzoxazone,	cyclobenzaprine,	

metaxolone,	methocarbamol,	orphenadrine	
Miscellaneous	 carbamazepine,	cannabidiol,	cyproheptadine,	

gabapen.n,	lithium,	mexile.ne,	nabilone,	riluzole,	
.zanidine,	zolpidem	



Dystonia Treatment:  Botulinum toxins 



Dystonia Treatment:  Botulinum toxins 

Characteris5c	 Abo	
botulinum	
toxinA	

Inco	
botulinum	
toxinA	

Ona	
botulinum	
toxinA	

Rima	
botulinum	
toxinB	

Prepara.on	supplied	 freeze	dried	 powder	 vacuum	dried	 liquid	

Dose	sizes	 300,	500	 50,	100	 100,	200	 2500,	5000,	
10000	

Storage	 refrigerate	 room	temp	 refrigerate	 refrigerate	

Approximate	dose	
equivalents	

2.5	-	3.0	 1.0	 1.0	 40	



Dystonia Treatment:  Surgery 

deep electrode 

implanted power pack 



Dystonia Treatment:  Surgery 

●  Design 
 multi-center  
 DBS of GPi 
 stimulation vs sham (3 months) 
 additional un-blinded phase 

 

●  Patient Population 
 N = 40 
 generalized or segmental 
 20 men, 20 women 
 average age: 39 ± 13 yrs 
  



Dystonia Treatment:  Surgery 

pallidal neurostimulation in dystonia

n engl j med 355;19 www.nejm.org november 9, 2006 1983

Randomized Study Period
Three months after randomization, severity scores 
were significantly lower in the neurostimulation 
group than in the sham-stimulation group (P<0.001) 
(Fig. 2A). The movement score improved by a mean 
of 15.8±14.1 points (a 39.3% reduction in symp-
toms) in the neurostimulation group, as compared 
with 1.6±4.0 points (a 4.9% reduction) in the sham-
stimulation group (Table 2). In the neurostimula-
tion group, 15 patients fulfilled our criterion of 
a positive response to treatment (>25% reduction 
in the movement score), as compared with only 
3 patients in the sham-stimulation group.

Likewise, disability scores improved signifi-
cantly in the neurostimulation group, by a mean 
of 3.9±2.9 points (a 37.5% reduction in disabil-
ity), as compared with a mean of 0.8±1.2 points 
(8.3%) in the sham-stimulation group (Table 2). 
Neurostimulation was significantly superior on 
all symptom subscores of the Burke–Fahn–Mars-
den Dystonia Rating Scale and most of the disabil-
ity items. Quality of life, as assessed on the basis 
of the score for the physical component of the 
SF-36, improved in the neurostimulation group 
by 10.1±7.4 points (a 29.8% improvement), which 
differed significantly from the change in the pla-
cebo group (3.8±8.4 points, an 11.4% improve-

ment). The effects on primary and secondary out-
comes are summarized in Table 2.

Open-Label Study Extension
Among the patients who had been randomly as-
signed to the sham-stimulation group during the 
first 3 months, the movement score on the Burke–
Fahn–Marsden Dystonia Rating Scale improved 
by an average of 12.0±10.0 points (36.8%) after 
6 months of continuous neurostimulation (Fig. 
2B). Among patients originally assigned to receive 
neurostimulation, the movement score further im-
proved, with a decline from 24.5±22.8 at 3 months 
to 19.8±15.1 at 6 months, but this additional im-
provement was not significant (P = 0.24).

A comparison of the outcome measures at base-
line and after 6 months of neurostimulation was 
used to assess the magnitude of the treatment ef-
fect in the entire study group (Table 3). All move-
ment symptoms (except for speech and swallow-
ing), all disability scores, the scores on the physical 
and mental components of the SF-36, and the 
global clinical assessments showed pronounced 
and significant improvements among patients in 
the neurostimulation group. The severity of dys-
tonia as reflected by the movement score decreased 
by more than 75% in 5 patients, more than 50% 

C
ha

ng
e 

in
 M

ov
em

en
t S

co
re

0

10

−10

−20

−40

−50

−30

−60
Stimulation No Stimulation

20

M
ov

em
en

t S
co

re

50

0

90

80

70

60

40

30

20

10

A B
P<0.001 No stimulation

Baseline to 3 Months Neurostimulation

Months after Randomization

0 3 6 9

M
ov

em
en

t S
co

re

50

0

90

80

70

60

40

30

20

10

C Sham Stimulation

Months after Randomization

0 3 6 9

Figure 2. Changes in Movement Scores from Baseline to 3 Months and the Effects of 6 Months of Neurostimulation, as Compared 
with Sham Stimulation.  

As shown in Panel A, patients receiving effective high-frequency neurostimulation of the internal globus pallidus for 3 months had a sig-
nificantly greater improvement in dystonic symptoms, as assessed by blinded ratings with the use of the Burke–Fahn–Marsden Dystonia 
Rating Scale, than did patients receiving sham stimulation. Each symbol denotes the change in scores from baseline to 3 months. The 
box plots represent the median and interquartile range. I bars show the range for each group. The changes in movement symptoms 
throughout the trial are shown for patients who were initially assigned either to the neurostimulation group (Panel B) or the sham-
stimulation group (Panel C).

Copyright © 2006 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at EMORY UNIVERSITY on February 15, 2010 . 



Algorithm for Diagnosis & Treatment 

BTX 

neurosurgery 

examination 

age 

diagnostic testing 

BTX 
adjunctive oral 

medications 

medications: 
1st levodopa 

mechanism-specific 
treatments 

late onset early onset 

focal 

generalized 

all others special populations 



Dystonias with Special Treatments 
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◆  30 inherited movement disorders; half with dystonia 
Target reduction therapy 
Vitamin/cofactor therapy 

Avoid triggers 
Dietary modifications 

Specific drugs 



For More Information On Dystonia 
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The Dystonias
By H. A. Jinnah, MD, PhD

ABSTRACT
PURPOSE OF REVIEW: This article provides a summary of the state of the art in
the diagnosis, classification, etiologies, and treatment of dystonia.

RECENT FINDINGS: Although many different clinical manifestations of dystonia
have been recognized for decades, it is only in the past 5 years that a
broadly accepted approach has emerged for classifying them into specific
subgroups. The new classification system aids clinical recognition and
diagnosis by focusing on key clinical features that help distinguish the
many subtypes. In the past few years, major advances have been made in
the discovery of new genes as well as advances in our understanding of the
biological processes involved. These advances have led to major changes
in strategies for diagnosis of the inherited dystonias. An emerging trend is
to move away from heavy reliance on the phenotype to target diagnostic
testing toward a broader approach that involves large gene panels or
whole exome sequencing.

SUMMARY: The dystonias are a large family of phenotypically and
etiologically diverse disorders. The diagnosis of these disorders depends
on clinical recognition of characteristic clinical features. Symptomatic
treatments are useful for all forms of dystonia and include oral
medications, botulinum toxins, and surgical procedures. Determination of
etiology is becoming increasingly important because the number of
disorders is growing and more specific and sometimes disease-modifying
therapies now exist.

INTRODUCTION

T
he dystonias are a diverse family of disorders that share an underlying
phenomenon of excessive contractions of specific muscle groups
leading to abnormal movements.1 Any region of the body can be
affected, and the overt manifestations depend on the severity and
distribution of muscles involved. In its mildest forms, abnormalities

appear as slight distortions of otherwise normal movements. In patients who
are more affected, abnormal movements have a more obvious appearance of
cramping, stiffening, jerking, or twisting. The most severe cases of dystonia
are associated with fixed abnormal postures or joint deformities with
severe disability.

The causes of dystonia are similarly diverse.2 Some types of dystonia are
associated with overt neuropathologic abnormalities of the brain that can be
detected by neuroimaging or postmortem histopathologic studies, such as focal
lesions or degenerative changes. Some types of dystonia are acquired whereas
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