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Cervical dystonia (CD) is a chronic movement disorder characterised by abnormal postures of the neck. Although muscle contractions represent
the most visible disease feature, associated symptoms such as pain are frequent and relevant contributors to disability. At the same time, pain
constitutes one of the most important factors in terms of poor quality of life (QoL) and is one of the more affected QoL domains in CD patients.
However, the mechanism underlying the pain associated with CD remains unclear. There are no therapeutic controlled trials that have evaluated
pain or QoL as primary outcomes, but the available data suggest that therapeutic interventions that improve dystonia also alleviate pain and
have a beneficial effect on QoL. The management of CD should incorporate problems such as pain, depression and anxiety in order to achieve

a significant decrease in the burden of disease.

Keywords
Cervical dystonia, pain, quality of life, botulinum toxin

Disclosure: Miguel Coelho is a consultant for Allergan. Anabela Ferreira Valadas and Tiago Mestre have no conflicts of interest to declare. Joaquim J Ferreira is a consultant

for Allergan, Grunenthal, Ipsen, Merz and Solstice.
Received: 4 February 2010 Accepted: 22 February 2010

Correspondence: Joaquim J Ferreira, Centro de Estudos Egas Moniz, Faculdade de Medicina de Lisboa, Av. Prof. Egas Moniz, 1649-028 Lisboa, Portugal.

E: joaquimjferreira@net.sapo.pt

Support: The publication of this article was supported by an educational grant from Eisai Europe Limited. The views and opinions expressed are those of the authors and

not necessarily those of Eisai Europe Limited.

Dystonia is a neurological syndrome characterised by involuntary,
sustained, patterned and repetitive contractions of opposing muscles,
leading to twisting and repetitive movements or abnormal postures of
the body part involved.™ Dystonic movements must be distinguished
from other hyperkinetic involuntary movements such as chorea,
myoclonus, tremor or tics. Dystonias can be classified according
several factors: age at onset, body distribution and aetiology.
Dystonias in which symptoms typically begin after 26 years of age are
classified as adult-onset dystonias, whereas dystonias beginning
earlier are generally called young-onset dystonias.** Focal dystonias
involve a single body area, segmental dystonias affect contiguous
body parts and generalised dystonias involve at least one leg, the
trunk and another body part.”* Multifocal dystonias (two or more non-
contiguous body parts) and hemidystonias (one side of the body) are
less frequent body distributions.¢ As for aetiology, primary dystonias
are those in which dystonia (= tremor) is the only sign and symptom
and no secondary cause or neurodegeneration is found. Conversely,
secondary dystonias include a structural or a metabolic cause."’ In
turn, the primary dystonias can be either sporadic or inherited."?

Cervical dystonia (CD), or spasmodic torticollis, affects the muscles of
the neck and often the shoulders. It is the most common form
of adult-onset focal dystonia, with an estimated prevalence of
5.7/100,000 in Europe.® CD usually presents in the fifth decade of life,
although it can affect individuals at any age.* Although CD is
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classically described as being slightly more prevalent in females, both
genders seem to be equally affected according to a European
epidemiological study.® Clinically, the predominant direction of the
muscle twisting allows the identification of four core patterns of CD:
rotation or torticollis (horizontal turning of the head), which is the
most common; laterocollis (lateral flexion or tilt of the head),
retrocollis (posterior extension of the head); and anterocollis (forward
flexion of the head).” In a series of 300 CD patients, Jankovic et al.
identified torticollis in 82%, laterocollis in 42%, retrocollis in 29% and
anterocollis in 25%.° In a limited number of cases, the head may be
shifted forward (forward shift) or off the midline (lateral shift).
Nevertheless, Jankovic et al. found that the majority of patients (66%)
had a combination of these patterns (complex CD).” Head tremor
(dystonic tremor) was found in 62% of patients, whereas hand
tremor was present in 23%.°

Stress or fatigue may exacerbate CD, while factors such as relaxation,
sleep and sensory manoeuvres usually improve it."*" The use of a
sensory trick, or geste antagoniste, to temporarily alleviate the
dystonia is used by up to 90% of patients.”" In a series of 50 patients,
sensory tricks were found to induce a greater than 30% reduction in
dystonia in 82%."™ Touching the chin, face or the back of the head are
classic examples of sensory tricks in CD. In contrast to the temporary
relief induced by sensory tricks, a long-lasting and spontaneous
remission of CD is less frequent, with reported rates ranging between

© TOUCH BRIEFINGS 2009



Pain and Quality of Life in the Treatment of Cervical Dystonia

10 and 20%.™" In fact, in 20-32% of patients CD may progress to
segmental or generalised dystonia.™™

Most cases of CD are idiopathic. Nevertheless, the finding of a family
history of dystonia (12% of cases)® or of any movement disorder (44%
of cases)™ suggests a genetic susceptibility. Secondary causes of CD
include tardive and acute dystonia due to dopamine receptor blocking
agents, neck trauma (central and peripheral trauma are less frequent),
metabolic disorders such as Wilson's disease and pantothenate-
kinase-associated neurodegeneration or Parkinson’s disease.

Pain and Quality of Life in Cervical Dystonia
Pain

The presence of pain in CD is frequent and constitutes a distinctive
feature not usually present in other focal dystonias. Patients tend to
report a diffuse pain over the neck and shoulders that usually
irradiates to the side of head deviation.”

In one study of 266 patients with idiopathic CD, pain occurred in 75%
of the patients and had a significant impact on disability,® while it
was reported by 68% in another series of 300 patients.” Pain was
associated with more prolonged and/or severe head turning along
with the presence of transient spasms of the head.®

The mechanism of pain in CD remains mostly unknown. A small study
has suggested a decreased threshold of pain perception in CD
patients,”™ which could point to the involvement of central processes
in addition to local muscle involvement.”" Other potential causes of
pain in CD are orthopaedic complications including cervical spine
degeneration, spondylosis, disc herniation, vertebral subluxations and
fractures, radiculopathies and myelopathies.”* The association of
these orthopaedic lesions with pain is not clear, despite their
prevalence in CD ranging between 18 and 41% and patients with CD
having an increased risk of secondary lesions of the upper cervical
spine.”# Studies have also failed to find a correlation between the
presence or severity of pain and the presence or degree of spinal
changes.”™ Nevertheless, the presence of spinal lesions was
identified as a predictor of less improvement in pain and dystonia
after selective peripheral denervation surgery.” One study did not find
a conclusive association between the presence of pain and muscle
tenderness; the results were significant when tenderness was
assessed by muscle palpation, but not when measured by pressure
algometry.” In cases of CD treated with botulinum toxin, pain was also
associated with decreased muscle strength of the neck.”

Quality of Life

Dystonias have a negative impact on quality of life (QoL).** A study
on focal, segmental and generalised dystonias found that the QoL of
dystonic patients was worse in all domains, but mainly in those
related to physical and social functioning, compared with the norms
for the general UK population.”® Poor QoL is observed even when
using different assessment tools, comprising both generic and
disease-specific instruments.** The results regarding gender effect
on QoL differ, but they suggest either no difference between males
and females®* or a worse QoL for females.?*

CD has a negative impact on QoL compared with age- and gender-
matched healthy control subjects.**#2 Several studies have tried
to identify the most affected domains and the major determinants
of QoL in patients with CD.**#= Many studies have reported a

EUROPEAN NEUROLOGICAL REVIEW

Table 1: Quality of Life Domains Most Affected in
Cervical Dystonia Patients

Domains of SF-36

Role limitation physical
Role limitation emotional
Mental health

Social functioning
Physical functioning

As assessed by the Medical Outcomes Study Short-Form 36 (SF-36) scale.

Table 2: Main Determinants of Poor Quality of Life
in Cervical Dystonia

Determinants
Pain
Depression
Anxiety

Table 3: Assessment Tools for Pain and Quality of Life
in Cervical Dystonia

Pain Quality of Life
Patient self-assessment analogue scales SF-36
TWSTRS pain subscale EQ-5D
CDQ24
CDIP-58

TWSTRS = Toronto Western Spasmodic Torticollis Rating Scale, SF-36 = Medical Outcomes
Study Short-Form 36; EQ-5D = EuroQol questionnaire; CDQ24 = The Craniocervical Dystonia
Questionnaire; CDIP-58 = The Cervical Dystonia Impact Profile.

major impact of CD on pain®### and in domains of role limitation
(physical and emotional), mental health and social and physical
functioning,»##% as measured by the Medical Outcomes Study
Short-Form 36 (SF-36), a generic QoL measure (see Table 7).
Depression and anxiety are consistently reported as the main
determinants of QoL in people with CD, in addition to pain?-#-:2=
(see Table 2). Additional variables reported as contributing to poor
QoL were older age, low education level, unemployment, being
separated/divorced and severity of dystonia; on the other hand,
longer duration of disease, physical activity and treatment
satisfaction were associated with a better QoL.#*#=%* Two studies
have also identified self-perceived disfigurement and self-esteem
as contributors to QoL, although with weaker effect estimates in
multivariable analysis.?®

The QoL of CD patients is comparable to that seen in patients with
multiple sclerosis or Parkinson’s disease, or long-term survivors of
stroke;* however, it is better than the QoL reported by patients with
generalised forms of dystonia.®* Compared with other focal
dystonias, such as blepharospasm or limb dystonia, CD patients score
poorer in the domain of pain, but perform similarly otherwise.*#

How to Evaluate Pain and Quality of Life in
Cervical Dystonia

Several scales have been used to evaluate CD, incorporating both
objective and subjective measures (see Table 3). The most widely
used is the Toronto Western Spasmodic Torticollis Rating Scale
(TWSTRS),* along with the Burke-Fahn-Marsden Dystonia Scale* and
the Tsui Scale.”” The TWSTRS (range 0-87 points) consists of three
subscales — severity (range 0-35), disability (range 0-23) and pain
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(range 0-20)* - while the Burke-Fahn-Marsden Dystonia Scale®
consists of two subscores (movement and disability) and the Tsui
Scale” is composed of four subscores (movement, duration, shoulder
elevation and tremor). Only the TWSTRS covers pain, and none
assesses Qol, although both the TWSTRS and the Burke-Fahn-
Marsden Dystonia Scale evaluate disability.** Recently, two new
disease-specific rating scales have been developed and validated: The
Craniocervical Dystonia Questionnaire (CDQ-24)* and The Cervical
Dystonia Impact Profile (CDIP-58).*® The CDQ-24 was designed as a
QoL instrument and includes five domains with a total of 24 items:
stigma, emotional wellbeing, pain, activities of daily living and
social/family life.* The CDIP-58 is a patient-based scale of the health
impact of CD, consisting of eight subscales (head and neck
symptoms, pain and discomfort, upper limb activities, walking, sleep,
annoyance, mood and psychosocial functioning).*

Pain in people with CD has mostly been evaluated using self-
assessment analogue scales and the TWSTRS pain subscale.*' By
contrast, QoL in CD has been evaluated by global health-related QoL
instruments, such as the SF-36 and the EuroQol (EQ-5D) questionnaires,
which provide overall assessment of QoL.###-##%2424% The SF-36 is a
self-report questionnaire consisting of eight domains: four physical (role
limitations physical, bodily pain, physical functioning and general health
perception) and four emotional (role limitations emotional, vitality, social
functioning and mental health). Higher scores indicate a better QolL,
ranging from 0 to 100.” The EQ-5D is also a self-report questionnaire,
composed of two parts: first, patients rate their health status within five
dimensions (mobility, self-care, usual activities, pain and discomfort and
anxiety and depression); and second, patients rate their health status
using a visual analogue scale (VAS), with high scores corresponding to
the best possible health.*

Pain and Quality of Life in the

Treatment of Cervical Dystonia

Currently, CD is an incurable disease. Available symptomatic
interventions should aim not only at the relief of dystonia and the
associated symptoms, but also to decrease functional disability and
improve QoL. Ideally, the prevention of long-term complications
should also be one of the therapeutic goals.*

Therapeutic interventions for CD are broadly divided into botulinum
toxin (BONT), oral drugs, surgical interventions and physical therapy.’

Botulinum Toxin

BONT is well-established as an effective and safe treatment for CD, as
supported by seven class | studies.* Available data suggest a superior
efficacy and better tolerability compared with trihexyphenidyl, an
anticholinergic oral drug.®* Currently, there are two serotypes of
BONT (BONT type A [BONTA] and BONT type B [BONTB]), and four
brands are now approved for the treatment of CD: three BONTA
preparations — Botox® (Allergan, US), Dysport® (Ipsen, UK) and
Xeomin® (Merz, Germany) — and one BONTB preparation — Myobloc®/
Neurobloc® (Solstice Neurosciences, US). Placebo-controlled trials
using different brands of BONTA have shown that this serotype is
effective and safe for the treatment of CD.¥“*# The weighted mean
difference for the change in TWSTRS total score between BONTA and
placebo was -6.9 (95% confidence interval [Cl] -11.25 to -2.55),
according to a Cochrane Collaboration systematic review.” There is
weak evidence suggesting significant differences in efficacy and
safety between Botox and Dysport and between Botox and
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Xeomin.*¥* The results of the trials comparing BONTB with placebo
also showed its efficacy and safety for the treatment of CD.*® The
weighted mean difference for the reduction in the TWSTRS total score
between BoNTB and placebo was -5.92 (95% Cl -9.61 to -2.23).* Two
head-to-head trials comparing BoNTA with BONTB showed similar
efficacy; however, BONTB was associated with more adverse events,
mostly dry mouth. The occurrence of dysphagia diverged between
trials, and only in one was it more common with BONTB.**

Regarding the control of pain in CD, a systematic review found that in
five trials in which patients were assessed for pain relief using an
analogue scale, the injection of BONTA markedly improved pain (odds
ratio [OR] 11.9, 95% Cl 6.3-22.5). Pain relief was not associated with
dose, suggesting that mechanisms other than muscle weakening
contribute to pain improvement after BONT injection.”” However,
the majority of the randomised controlled trials (RCTs) evaluating the
efficacy and safety of BONTA used the Tsui scale as the primary
outcome measure,” which poses a limitation because this scale does
not incorporate a pain item.*

A recent RCT testing Dysport against placebo using the TWSTRS
and a VAS as outcomes for pain assessment also found a marked
improvement in pain after BONT injection.® Similar to the antidystonic
effect, there seems to be no significant difference in the improvement
of pain between the different brands of BONTA.*# Contrary to trials of
BONTA, the primary outcome in the RCTs of BONTB was the TWSTRS,
including the pain subscale. The three RCTs of BONTB also showed a
marked improvement in pain favouring BONT over placebo in both
objective and subjective measures, with a weighted mean difference in
the TWSTRS pain score of -3.70 (95% Cl -5.64 t0 -1.76) and a weighted
mean difference in the VAS of 18 (95% CI 5.69-30.31) for 5,000U of
BONTB and 19.63 (95% CI 11.69-27.56) for 10,000U of BONTB.* The two
RCTs comparing BONTA and BoNTB showed no significant difference in
the effect size of both treatments in reducing pain.”* Additionally, one
case series suggested that multiple points of injection per muscle of
BONTA were more effective than one in reducing pain.*

Although CD has a marked impact on quality of life, no RCT has
assessed QoL as a primary outcome.*#** Data on the effect of BONT
in the QoL of patients with CD are derived solely from five case series
using BONTA.»##5% They all consistently report a moderate to
marked improvement in QoL, a benefit that does not correlate with
the change in objective clinical severity scales, suggesting that the
effectiveness of BONT is better captured by subjective than objective
scales. Hilker et al. assessed QoL in 50 patients using the EQ-5D and
the SF-36.* They found a moderate to marked improvement in QoL,
mostly in the mental health and pain domains; the effect size using
the EQ-5D was 0.6 for both the Utility Index (Ul) (standard deviation
0.9) and the VAS (standard deviation 1.1), while the larger effect sizes
using the SF-36 were found in the mental health (0.7) and pain (0.8)
domains. Interestingly, no improvement occurred in the general
health, emotional limitation of role and physical functioning domains.
Employment predicted better improvement in QoL, whereas no
correlation was found with disease duration, dosage or duration of
BONT treatment. Muller et al. recruited 131 patients and found that
not only did pain have a significant impact on all domains of SF-36, it
was also the main determinant of depression in patients with CD.”
Although BONTA injections resulted in a significant improvement in
dystonia, only two of the eight domains of SF-36 improved
significantly, again suggesting a dissociation between improvement in
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dystonia and QoL. This idea is supported by another series of 101
patients with CD and 84 healthy controls: BONTA treatment improved
both scores of SF-36 (all domains) and TWSTRS, but without a
correlation between each other.*” Depression was the main predictor
of poor QoL, along with female gender, poor finance and living alone.
In contrast to the Hilker et al. study, a longer duration of BONT therapy
predicted better QoL score.*’

Oral Drugs

Several oral drugs have been reported to be efficacious for the
treatment of CD, such as anticholinergics, antidopaminergics,
dopaminergics, GABAergics, benzodiazepines and antiepileptics.®*
Anticholinergics have prevailed as the most prescribed in clinical
practice, mainly before the advent of BONT, although the evidence
supporting their use is scarce.® There are no specific controlled trials
of anticholinergics for CD; however, one RCT compared BONTA versus
trihexyphenidyl in 66 patients with CD. In this small trial, BONTA was
found to be superior to trihexyphenidyl, and also was better
tolerated.* More patients in the BONTA arm had pain relief (TWSTRS
pain subscale) compared with those in the trihexyphenidyl arm, in
addition to having better scores in the QoL scale (General Health
Perception Subscale of the Dutch MOS-Quality of Life Scale).

Surgical Interventions

Peripheral Surgery

Peripheral surgical techniques, either selective peripheral denervation
or myectomy, have been reported to be efficacious for the treatment
of patients with CD refractory to BoNT.* Although controlled trials are
not available, large case series supported the approval of selective
peripheral denervation in patients with CD by the UK National Institute
for Health and Clinical Excellence (NICE). These patients should be
refractory to other pharmacological treatments, and the procedure
should be carried out in a specialist neurosurgical centre.*= Only two
of the three case series available evaluated pain or QoL.*¥ Munchau
et al. prospectively included 62 patients, and pain was assessed by
the TWSTRS pain subscale; this subscore for pain was reduced
by 40 and 30%, respectively, at six and 12 months after surgery,
although it increased afterwards as a possible consequence of muscle
re-innervation.” In the study by Cohen-Gadol et al., 168 patients with
medically intractable CD were evaluated retrospectively.® Pain was
measured by a patient self-assessment analogue scale, and 131
patients (81%) reported a moderate to marked benefit after surgery,
which was long-lasting (mean follow-up of 3.4 years) in 70 patients.®
Munchau et al. assessed changes in psychosocial function, including
the EuroQol Measure of Quality of Life, in which the score significantly
improved after surgery.” The study by Cohen-Gadol et al. did not
measure QoL.*®

Deep Brain Stimulation

Deep brain stimulation (DBS) is largely replacing ablative surgery for
dystonia, particularly DBS of the globus pallidus internus (DBS-GPi). In
2003, the US Food and Drug Administration (FDA) approved the Activa®
Dystonia Therapy System under the Humanitarian Devices Exemption
process for unilateral or bilateral stimulation of the GPi or the
subthalamic nucleus for the treatment of chronic and intractable (i.e.
drug-refractory) primary dystonia (generalised, segmental, hemi- and
cervical dystonia). Controlled studies of DBS in CD are not available, and
most case series report on small-sized samples with heterogeneous
dystonic conditions. The Canadian multicentre, single-blind study
prospectively evaluated 10 patients with disabling CD, and reported
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significant improvement in the TWSTRS pain subscore 12 months after
bilateral DBS-GPi.** After a mean follow-up of 32 months, Hung et al.
found a 50% decrease in the TWSTRS pain subscore in 10 patients who
underwent bilateral DBS-GPi for refractory CD.*" Similar results were
reported by Krauss et al.> Only the Canadian study evaluated QoL, and
it found a significant improvement in SF-36 scores after surgery.®

Physical Therapy

Several rehabilitation techniques for the treatment of CD have been
reported, but the data are generally of poor methodological quality.®
In the single RCT available, neither pain nor QoL was evaluated.*

conclusions

CD is a chronic disorder that has a severe impact on the QoL of
patients, -2 comparable to that found in other chronic neurological
disorders such as multiple sclerosis.* Pain is present in almost two-
thirds of patients with CD and represents one of the QoL domains that
is most affected in CD.*” The main determinants for a poor QoL are
depression, anxiety and pain.?-20:23

Although there are no specific trials that have evaluated the effect of
pharmacological, surgical or physical treatments on pain or QoL as
primary outcomes, the best data available suggest that all
interventions that have improved dystonia have also alleviated pain
and improved QOL domains,?22740:47.48:51,5256.59.6061

The relevance of pain for the management of CD suggests that
treatments for CD that strictly target dystonic movements may not be
sufficient to have a major impact on QoL.»##% The therapeutic
strategy to manage CD likely requires multiple pharmacological/
surgical interventions to target dystonia, pain, depression and anxiety
in order to achieve a major decrease in the burden of disease. B

Miguel Coelho is an Attending Neurologist at the University Hospital of Santa Maria,
Lisbon and an investigator at the Neurological Clinical Research Unit of the Institute of
Molecular Medicine, Lisbon. He has served as investigator for multiple clinical trials in
movement disorders. His major research interests are Parkinson’s disease, atypical
parkinsonism, dystonia and botulinum toxin. Dr Coelho completed his neurological
training at the University Hospital of Santa Maria, Lisbon.

Anabela Ferreira Valadas is a Resident in Neurology at the University Hospital of Santa
Maria, Lisbon and an investigator at The Neurological Clinical Research Unit of the
Institute of Molecular Medicine, Lisbon. She has served as investigator for clinical trials
in movement disorders. Her major research interests are Parkinson’s disease, dystonia
and botulinum toxin. Dr Valadas obtained her medical degree at the Faculty of
Medicine, University of Coimbra in 2003.

Tiago Mestre is a resident in neurology at the University Hospital of Santa Maria, Lisbon
and an investigator at The Neurological Clinical Research Unit of the Institute of
Molecular Medicine, Lisbon. He has served as investigator for clinical trials in movement
disorders. He is the national co-ordinator of the Portuguese centres participating in the
EURO-Huntington’s Disease Network. Dr Mestre's major research interests are
Parkinson’s disease, chorea, dystonia and botulinum toxin.

Joaquim J Ferreira is an Attending Physician in Neurology at the University Hospital of
Santa Maria, Lisbon and a Professor of Therapeutics and Neurology at the Lisbon
School of Medicine. He is also an investigator at the Neurological Clinical Research Unit
of the Institute of Molecular Medicine, Lisbon and has served as principal investigator
for multiple clinical trials in the field of movement disorders. In addition, he serves as
Chair of the Education Sub-committee of the European Movement Disorders Section
and Chair of the Liaison and Public Relations Committee of the Movement Disorders
Society. Professor Ferreira’s major research interests are Parkinson’s disease, chorea,
dystonia, botulinum toxin and neuropharmacology. He obtained his medical degree
and performed neurological training at the University Hospital of Santa Maria, Lisbon.

77



Cervical Dystonia

20.

21.

22.

23.

78

Jankovic J, Treatment of dystonia, Lancet Neurol,
2006,5:864-72.

Comella CL, Thompson PD, Treatment of cervical dystonia
with botulinum toxins, Eur J Neurol, 2006;13(Suppl. 1):16-20.
Chan J, Brin MF, Fahn S, Idiopathic cervical dystonia:
clinical characteristics, Mov Disord, 1991,6:119-26.

de Carvalho Aguiar PM, Ozelius LJ, Classification and
genetics of dystonia, Lancet Neurol, 2002;1:316-25.
Bressman SB, Greene PE, Dystonia, Curr Treat Options
Neurol, 2000,2:275-85.

Epidemiologic Study of Dystonia in Europe (ESDE)
Collaborative Group, A prevalence study of primary
dystonia in eight European countries, J Neurol,
2000,247:787-92.

Geyer HL, Bressman SB, The diagnosis of dystonia, Lancet
Neurol, 2006;5:780-90.

Epidemiologic Study of Dystonia in Europe (ESDE)
Collaborative Group, Sex-related influences on the
frequency and age of onset of primary dystonia,
Neurology, 1999;53:1871-3.

Jankovic J, Leder S, Warner D, Schwartz K, Cervical
dystonia: clinical findings and associated movement
disorders, Neurology, 1991,41:1088-91.

Jahanshahi M, Factors that ameliorate or aggravate
spasmodic torticollis, J Neurol Neurosurg Psychiatry,
2000;68:227-9.

Naumann M, Magyar-Lehmann S, Reiners K, et al.,
Sensory tricks in cervical dystonia: perceptual
dysbalance of parietal cortex modulates frontal motor
programming, Ann Neurol, 2000;47:322-8.

Schramm A, Reiners K, Naumann M, Complex
mechanisms of sensory tricks in cervical dystonia,

Mov Disord, 2004;19:452-8.

Muller J, Wissel J, Masuhr F, et al., Clinical characteristics
of the geste antagoniste in cervical dystonia, J Neurol,
2001,248:478-82.

Jahanshahi M, Marion MH, Marsden CD, Natural history
of adult-onset idiopathic torticollis, Arch Neurol, 1990;47:
548-52.

Poewe W, Schelosky L, Kleedorfer B, et al., Treatment of
spasmodic torticollis with local injections of botulinum
toxin. One-year follow-up in 37 patients, J Neurol,
1992;239:21-5.

Jankovic J, Leder S, Warner D, Schwartz K, Cervical
dystonia: clinical findings and associated movement
disorders, Neurology, 1991,41:1088-91.

Kutvonen O, Dastidar P Nurmikko T, Pain in spasmodic
torticollis, Pain, 1997,69:279-86.

Lobbezoo F, Tanguay R, Thon MT, Lavigne GJ, Pain
perception in idiopathic cervical dystonia (spasmodic
torticollis), Pain, 1996;67:483-91.

Chawda SJ, Munchau A, Johnson D, et al., Pattern of
premature degenerative changes of the cervical spine in
patients with spasmodic torticollis and the impact on the
outcome of selective peripheral denervation, J Neurol
Neurosurg Psychiatry, 2000;68:465-71.

Konrad C, Vollmer-Haase J, Anneken K, Knecht S,
Orthopedic and neurological complications of cervical
dystonia—review of the literature, Acta Neurol Scand,
2004,109:369-73.

Tonomura Y, Kataoka H, Sugie K, et al., Atlantoaxial
rotatory subluxation associated with cervical dystonia,
Spine (Phila Pa 1976), 2007;32:E561—4.

Weigel R, Rittmann M, Krauss JK, Spontaneous
craniocervical osseous fusion resulting from cervical
dystonia. Case report, J Neurosurg, 2001;95:115-18.
Hakkinen A, Ylinen J, Rinta-Keturi M, et al., Decreased
neck muscle strength is highly associated with pain in
cervical dystonia patients treated with botulinum toxin

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

injections, Arch Phys Med Rehabil, 2004,85:1684-8.
Camfield L, Ben-Shlomo Y, Warner TT, Impact of cervical
dystonia on quality of life, Mov Disord, 2002;17:838-41.
Hilker R, Schischniaschvili M, Ghaemi M, et al., Health
related quality of life is improved by botulinum
neurotoxin type A in long term treated patients with
focal dystonia, J Neurol Neurosurg Psychiatry, 2001;,71:193-9.
Muller J, Wissel J, Kemmler G, et al., Craniocervical
dystonia questionnaire (CDQ-24): development and
validation of a disease-specific quality of life instrument,
J Neurol Neurosurg Psychiatry, 2004,75:749-53.

Skogseid IM, Malt UF, Roislien J, Kerty E, Determinants
and status of quality of life after long-term botulinum
toxin therapy for cervical dystonia, Eur J Neurol, 2007;14:
1129-37.

Page D, Butler A, Jahanshahi M, Quality of life in focal,
segmental, and generalized dystonia, Mov Disord,
2007,22:341-7.

Muller J, Kemmler G, Wissel J, et al., The impact of
blepharospasm and cervical dystonia on health-related
quality of life and depression, J Neurol, 2002;249:842-6.
Ben-Shlomo Y, Camfield L, Warner T, What are the
determinants of quality of life in people with cervical
dystonia?, J Neurol Neurosurg Psychiatry, 2002;72:608-14.
Gudex CM, Hawthorne MR, Butler AG, Duffey P, Effect of
dystonia and botulinum toxin treatment on health-
related quality of life, Mov Disord, 1998;13:941-6.
Pekmezovic T, Svetel M, Ivanovic N, et al., Quality of life
in patients with focal dystonia, Clin Neurol Neurosurg,
2009;111:161-4.

Causey AL, Evans OB, Lewis-Abney K, Intervertebral disk
calcification: an unusual cause of acquired torticollis in
childhood, Pediatr Emerg Care, 1996,12:356-9.

Zetterberg L, Aquilonius SM, Lindmark B, Impact of
dystonia on quality of life and health in a Swedish
population, Acta Neurol Scand, 2009;119:376-82.

Comella CL, Stebbins GT, Goetz CG, et al., Teaching tape
for the motor section of the Toronto Western Spasmodic
Torticollis Scale, Mov Disord, 1997;12:570-55.

Burke RE, Fahn S, Marsden CD, et al., Validity and
reliability of a rating scale for the primary torsion
dystonias, Neurology, 1985,35:73-7.

Tsui JK, Eisen A, Stoessl AJ, et al., Double-blind study of
botulinum toxin in spasmodic torticollis, Lancet, 1986,2:
245-7.

Cano SJ, Warner TT, Linacre JM, et al., Capturing the true
burden of dystonia on patients: the Cervical Dystonia
Impact Profile (CDIP-58), Neurology, 2004,63:1629-33.
Benecke R, Jost WH, Kanovsky P, et al., A new botulinum
toxin type A free of complexing proteins for treatment of
cervical dystonia, Neurology, 2005;64:1949-51.

Truong D, Duane DD, Jankovic J, et al., Efficacy and safety
of botulinum type A toxin (Dysport) in cervical dystonia:
results of the first US randomized, double-blind, placebo-
controlled study, Mov Disord, 2005;20:783-91.

Comella CL, Jankovic J, Shannon KM, et al., Comparison
of botulinum toxin serotypes A and B for the treatment
of cervical dystonia, Neurology, 2005,65:1423-9.

The EuroQol Group, EuroQol — a new facility for the
measurement of health-related quality of life, Health Policy,
1990;16:199-208.

Garratt AM, Ruta DA, Abdalla MI, et al., The SF36 health
survey questionnaire: an outcome measure suitable for
routine use within the NHS?, BMJ, 1993,306:1440-44.
Ferreira JJ, Costa J, Coelho M, Sampaio C, The
management of cervical dystonia, Expert Opin
Pharmacother, 2007,8:129-40.

Simpson DM, Blitzer A, Brashear A, et al., Assessment:
Botulinum neurotoxin for the treatment of movement

46.

47.

438.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

disorders (an evidence-based review): report of the
Therapeutics and Technology Assessment Subcommittee
of the American Academy of Neurology, Neurology,
2008;70:1699-1706.

Costa J, Espirito-Santo C, Borges A, et al., Botulinum toxin
type A versus anticholinergics for cervical dystonia,
Cochrane Database Syst Rev, 2005;,CD004312.

Costa J, Espirito-Santo C, Borges A, et al., Botulinum toxin
type A therapy for cervical dystonia, Cochrane Database Syst
Rev, 2005,CD003633.

Costa J, Espirito-Santo C, Borges A, et al., Botulinum toxin
type B for cervical dystonia, Cochrane Database Syst Rev,
2005;CD004315.

Pappert EJ,.Germanson T, Botulinum toxin type B vs.

type A in toxin-naive patients with cervical dystonia:
Randomized, double-blind, noninferiority trial, Mov Disord,
2008;23:510-17.

Borodic GE, Pearce LB, Smith K, Joseph M, Botulinum a
toxin for spasmodic torticollis: multiple vs single injection
points per muscle, Head Neck, 1992;14:33-7.

Slawek J, Friedman A, Potulska A, et al., Factors affecting
the health-related quality of life of patients with cervical
dystonia and the impact of botulinum toxin type A
injections, Funct Neurol, 2007,22:95-100.

Brans JW, Lindeboom R, Aramideh M, Speelman JD, Long-
term effect of botulinum toxin on impairment and
functional health in cervical dystonia, Neurology, 1998;50:
1461-3.

Jankovic J, Treatment of hyperkinetic movement
disorders, Lancet Neurol, 2009;8:844-56.

Adam OR, Jankovic J, Treatment of dystonia, Parkinsonism
Relat Disord, 2007;13(Suppl. 3):5362-8.

Albanese A, Barnes MP, Bhatia KP, et al., A systematic
review on the diagnosis and treatment of primary
(idiopathic) dystonia and dystonia plus syndromes: report
of an EFNS/MDS-ES Task Force, Eur J Neurol, 2006;13:433-44.
Brans JW, Lindeboom R, Snoek JW, et al., Botulinum toxin
versus trihexyphenidyl in cervical dystonia: a
prospective, randomized, double-blind controlled trial,
Neurology, 1996,46:1066-72.

Bertrand CM, Selective peripheral denervation for
spasmodic torticollis: surgical technique, results, and
observations in 260 cases, Surg Neurol, 1993;40:96-103.
Cohen-Gadol AA, Ahlskog JE, Matsumoto JY, et al.,
Selective peripheral denervation for the treatment

of intractable spasmodic torticollis: experience with

168 patients at the Mayo Clinic, J Neurosurg, 2003;98:
1247-54.

Munchau A, Palmer JD, Dressler D, et al., Prospective
study of selective peripheral denervation for botulinum-
toxin resistant patients with cervical dystonia, Brain,
2001;124:769-83.

Kiss ZH, Doig-Beyaert K, et al.,The Canadian multicentre
study of deep brain stimulation for cervical dystonia,
Brain, 2007;130:2879-86.

Hung SW, Hamani C, Lozano AM, et al., Long-term
outcome of bilateral pallidal deep brain stimulation for
primary cervical dystonia, Neurology, 2007,68:457-9.
Krauss JK, Loher TJ, Pohle T, et al., Pallidal deep brain
stimulation in patients with cervical dystonia and severe
cervical dyskinesias with cervical myelopathy, J Neurol
Neurosurg Psychiatry, 2002;72:249-56.

Delnooz CC, Horstink MW, Tijssen MA, van de
Warrenburg BP, Paramedical treatment in primary
dystonia: A systematic review, Mov Disord, 2009;24(15):
2187-98.

Jahanshahi M, Sartory G, Marsden CD, EMG biofeedback
treatment of torticollis: a controlled outcome study,
Biofeedback Self Regul, 1991;16:413-48.

EUROPEAN NEUROLOGICAL REVIEW



