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Botulinum toxin type A
and cervical dystonia

A seven-year follow-up
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ABSTRACT

Most cases of cervical dystonia (CD) are idiopathic, and focal injections of botulinum toxin
A (BoNT/A) are the treatment of choice. The objective of our study was to document the
effects of long-term BoNT/A treatment in idiopathic CD patients. Fifty-eight patients with
idiopathic CD were recruited from March 2001 to May 2002. Twenty-eight of the subjects
were available for reassessment after seven years. During this period, all had received
regular treatment with BoNT/A injections. Clinical information about patients and the
severity of CD (TWSTRS and VAPS) at baseline assessment (2001-2002) and follow-up
(2008-2009) was compared. Significant motor improvement was detected based on
TWSTRS scale scores, which were used to analyze clinical severity (19.6+6.6 and 17.7+4.8;
p<0.05). There was no improvement in the severity of cervical pain (p=0.43). In conclusion,
BoNT/A was a safe and effective long-term therapy for CD.
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Toxina botulinica A e distonia cervical: avaliagdo apds sete anos

RESUMO

A maioria dos casos de distonia cervical (DC) sdo idiopaticos; inje¢des locais com toxina
botulinica A (BoNT/A) sdo o tratamento de escolha. O objetivo de nosso estudo foi
documentar os efeitos do tratamento a longo prazo da BoNT/A em pacientes com DC
idiopatica. Foram selecionados 58 pacientes com DC idiopatica de margo de 2001 a maio
de 2002. Desses pacientes, 28 estavam disponiveis para re-avaliacdo apds sete anos.
Durante esse periodo, todos foram submetidos a tratamento regular com injecdes de
BoNT/A. As informacdes clinicas dos pacientes e a gravidade da DC (TWSTRS e VAS) na
primeira avaliacdo (2001-2002) e na reavaliacdo (2008-2009) foram comparadas. Houve
uma significante melhora motora detectada pelos resultados da escala TWSTRS, usada
para analisar a gravidade clinica (19,6+6,6 e 17,7+4,8; p<0,05). Nao houve melhora nos
resultados referentes a dor cervical (p=0,43). Em conclusdo, BoNT/A foi uma terapéutica
de longo prazo efetiva e segura para DC.

Palavras-Chave: distonia cervical, toxina botulinica, disfagia.
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Dystonia is defined as a syndrome  majority of cases are focal*’. The etiology

characterized by prolonged muscle con-
traction causing twisting, repetitive move-
ments or abnormal posture'. Most volun-
tary muscles can be affected, and in the
case of the neck muscles the condition is
referred to as cervical dystonia (CD). CD is
the commonest form of dystonia, and the

of most cases of CD is unknown, but ge-
netic and environmental factors are known
to be implicated®*. Injections of botulinum
toxin A (BoNT/A), a neurotoxin that has
been extensively used to treat a variety of
dystonic and non-dystonic movement dis-
orders since the 1980s, is the treatment of
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choice nowadays for this condition*’. The efficacy and
safety of BONT/A for CD has been proved in various
studies®”. Nevertheless, there is conflicting data regarding
remission from the disease and long-term reactions to
this medication®’. Although spontaneous remission can
occur in more than 10% of cases during the natural course
of CD and also in patients treated with BONT/A, most
patients face continuous treatment, if not treatment for
the rest of their lives'®'". Thus, as with most chronic dis-
eases, prolonged follow-up of CD is required, as a pa-
tient’s clinical response to treatment can vary depending
on the natural history of the disease and the patient’s im-
munological and clinical reaction'?. The aim of this study
was therefore to document the effects of prolonged use
of BONT/A in the treatment of CD patients.

METHOD

Patient selection

Between March 2001 and May 2002, a total of 85 pa-
tients with cervical dystonia who had attended the Bot-
ulinum Toxin and Movement Disorders Outpatient Unit
in the Neurology Service, Hospital de Clinicas, Federal
University of Parana (HC-UFPR), were selected for clin-
ical assessment and assessment of their response to
BoNT/A treatment®. Of these patients, 58 were classi-
fied as having idiopathic dystonia. Between June 2008
and June 2009, the patients’ clinical state and therapy
were reassessed. This reassessment was referred to as
the “second assessment” The assessment of patients car-
ried out between 2001 and 2002 was referred to as the
“first assessment”.

The inclusion criteria were: [1] the presence of focal
or segmental cervical dystonia; [2] the presence of gen-
eralized dystonia, hemidystonia or multifocal dystonia,
with BONT/A treatment indicated only for cervical dys-
tonia; [3] a diagnosis of idiopathic dystonia at the first
assessment; [4] attending both the first and second as-
sessment; [5] having had regular follow-up exclusively
for CD at HC-UFPR between the first and second as-
sessment; [6] having received regular treatment with
BoNT/A between the assessments; and [7] last BONT/A
injections administered not more than four months be-
fore the second assessment.

The exclusion criteria were: [1] inability to prove that
the patient had been followed up by a physician; [2] in-
ability to retrieve data for the period between assess-
ments; [3] surgical treatment for dystonia between the
first and second assessment; and [4] failure to sign the
informed consent form.

Clinical assessment
All the patients were diagnosed with idiopathic cer-

vical dystonia by one or more neurologists, and this was
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confirmed by the coordinator for the Movement Disor-
ders Unit (Dr Teive). All the patients were assessed by
the author by means of a detailed clinical history and a
physical and neurological examination to identify the fol-
lowing: clinical characteristics; an association with other
movement disorders and neurological diseases; epide-
miological data; the length of time for which the patient
had the disease; a history of trauma; the use of med-
icines; signs and symptoms that might indicate a sec-
ondary cause; and a family history of dystonia or other
movement disorders.

All the patients were submitted to brain computed
tomography and cervical-spine radiography. Additional
tests included a complete blood count, TSH, VDRL, blood
glucose test, ESR, electrolyte levels and liver and kidney
function tests in all the patients. Computed tomog-
raphy of the cervical spine, magnetic resonance imaging
of the brain and other laboratory tests were requested
according to the clinical assessment of each patient.

For primary dystonia to be diagnosed, the following
conditions had to be met: [1] normal perinatal and devel-
opmental history; [2] no history of diseases or medication
that could have precipitated the appearance of dystonia;
[3] no evidence of pyramidal or cerebellar signs, altera-
tions in sensitivity, or cognitive dysfunction on examina-
tion; [4] exclusion of secondary causes by specific tests.

The patients were classified according to the clinical
presentation of the cervical dystonia (torticollis, latero-
collis, retrocollis, anterocollis or combined forms) and
whether they had focal, multifocal or generalized dys-
tonia or hemidystonia.

Treatment

The treatment patients had been receiving before
they were included in the study was continued and ad-
justed in line with any clinical changes. All the patients
were given BoNT/A therapy at regular intervals of be-
tween three and six months. BONT/A injections were
administered after the “first assessment” as shown in
Table 1 using Botox® (Allergan, Irvine, CA, USA). The
lyophilized preparation of the toxin (1 flask=100 U=5
ng) was stored at —20°C and reconstituted with 1 mL of
0.9% saline solution at the time the injection was admin-
istered. The 10 U per 0.1 mL solution was administered
in a lcc (1 mL) tuberculin syringe.

On subsequent visits, the commercial formulation
available in the Neurology Service at the time was used
in a dose adjusted as follows: Dysport® (Beaufour Ipsen
Biotech, Paris, France) - 1:3 to 1:5 in relation to Botox®,
and Prosigne® (Lanzhou Biological Products Institute,
China) - 1:1 in relation to Botox®. The dose was reviewed
at each visit and adjusted according to the therapeutic re-
sults and adverse effects.
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Follow-up

The patients were assessed between 2001 and 2002
and between 2008 and 2009 to compare severity, dis-
ability and pain using the Toronto Western Spasmodic
Torticollis Rating Scale (TWSTRS - Severity) and a vi-
sual analog pain scale (O=absence of pain, 1-3=mild pain,
4-6= moderate pain, 7-9=strong pain, 10=disabling pain).

The adverse effects of the medication and any inter-
ference in daily life were measured with a questionnaire.
Further information about physician visits in the period
between the assessments was sought in the patient’s
medical records and the appointment records.

Statistical analysis

The distribution pattern for all the data was tested
(normal or non-normal). The statistical differences be-
tween the means of the groups were measured using the
one-tailed Student’s t-test for normal distributions and
the Mann-Whitney test for non-normal distributions.
The results are given as mean + SD (standard deviation).
Differences were considered significant when p<0.05.

RESULTS

Of the expected total of 58 patients, 30 could not be
located for follow-up. Twenty-eight patients were there-
fore included in the study. All attended medical appoint-
ments regularly between the first and second assessment
and received BONT/A treatment at varying intervals.
The clinical characteristics of the patients included in
the study and those not included are shown in Table 2.

Table 1. Dose and number of botulinum toxin injection points
per muscle.
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Seventeen of the patients (60.7%, i.e., the majority)
were female, and the ratio of females to males was 1.54:1.
The characteristics of the CD are shown in Table 3. At
the first assessment, the most prevalent form of the dis-
ease was focal CD (11 patients, or 39.3%). Seven other
patients (25%) had segmental dystonia; three of these had
cranial dystonia, one had dystonia in the upper limbs and
one oromandibular dystonia and dystonia in an upper
limb. In the patients with multifocal dystonia, a lower left
limb was involved. Hemidystonia was observed in one
patient, and eight (28.57%) had generalized dystonia. At
the second assessment, the same pattern of dystonia was
observed in 26 patients (92.85%). The exception to this
was two patients, one of whom initially presented with
segmental dystonia with CD and oromandibular dys-
tonia, and the other of whom had hemidystonia. Both
patients developed generalized dystonia.

The clinical presentation (torticollis, laterocollis,
retrocollis and anterocollis) was as follows: 17 patients
(60.7%) had more than one form of CD at the first as-
sessment, and 11 (39.3%) had more than one form at
the second (p=0.053). Clinical presentation remained
the same throughout the follow-up period in 10 patients
(35.7%). In eight patients (28.57%) the number of clinical
presentations fell. In five patients (17.85%) the number
remained the same, although the side affected by torti-
collis changed. One patient had an increased number of
clinical presentations of CD. More pronounced changes
in forms — e.g., a change from torticollis to laterocollis —
occurred in four patients (14.3%) (Fig 1).

Table 3. Characteristics of cervical dystonia in the study popula-
tion (n=28).

Muscle Dose Number of points Characteristic Mean  Range
Sternocleidomastoid 15-75 2-4 Age at onset of CD (years) 28.1 3-63
Trapezius 30-100 5-10 Total duration of CD (years) 16.43 8-35
Splenius capitis 15-50 2-4 Duration of CD at first assessment (years) 9.36 1-28
Levator scapulae 15-50 2-4 Duration of CD at the beginning 7.64 1-22
Paravertebral muscles 15-50 2-4 of BONT/A treatment (years)

CD: cervical dystonia; BONT/A: botulinum toxina.

Table 2. Differences between patients included in the study and those not included

Included (n=28) Not included (n=30) p
Age at onset of CD (years) 28.1%+16.67 38.941551 0.013
M:F ratio 1:1.54 1:2.33 0.232
TWSTRS 19.6£6.55 18.03£5.56 0.183
Type of dystonia Focal and segmental — 18 (64.3%) Focal and segmental — 26 (86.66%) 0.014

Multifocal and hemidystonia — 2 (7.14%)

Generalized - 8 (28.57%)

Multifocal and hemidystonia — 2 (6.66%)
Generalized -2 (6.66%)

M: male; F: female; CD: cervical dystonia; TWSTRS: Toronto Western Spasmodic Torticollis Rating Scale.
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Fig 1. Forms of cervical dystonia.

The severity of abnormal head and neck movements
measured on the TWSTRS scale was greater at the first
assessment than at the second [19.6+6.6 and 17.7+4.8;
p=0.033 (Fig 2)]. Motor symptoms measured on the
TWSTRS scale worsened in only three patients: one with
focal dystonia, one with segmental dystonia and one with
segmental dystonia that evolved to generalized dystonia.
Different degrees of pain in the cervical region were re-
ported by 21 patients (75%) at the first assessment and
17 (60.7%) at the second. There was no reduction in the
intensity of pain at the second assessment [4.312.8 and
4.43+3.7; p=0.434 (Fig 3)]

When questioned, patients did not report any signif-
icant adverse effects from the therapy. The one excep-
tion was a patient who reported dysphagia and difficulty
keeping her neck straight on two occasions when injec-
tions were administered; this was subsequently corrected
by reducing the dose and changing the commercial formu-
lation used. The data from appointment records and pa-
tient medical records supported the patients’ impressions.

DISCUSSION

This study of 28 patients with idiopathic CD treated
with BONT/A showed that the majority experienced
an improvement in dystonic motor symptoms over the
years of treatment.

Only a small number of patients were included in the
study, reflecting the difficulty of adhering to the treat-
ment over the years. Nonetheless, the number of patients
assessed after seven years of follow-up (48.27%) is sim-
ilar to the 35.55% of patients who were still continuing
BoNT/A treatment after 12 years of follow-up reported
by Haussermann et al."?. Patients selected for the study
had a different profile from those who were not included,
having a lower age at onset and a greater prevalence of
generalized dystonia. Many patients may have given up
attending the Movement Disorders Unit because of the
inefficacy or side effects of the therapy®”'*'*. Another
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Fig 2. Severity of cervical dystonia on the Toronto Western Spas-
modic Torticollis Rating Scale.
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Fig 3. Pain intensity measured on a visual analog pain scale.

possible reason for failure to attend the Unit may have
been remission from the disease, very probably as a con-
sequence of BONT/A treatment. The latter explanation
could apply to this series as the number of patients with
generalized dystonia (which is both more severe and
less likely to lead to remission) who continued until the
end of the follow-up was greater than the corresponding
number of patients with milder, focal dystonia. However,
the initial assessment of severity on the TWSTRS was
similar in the patients selected and those who gave up
the treatment. In their initial assessment, Brashead et
al.”” also found similarities between the severity of dys-
tonia in patients who continued treatment and those
who abandoned it. Of their patients, 21.8% — none of
whom had clinical remission — abandoned treatment im-
mediately after the first session of BONT/A injections.
Another important factor associated with patients giving
up treatment that should be taken into consideration in
our study is that it was carried out in a public hospital,
a factor in developing countries that makes it more dif-
ficult to obtain suitable treatment regularly because of
a range of situations related to patients’ socioeconomic
conditions. Other possibilities that should be considered
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are that patients may have continued the follow-up in
different hospitals or died*”",

Among patients who underwent regular clinical
follow-up, the rate of attendance at medical appoint-
ments was similar to that observed in studies in which a
high degree of satisfaction with the long-term results of
CD treatment with BONT/A was reported®'*">. BONT/A
is currently the treatment of choice for CD, and the re-
sults of long-term follow-up studies have shown the
safety and efficacy of this treatment®**'>'>!%,

Patient assessment after seven years showed that
they had lower severity levels on the TWSTRS and less
complex patterns of presentation than at the beginning
of the follow-up at the Movement Disorders Unit. The
chemical denervation produced by BoNT/A is known
to be temporary; however, it is believed that a gradual
improvement in CD motor patterns can occur with cu-
mulative doses of BONT/A administered in a series of
visits'. Kessler et al.® found a progressive, statistically
significant motor improvement after the sixth set of
BoNT/A injections, and this lasted for at least 15 subse-
quent injection visits (approximately four years). How-
ever, patients whose severity scores were initially higher
continued to have higher mean severity scores than those
whose severity scores were lower at the first assessment.
These findings are in keeping with the data in the present
study, which found small differences between the results
measured on the TWSTRS at the first and the second as-
sessment for each patient. Another very important factor
that should be borne in mind when interpreting the re-
sults in terms of the efficacy of the therapy is the pos-
sibility of a residual effect of BONT/A at follow-up as-
sessments simulating a more definitive improvement®2,

The change in the clinical presentation of CD can be
measured by means of two parameters: [a] the increase
or decrease in the number of types of abnormal postures;
[b] the change in the pattern of abnormal postures. Only
10 patients did not have any change, i.e., 62.2% of the pa-
tients in this series had a change in their clinical presen-
tation over the years. Maia et al."” found that 35.8% of
their patients had had changes in their clinical presenta-
tion. However, these authors only considered a change
in the pattern of abnormal postures and not the side af-
fected by CD to be a change in presentation. Using their
methodology, only five patients (17.85%) would have
been considered to have had a different presentation at
the second assessment. Insofar as the number of presen-
tations of CD is concerned, it is known that the number
of abnormal postures is directly related to the severity of
the disease®. Although it was not statistically significant,
the number of patients with more than one abnormal CD
posture fell from 60% at the first assessment to 40% at
the second. Skogseid and Kerty' found that the number

Cervical dystonia: botulinum toxin type A
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of abnormal postures fell in 19.23% of their patients who
considered BoNT/A to have had a beneficial effect. Nev-
ertheless, it is possible that the long-term response to
this therapy is not related to the degree of complexity of
CD as measured by the number of presentations®.

The symptoms were observed to spread to other sites
in two patients. This number is much smaller than the
33 to 34.3% of spreading found in other studies''*. How-
ever, the difficulties in measuring the spread of symp-
toms because not all patients were available for the
second assessment should also be stressed. This rea-
soning also applies to analysis of remission from symp-
toms. The proportion of patients who experience com-
plete remission during the natural course of the disease,
usually during the first years, is low (between 4.7 and
30%)>"°. Haussermann et al."® found six patients with re-
mission in a group of 32 who took part in a complete
follow-up. Of these, only one did not need further treat-
ment and was thus considered to have had complete re-
mission. The influence of BON'T/A on the spread of and
remission from CD remains to be further elucidated'®.

The high prevalence of pain (around 70% of patients)
distinguishes cervical dystonia from other focal dysto-
nias and contributes significantly to patient disability"’.
BoNT/A is highly effective in controlling pain, and its
analgesic effect is sustained for a long time®. However,
in contrast to the improvements in CD motor symptoms
observed with BONT/A treatment, there was no reduc-
tion in pain with cumulative doses. Long-term follow-up
studies do not attach particular importance to the pat-
tern of pain observed over the years®*'*",

The adverse effects of BONT/A in our study were re-
ported by very few patients and, with the exception of
one patient, were short-lived. It should be remembered
that these were the patients who continued to take part
in the follow-up and were satisfied with the treatment.
As occurred in other studies, the patients who aban-
doned the follow-up may have included those patients
who had more severe adverse effects*”'*'. The main ad-
verse effects that can make a CD patient abandon follow-
up are weakness of the cervical muscles, dysphagia and
pain at the injection site'.

Most long-term studies demonstrating the efficacy
and safety of BONT/A were carried out in centers where
a single commercial formulation was used as the stan-
dard throughout the treatment (Botox® or Dysport®)®'**.,
Such standardization was not possible in this study be-
cause the state government supplied the hospital peri-
odically with the least expensive BONT/A at the time.
For this reason, all the patients received Botox® in the
first injections and Dysport® and Prosigne® after that. The
change in commercial formulation during the treatment
prevented a comparative analysis of the doses and total

749



Cervical dystonia: botulinum toxin type A
Camargo et al.

amounts of the drug used in the patients. Because they
are biological products, the conversion factor between
the different commercially available BONT/A formula-
tions may not be completely accurate and their potencies
may not be exactly the same. In an important multicenter
study using Dysport® for CD, the efficacy and safety of
treatment in patients who had previously received Botox”
was similar to that in patients who had not had any pre-
vious treatment™. In contrast, in another study patients
who had received Dysport® showed an improvement
when they were treated with Botox'. There was an in-
crease in adverse effects when the Botox® dose was re-
placed by Dysport® and the doses were automatically
changed in the ratio 1:3*'. Currently, it is known that the
relationship between Botox® and Dysport® can vary be-
tween 1:3 and 1:5. It is recommended that the BONT/A
dose be adjusted individually for each patient and that
an initial Dysport® dose of 500 U be used to minimize
side effects®. Prosigne® appears to be as effective and
safe as Botox® for CD patients. Although a previous study
showed that larger doses of Prosigne® were needed to
achieve a similar effect to that achieved in CD patients
who underwent Botox® treatment, a recent controlled
study showed that doses in the proportion 1:1 resulted
in the same efficacy and safety***. Currently available
data show that commercially available BONT/A formu-
lations are safe to use. Nevertheless, the differences in the
adverse effects associated with each formulation suggest
that each product should be used based on a knowledge
of the product, including the product literature, dosage
recommendations and methods of administration®.

In conclusion, this study has shown that BONT/A
is a safe and effective long-term treatment for control-
ling CD motor symptoms and leads to a progressive im-
provement in motor pattern. Further follow-up studies
of patients who abandoned therapy during the follow-
up period are required to compare the natural history
of the disease with the disease in patients who received
BoNT/A treatment.
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