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ABSTRACT

Introduction: To determine the demographic and clinical characteristics and response to 
botulinum toxin type A (BoNT-A) therapy in patients with cervical dystonia (CD). 

Method: A retrospective analysis of the detailed medical records of the patients with CD, 
followed up at our Botulinum Toxin Outpatient Clinic from 1998 to 2012, was performed. 
The treatment data were compared between the patients with primary CD and those 
with secondary CD; between patients receiving BoNT-A treatment for more than 5 years 
and less than five years, and between first applications and last applications.

Results: Fifty-seven patients (56.15% women) with CD were included in this study. The 
mean age was 41.01±13.42 years, the mean age at symptom onset was 32.93±15.45 
years, and the mean dystonia duration was 8.10±8.5 years. The interval between onset 
of symptom and first BoNT-A treatment was 5.94±9.06 years, the duration of BoNT-A 
treatment was 36.13±29.17 months, and the number of applications was 8.48±6.23 in 45 
patients with CD who were under treatment with BoNT-A for more than 1 year and had 
received at least three injections before. There was no difference between the patients 
with primary and secondary CD in terms of treatment results. The injection interval of 
the patients receiving BoNT-A treatment for more than 5 years and less than 5 years 
was 18.37±5.10 and 14.43±2.36 weeks, respectively (p=0.001). There were no differences 
in the other treatment values. The mean doses were 559.00±147.60 vs. 681.66±188.09 
units (p=0.0001), the durations of improvement were 11.82±2.71 vs. 13.00±4.00 weeks 
(p=0.014), the response scores were 2.71±0.3 vs. 3.02±0.5 (p=0.002), the response ratings 
were 64.66%±16.18 vs. 71.22%±17.29 (p=0.001), and the numbers of muscles applied were 
3.15±1.16 vs. 3.51±0.99 (p=0.012) in the first and last applications, respectively.

Conclusion: There were no differences between the response of the patients with primary 
and secondary CD. Our results showed a statistically significant increase in the mean dose 
of BoNT-A, the response rating, the number of muscles applied, the duration of improvement, 
and the injection interval over time. (Archives of Neuropsychiatry 2014; 51: 383-388)
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ÖZET

Giriş: Servikal distoni (SD)’li hastaların klinik ve demografik özellikleriyle botulinum toksin 
tip A (BoNT-A) tedavisine yanıtlarını değerlendirmek. 

Yöntem: Hastanemiz Nöroloji Kliniği Botulinum Toksin Polikliniği’nde 1998-2012 
yılları arasında takip edilen SD’li hastaların ayrıntılı tıbbi kayıtları retrospektif olarak 
değerlendirildi. Birincil ve ikincil SD’lilerin, beş yıldan uzun ve kısa süreli BoNT-A tedavisi 
alanların verileri, ayrıca ilk ve son tedavi verileri karşılaştırıldı.

Bulgular: Çalışmaya alınan 57 (%56,15’i kadın) SD’li hastanın yaş ortalaması 41,01±13,42 
yıl, semptomların başlama yaşı ortalama 32,93±15,45 yıl, ortalama distoni süresi 8,10±8,5 
yıldı. Bir yıldan uzun takipli ve en az üç uygulama yapılmış 45 hastanın tedavi verileri 
ortalamaları; tedavi gecikmesi 5,94±9,06 yıl, tedavi süresi 36,13±29,17 ay, tedavi sayısı 
8,48±6,23 idi. Birincil ve ikincil SD’li hastaların tedavi yanıtları arasında fark yoktu. 
Beş yıldan uzun ve kısa süreli BoNT-A tedavisi alanların ortalama BoNT-A uygulama 
aralığı 18,37±5,10 ve 14,43±2,36 hafta (p=0,001) idi, diğer tedavi verileri arasında 
anlamlı fark yoktu. Sırayla ilk ve son uygulamadaki ortalama tedavi verileri; BoNT-A 
dozu 559,00±147,60 ve 681,66±188,09 U (p=0,0001), tedavi etkinlik süresi 11,82±2,71 ve 
13,00±4,00 hafta (p=0,014), tedaviye yanıt derecesi 2,71±0,3 ve 3,02±0,5 (p=0,002), düzelme 
oranı %64,66±16,18 ve %71,22±17,29 (p=0,001) ve uygulama yapılan kas sayısı 3,15±1,16 
ve 3,51±0,99 (p=0,012) bulundu.

Sonuç: Birincil ve ikincil SD’lilerin tedaviye yanıtları arasında fark yoktu. Sonuçlarımız, 
zamanla ortalama BoNT-A dozu, düzelme oranı, enjeksiyon yapılan kas sayısı, etkinlik 
süresi ve uygulama aralığında istatistiksel olarak anlamlı artış olduğunu gösterdi.
(Nöropsikiyatri Arşivi 2014; 51: 383-388)

Anahtar kelimeler: Servikal distoni, demografik özellikler, klinik özellikler, klinik bulgular, 
botulinum toksin

Çıkar Çatışması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatışması 
bildirmemişlerdir.



Introduction

Cervical dystonia (CD) is a movement disorder, character-
ized by abnormal head, neck, and shoulder posture due to re-
petitive clonic and tonic involuntary contractions in muscles of 
the neck and shoulder region (1,2). It is the most common form 
of adult-onset focal dystonia. Its pathological mechanism and 
the exact prevalence are not known (3,4,5,6). Cervical dysto-
nia causes rotation of the head (torticollis), tilting of the head 
(laterocollis), flexion of the neck (anterocollis), and extension 
of the neck (retrocollis). Sometimes, it can occur in combina-
tion with all of these clinical forms, and such clinical forms can 
be combined with elevation or anterior shifting of the shoulders 
(1,2). Other movement disorders can coexist with this movement 
disorder (1). Several clinical studies have suggested injections 
of botulinum toxin as first-line therapy in the treatment of CD (7).

The aims of our study are to determine the demographic and 
clinical characteristics and to evaluate response to long-term 
botulinum toxin type A (BoNT-A) therapy and co-existent move-
ment disorders in patients with cervical dystonia (CD) who were 
followed up at our clinic.

Methods 

A retrospective analysis of the detailed medical records of 
patients with CD, followed up at our Botulinum Toxin Outpatient 
Clinic from December 1998 to December 2012, was performed, 
and their demographic and clinical characteristics were evalu-
ated. The patients who had incomplete medical records were 
excluded. The treatment data of the patients who were under 
treatment with BoNT-A for more than 1 year and who received 
at least three consecutive treatments were investigated. These 
data were compared between patients with primary CD and 
secondary CD, patients receiving BoNT-A treatment for more 
than 5 years and less than 5 years, and first applications and 
last applications. BoNT-A applications after dose adjustment 
were accepted as first treatment to increase the reliability of 
this study.

All patients were diagnosed according to published criteria 
(8). They were categorized as torticollis, laterocollis, anterocol-
lis, retrocollis, and combined form according to their clinical 
manifestation. All patients undertook the following: detailed 
medical history, including past and present medicine, birth 
trauma, and central or peripheral trauma; complete neurolog-
ical examination; and magnetic resonance imaging of the brain 
and cervical portion of the spinal cord for distinguishing known 
causes of secondary dystonia.

In this study, the patients were evaluated according to the 
following clinical and demographic parameters: gender, current 
age, age at CD onset, duration of the disease, clinical form of CD, 
right or left deviation, onset form of the disease (acute/chronic), 
medical history, presence of head tremor, pain, sensory trick 

and other coexistent movement disorders, consanguinity of the 
parents, the family history of dystonia or other movement dis-
orders, the interval between symptom onset and first BoNT-A 
treatment (the latency of BoNT-A treatment), and the duration 
of BoNT-A treatment.

The patients were treated and evaluated by the same ex-
perienced neurologist. Two preparations of BoNT-A Dysport®, 
Ipsen, UK and BOTOX®, Allergan, USA) were used. Electro-
myographic guidance was used for botulinum toxin injections 
whenever deemed necessary. At each visit before the BT-A 
injection, the severity of CD was measured based on the se-
verity of rotation section of the Toronto Western Spasmod-
ic Torticollis Rating Scale (TWSRTS-Severity) (9). Determi-
nation of first doses of BoNT-A was made according to the 
severity of the disorder, and then, the doses of BoNT-A for 
each subsequent application were tempered to the severity 
of disorder, the therapeutic response, and adverse effects 
of the previous injections. Total BoNT-A dose per treatment, 
number of muscles applied, and BoNT-A dose of per target 
muscle were recorded for each application. In addition, the 
efficacy of each application was routinely evaluated 4 weeks 
after injection, based on a 0-4 scale (0=no effect; 4=marked 
improvement in severity and function), and the response rate 
was assessed using a visual analog scale (VAS) as percent-
age (0% to 100%) by the patients. A response rate equal to or 
greater than 50% was accepted as successful treatment. In 
order to evaluate the duration of the effect, adverse effects, 
and duration of the adverse effects, all patients were evalu-
ated monthly. The time between the injection of BoNT-A and 
the first sign of improvement (the latency to response; days); 
the time between the injection of BoNT-A and the maximal 
improvement (the peak improvement time; days); the duration 
of the effect (weeks); and the interval between each injec-
tion (the injection interval; weeks) were recorded for each 
application. The duration of effect was accepted as the time 
between the peak improvement after injection and the reap-
pearance of symptoms. Re-injections were performed when 
symptoms of CD became apparent, and the injection intervals 
were not shorter than 3 months.

This study was approved by the local ethics committee. Sta-
tistical analysis was performed using Statistical Package for 
Social Sciences 15.0 (SPSS Inc., Chicago, IL, USA). Data were 
presented as mean±standard deviation. Paired-samples t-test 
and independent-samples t-test were used to compare means. 
P<0.05 was considered statistically significant.

Results

Of the 57 patients with CD, 32 (56.15%) were female and 25 
(43.85%) were male. The mean age was 41.01±13.42 (range 16 
to 69) years, the mean age at symptom onset was 32.93±15.45 
(range 1 to 63) years, and the mean dystonia duration was 
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8.10±8.5 (range 0.5 to 42) years. Pure torticollis was determined 
in 34 (59.64%), pure laterocollis was determined in 5 (8.78%), pure 
anterocollis was determined in 1 (1.75%), and the combined form 
was determined in 17 (29.83%, of the 17 patients with combined 
form, 11 had torticollis in addition to retrocollis, 4 had torticollis 
in addition to anterocollis, and 2 had multiple-sided rotation) of 
the patients. Of the 56 patients with torticollis and laterocollis, 
35 had left-sided CD and 21 had right-sided CD. In addition to 
CD, 3 (5.27%) of the patients had hand/arm dystonia, 2 (3.5%) had 
hand/arm and truncal dystonia, 1 (1.75%) had blepharospasm, 19 
(33.33%) had head tremor, 2 (3.5%) had postural hand tremor, and 
2 (3.5%) had Parkinson disease. Sensory trick was reported by 42 
patients (73.68%), and neck pain was reported by 28 (49.12%) of 
the patients. Of the 57 patients, 44 (77.2%) had primary CD and 13 
(22.8%) had secondary CD. Eight (61.5%) patients with secondary 
CD had a history of long-term neuroleptics use, 2 (15.4%) had a 
history of Parkinson’s disease, 2 (15.4%) had a history of birth 
trauma, and 1 (7.7%) had a history of head trauma. Seven (15.9%) 
of the 44 patients were with primary CD, 7 (87.5%) of the eight pa-
tients had tardive CD, and 1 (50%) of the 2 patients with Parkinson 
disease had the combined form. Both of the patients who had 
multiple-sided rotation had a history of birth trauma. Moreover, 4 
(50%) of the 8 patients with tardive CD had additional movement 
disorders besides CD (1 had blepharospasm, 2 had hand/arm 
dystonia, and 1 had hand tremor), and 2 patients with birth trau-
ma had additional hand/arm and truncal dystonia. All patients’ 
onset of symptoms was chronic, except that of a patient whose 
onset of CD symptoms was acute after head trauma. One of the 
patients’ sons and 2 cousins had a history of focal dystonia, 1 of 
the patients’ parents had consanguinity and his 2 cousins had a 
history of focal dystonia, and the patient with Parkinson disease 
had a brother with Parkinson disease.

BoNT-A could not be injected in 3 patients, because BoNT-A 
could not be provided. BoNT-A treatment data of 9 patients who 
had irregular follow-up or who did not receive at least 3 consec-
utive treatments were excluded. Most of the patients (N=44) had 
Dysport injected. BoNT-A treatment data of 45 patients whose 
treatment results were evaluated are summarized in Table 1.

We did not find a statistically significant difference in the 
mean dose of BoNT-A, the mean latency to response, the mean 
peak improvement time, the mean duration of effect, the mean 
injection interval, or the mean response rate of the first and 
last injection between patients with primary and secondary CD. 
The mean BoNT-A injection interval was significantly higher in 
the patients receiving BoNT-A treatment for more than 5 years 
compared with less than 5 years (18.37±5.10 and 14.43±2.36 
weeks, p=0.001, respectively). In keeping with this finding, the 
mean duration of effect was longer in the patients receiving 
BoNT-A treatment for more than 5 years compared with less 
than 5 years (13.85±5.23 and 11.36±2.41 weeks, p=0.194, respec-
tively), but this difference was not statistically significant. There 
were no differences between both groups in terms of other data 
on treatment (the results are outlined in Tables 2 and 3). 

There were statistically significant differences in the mean 
dose of BoNT-A, the mean duration of effect, the mean response 
score, the mean response rate, and the mean number of muscle 
applied, but there was no difference in the mean injection interval 
and the mean severity of CD when comparing the data on the first 
and last treatments (the detailed data are shown in Table 4). 

Discussion

It has been reported that women are affected by CD 1.5-1.9 
times more often than men. The age of onset of CD is generally 
observed between the fourth to seventh decades, and the peak 
incidence is in the fifth decade (2). The age of onset of disor-
der was lower among females, and the number of females was 
slightly higher than the number of males, but the rate of females 
to males (F/M=1.28) was less than previously reported in our 
patients. It has been reported in several studies that there was 
no statistically significant preponderance of right or left devia-
tion in CD, and there were different results (2,10). In our series, 
left-sided CD 1.67 times more frequent than right-sided CD.

Table 1. The data of BoNT-A treatment in patients with CD 

N 45

The latency of BoNT-A treatment (years) 5.94±9.06 (0.1-40)

The duration of BoNT-A treatment (months) 36.13±29.17 (12-120)

The number of BoNT-A treatments 8.48±6.23 (3-23)

The dose of BoNT-A (U) 643.23±154.01 (400-1150)

The latency to response (days) 6.11±4.78 (1-30)

The peak improvement time (days) 13.24±6.30 (5-42)

The duration of effect (weeks)  13.02±4.61 (4-36)

The injection interval (weeks) 17.06±4.73 (12-29)

Data were presented as mean±standard deviation (range). 
BoNT-A: Botulinum toxin type A, CD: Cervical dystonia, U: Unit.

Table 2. The comparison of BoNT-A treatment data of the pa-
tients with primary CD and secondary CD

 Primary CD  Secondary CD P
 (N=34) (N=11) value

The dose of BoNT-A (U) 640.86±160.73 650.59±137.93 0.717

The latency to response (days) 6.73±5.21  4.18±2.40 0.200

The peak improvement time (days) 14.11±6.81 10.54±3.35 0.187

The duration of effect (weeks) 13.57±4.89 11.31±3.25  0.410

The injection interval (weeks) 17.37±4.82 16.09±4.52 0.481

The response rate of first application (%) 63.82±16.00 67.27±17.22 0.467

The response rate of last application (%) 71.61±17.56 70.00±17.17 0.918

Data were presented as mean±standard deviation. 
BoNT-A: Botulinum toxin type A, CD: Cervical dystonia, U: Unit.



We found that the most frequent type of dystonia was pure 
torticollis (59.64%) in our study. Similarly, other studies have re-
ported that the most frequent type of dystonia was pure torticollis 
(1,11,12). Jankovic et al. (1) reported in their study that 66% of the 
patients had the combined form. The percentage of this form was 
29.83%, and it was the second most frequent type of dystonia in 
our study. The reported percentages of anterocollis and retrocol-
lis by these authors were higher than ours, too. It has been report-
ed that the clinical form of CD may change to another form of CD 

over the years (11,12). Right-sided torticollis changed to right-sid-
ed torticollis, in addition to retrocollis, 13 and 15 months after the 
beginning of the symptoms in our 2 patients, and left-sided torti-
collis changed to right-sided torticollis, in addition to retrocollis, 
12 months after the beginning of the symptoms in another patient.

In a recently performed study, the authors compared char-
acteristics of the patients with primary CD to patients with tar-
dive CD and reported that they did not observe any difference 
in terms of clinical manifestation between the groups (13). We 
determined that the majority of tardive CD patients (87.5%) were 
combined form in our series; however, only 15.9% of the primary 
CD patients were combined form. Moreover, 4 (50%) of the 8 
patients with tardive CD had additional movement disorders be-
sides CD (1 had blepharospasm, 2 had hand/arm dystonia, and 1 
had hand tremor), and 2 patients with birth trauma had addition-
al hand/arm and truncal dystonia.

All patients reported that the onset of their symptoms was 
chronic, except 1, whose onset of CD symptoms was acute af-
ter a head trauma. It has been reported in previously reported 
studies that the symptoms of CD generally increase gradually, 
but there may be acute onset of symptoms after head, neck, and 
shoulder region trauma in 5%-21% of CD cases (10,14,15). 

Head and hand tremor may be observed in patients with CD, 
and CD coexists with other focal dystonias, such as blepharo-
spasm, and writer’s cramp (1). The mechanism of head tremor 
in CD is not exactly known (16), and it has been reported by sev-
eral authors that head tremor was observed in 35%-80% of the 
patients with CD (1,16,17,18). Also, 33.33% of our patient group 
had a head tremor, and 3.5% of them a postural hand tremor. We 
observed blepharospasm in a (1.75%) patient, hand/arm dysto-
nia in 3 (5.27%) patients, and hand/arm and truncal dystonia in 2 
(3.5%) patients. The percentage of both types of focal dystonia 
(blepharospasm and hand/arm dystonia) was 10% in the Jan-
kovic et al. study (1). It was also reported that anterocollis was 
observed in patients with Parkinson disease (19). We observed 
pure anterocollis in 1 of our patients with Parkinson disease and 
torticollis, in addition to anterocollis, in the other.

Patients with focal dystonia can reduce the severity of dys-
tonic spasms usually by touching the affected body part; it is 
called “sensory trick.” In a recently performed study, it has been 
reported that sensory tricks were observed in all types of focal 
dystonia; however, they were most commonly observed in CD. 
The authors have reported that they observed sensory tricks in 
81% of their patients with CD in this study (20). Sensory tricks 
were reported by 73.68% of our patient group. It has been report-
ed that pain was more frequent in patients with CD when com-
pared patients with other dystonia types, and 58.8%-80% of pa-
tients with CD had intermittent or continuous neck pain (1,17,21). 
Pain can significantly affect the quality of life of patients with CD 
(21). However, the percentage of pain was lower in our series; 
49.12% of our patients had pain in the cervical region.

Cervical dystonia is called primary CD if there is no identifi-
able underlying cause, such as a structural anomaly in the cen-
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Table 4. The comparison of BoNT-A treatment data of the first 
applications and last applications in patients with CD 

N=45 First  Last P
 application application value

The dose of BoNT-A (U) 559.00±147.60 681.66±188.09 0.0001*

 (400-1000) (400-1150) 

The duration of effect (weeks) 11.82±2.71  13.00±4.00 0.014*

 (4-20) (4-26) 

The injection interval (weeks) 16.82±4.22  16.86±5.30 0.947

 (12-24) (12-32) 

The response score 2.71±0.3  3.02±0.5 0.002*

 (1-4) (0-4) 

The response rate (%) 64.66±16.18  71.22±17.29 0.001*

 (40-95) (30-100) 

The severity of CD 3.44±0.58  3.12±0.61 0.768

 (2-4) (2-4) 

The number of muscles applied 3.15±1.16  3.51±0.99 0.012*

 (2-6) (2-5) 

Data were presented as mean±standard deviation (range), *: statistically significant.
BoNT

Table 3. The comparison of BoNT-A treatment data of the pa-
tients with CD receiving BoNT-A treatment for more than 5 
years and less than 4 years

 The treatment  The treatment
 duration  duration
 <5 years ≥5 years P
 (N=15) (N=30) value

The dose of BoNT-A (U) 623.95±144.08 652.88±160.24 0.350

The latency to response (days) 5.20±3.21  6.56±5.39 0.310

The peak improvement time (days) 11.46±4.83 14.13±6.82 0.717

The duration of effect (weeks) 11.36±2.41 13.85±5.23  0.194

The injection interval (weeks) 14.43±2.36 18.37±5.10 0.001*

The response rate of first application (%) 62.33±17.09 65.83±15.87 0.792

The response rate of last application (%) 68.66±16.74 72.50±17.70 0.975

Data were presented as mean ± standard deviation, *: statistically significant.
BoNT-A: Botulinum toxin type A, CD: Cervical dystonia, U: Unit.



tral nervous system, or secondary CD if it occurs as a conse-
quence of a structural anomaly or metabolic reasons (2,3). Most 
of the patients with CD are primary CD, as ours were. The most 
frequent reasons of secondary CD are trauma and previous ex-
posure to neuroleptics (22); 61.5% of the patients with second-
ary CD had a history of long-term use of neuroleptics, but the 
percentage of post-traumatic CD was low (15.4% birth trauma 
and 7.7% head trauma) in our study. İn our 2 (15.4%) patients, CD 
developed over the course of Parkinson disease. 

Jankovic et al. (1,23) have reported that the percentage of 
patients with a family history of a movement disorder was 44% 
in their group, but only 3 patients (5.26%) had a family history of 
a movement disorder in our patient group. A low percentage of 
patients with a family history of a movement disorder was found 
in the Yildiz et al. (17) study, which is consistent with our study. 

When comparing our study results with other studies, which 
reported the results of long-term BoNT-A treatment of patients 
with CD, the mean interval between symptom onset and first 
BoNT-A injection was significantly longer than that reported by 
Gill et al. (24) (5.94±9.06 and 2.9 years, respectively). The reasons 
for delay of BoNT-A therapy may be related to slow increase 
of symptoms of CD, misdiagnosis, difficulty in reaching centers 
for BoNT-A treatment, or difficulty in providing BoNT-A. In our 
study, the mean dose of BoNT-A was higher than the result of 
Mohammadi et al. (25) and lower than the result of Haussermann 
et al. (26) (643.23±154.01; 389±144 and 833±339 units [U], respec-
tively). The mean latency to response was 6.11±4.78 days, and 
the mean peak improvement time was 13.24±6.30 days in our 
study. Bhaumik et al. (27) have reported that the mean latency 
to response was 9.7±5.7 days. The mean duration of the effect 
of BoNT-A treatment was 13.02±4.61 weeks in our patients. In 
the Mohammadi et al. (25) study, this period was 11±1.6 weeks. 

It has been reported that adverse effects occurred in 34%-
75% of the patients who were treated with BoNT-A, and the most 
common adverse effects were dysphagia, weakness in cervical 
muscles, hypophonia, dry mouth, and atrophy of muscles (26,28). 
Forty percent of our patients developed dysphagia at any applica-
tion; 11.11% of the patients had atrophy of some applied muscles, 
11.11% of them had weakness in cervical muscles, 2.22% had 
hypophonia, 2.22% of them had hoarseness, and 4.44% of them 
developed syncope when they received the injection. The mean 
duration of dysphagia, which was the most common adverse ef-
fect, was 11.18±7.51 (range: 1-30) days, and it was shorter than 
the Kessler et al. (28) result (average: 3.5 weeks). Severe dyspha-
gia and need for nasogastric tube feeding, as experienced by a 
patient in Haussermann et al. (26), did not occur in our patients. 
All adverse effects were mild and reversible. The difference be-
tween the mean duration of effect and the rate and severity of 
adverse effects of the studies may be related to different mean 
doses of BoNT-A used in each study.

The majority of patients reported being satisfied with their 
treatment results. Evaluation results of the doctor who evalu-
ated the treatment correlated with the evaluation results of the 

patients. There was a significant increase in the efficacy of 
treatment over time in both evaluations. In the study by Skog-
seid and Kerty (29), whose mean treatment time was 5.5 years, 
the percentage of patients reported being excellent, good, or 
moderate efficient (85%) were correlated with evaluation of 
the treating doctors (92%). Hsiung et al. (30) performed a retro-
spective evaluation of the patients whose mean treatment time 
was more than 10 years and reported that their success rate 
was 68%. Our percentage of patients, considering the results 
of successful treatment (response rate equal to or greater than 
50%) was higher (95.5%) than the results of these authors. The 
difference between the results may be related to our more sat-
isfied patients having had regular follow-ups, and we excluded 
patients who had irregular follow-ups.

None of our patients observed spontaneous remission, and 
none of the patients had primary resistance, but a patient who 
was treated with BOTOX had secondary resistance. We did not 
perform a BoNT-A antibody test to a patient who developed 
secondary resistance, but this patient showed an adequate 
and efficient response to Dysport administration, with a mean 
dose ratio of 4 between toxins. It has been reported Dysport is 
more efficient, and its incidence of adverse effects is higher in 
the treatment of CD; there were differences between different 
serotypes of BoNT or different preparations of one serotype 
in terms of clinical efficiency, safety, development of antibody, 
and specificity (31,32). Although the development of neutraliz-
ing antibodies was mostly considered the reason of poor or no 
response to BoNT in past years, recently, it has been indicated 
that it is more frequently due to factors other than immunoge-
nicity, such as a change in the course of the disease (33,34,35).

In conclusion, based on our findings, the combined form 
was more common in patients with tardive CD, and multiple-sid-
ed CD was more common in patients with birth trauma. More-
over, in addition to CD, dystonia in other body parts was more 
commonly observed in these patients. However, there were no 
differences between the response of the patients with primary 
and secondary CD. Our results showed an increase in the dose 
of BoNT-A, the response rating, the number of muscles applied, 
the duration of improvement, and the injection interval— es-
pecially after treatment for more than 5 years—over time, and 
long-term BoNT-A treatment is an efficacious and safe treat-
ment option in CD.

References

1. Jankovic J, Leder S, Warner D, Schwartz K. Cervical dystonia: 
clinical findings and associated movement disorders. Neurology 
1991; 41:1088-1091. [CrossRef]

2. Chan J, Brin MF, Fahn S. Idiopathic cervical dystonia: clinical cha-
racteristics. Mov Disord 1991; 6:119-126. [CrossRef]

3. Fahn S, Marsden CD, Calne DB. Classification and investigation 
of dystonia. Marsden CD, Fahn S, editörler. Movement Disorders 
içinde. 2. Baskı. London: Butteworths; 1987; s. 332-358.

387Şen et al.
Long term BoNT-A theraphy in patients with cervical dystonia

http://dx.doi.org/10.1212/WNL.41.7.1088
http://dx.doi.org/10.1002/mds.870060206


4. Jankovic J, Tsui J, Bergeron C. Prevalence of cervical dystonia 
and spasmodic torticollis in the United States general population. 
Parkinsonism Relat Disord 2007; 13:411-416. [CrossRef]

5. Nutt JG, Muenter MD, Aronson A, Kurland LT, Melton LJ 3rd. Epi-
demiology of focal and generalized dystonia in Rochester, Minne-
sota. Mov Disord 1988; 3:188-194.[CrossRef]

6. Leube B, Hendgen T, Kessler KR, Knapp M, Benecke R, Auburger G. Evi-
dencefor DYT7 being a common cause of cervical dystonia (torticollis) 
in Central Europe. Am J Med Genet 1997; 74:529-532. [CrossRef]

7. Simpson DM, Blitzer A, Brashear A, Comella C, Dubinsky R, Hallet 
M, Jankovic J, Karp B, Ludlow CL, Miyasaki JM, Naumann M, So Y. 
Assessment: Botulinum neurotoxin for the treatment of movement 
disorders (an evidence-based review): report of the Therapeutics 
and Technology Assessment Subcommittee of the American Aca-
demy of Neurology. Neurology 2008; 70:1699-1706. [CrossRef]

8. Albanese A, Asmus F, Bhatia KP, Elia AE, Elibol B, Filippini G, Gasser 
T, Krauss JK, Nardocci N, Newton A, Valls-Sole J. EFNS guideli-
nes on diagnosis and treatment of primary dystonias. Eur J Neurol 
2011; 18:5-18. [CrossRef]

9. Consky ES, Lang AE. Clinical assessments of patients with cervi-
cal dystonia. Jancovic J, Hallett M, editörler. Therapy with botuli-
num toxin içinde. New York: Marcel Dekker; 1994; s. 211-237.

10. Rondot P, Marchand MP, Dellatolas G. Spasmodic torticollis-review 
of 220 patients. Can J Neurol Sci 1991; 18:143-151.

11. Freidman A, Fahn S. Spontaneous remissions in spasmodic torti-
collis. Neurology 1986; 36:398-400. [CrossRef]

12. Jahanshani M, Marion MH, Marsden CD. Natural history of 
adult-onset idiopathic spasmodic torticollis. Arch Neurol 1990; 
47:548-552. [CrossRef]

13. Godeiro-Junior C, Felicio AC, Aguiar PC, Borges V, Silva SM, Ferraz 
HB. Neuroleptic-induced tardive cervical dystonia: clinical series 
of 20 patients. Can J Neurol Sci 2009; 36:222-226. [CrossRef]

14. Lowenstein DH, Aminoff MJ. The clinical course of spasmodic tor-
ticollis. Neurology 1988; 38:530-532. [CrossRef]

15. Samii A, Pal PK, Schulzer M, Mak E, Tsui JK. Post-traumatic cervi-
cal dystonia: a distinct entity? Can J Neurol Sci 2000; 27:55-59.

16. Pal PK, Samii A, Schulzer M, Mak E, Tsui JK. Head tremor in cervi-
cal dystonia. Can J Neurol Sci 2000; 27:137-142.

17. Yıldız BG, Gürsoy AE, Güneri A. Botulinum toxin type A application 
for the treatment of cervical dystonia. Parkinson Hast Hareket Boz 
Der 2012;15:1-6. [CrossRef]

18. Godeiro-Junior C, Felicio AC, Aguiar PC, Borges V, Silva SM, Ferraz 
HB. Head tremor in patients with cervical dystonia: different out-
come? Arq Neuropsiquiatr. 2008; 66:805-808. [CrossRef]

19. Savica R, Kumar N, Ahlskog JE, Josephs KA, Matsumoto JY, Mc-
Keon A. Parkinsonism and dropped head: dystonia, myopathy or 
both? Parkinsonism Relat Disord 2012; 18:30-34. [CrossRef]

20. Loyola DP, Camargos S, Maia D, Cardoso F. Sensory tricks in focal dys-
tonia and hemifacial spasm. Eur J Neurol 2013; 20:704-707. [CrossRef]

21. Kutvonen O, Dastidar P, Nurmikko T. Pain in spasmodic torticollis. 
Pain 1997; 69:279-86. [CrossRef]

22. Hanağası HA. Servikal Distoni ve Botulinum Toksini Tedavisi. 
Nöropsikiyatri Arşivi 2006; 43:27-30.

23. Jankovic J, SchwartzKS. Clinical correlates of response to botuli-
num toxin injections. Arch Neurol 1991; 48:1253-1256. [CrossRef]

24. Gill GE, Manus ND, Pelster MW, Cook JA, Title W, Molinari AL, 
Charles D. Continuation of Long-Term Care for Cervical Dystonia at 
an Academic Movement Disorders Clinic. Toxins 2013; 5:776-783. 
[CrossRef]

25. Mohammadi B, Buhr N, Bigalke H, Krampfl K, Dengler R, Kollewe 
K. A long-termfollow-up of botulinum toxin A in cervical dystonia. 
Neurol Res 2009; 31:463-466. [CrossRef]

26. Haussermann P, Marczoch S, Klinger C, Landgrebe M, Conrad B, 
Ceballos-BaumannA.Long-term follow-up of cervical dystonia pa-
tients treated with botulinumtoxin A. Mov Disord 2004; 19:303-308. 
[CrossRef]

27. Bhaumik S, Behari M. Botulinum toxin A-injection for cervical dys-
tonia. J Assoc Physicians India 1999; 47:267-270.

28. Kessler KR, Skutta M, Benecke R. Long-term treatment of cervi-
cal dystonia with botulinum toxin A: efficacy, safety, and antibody 
frequency. German Dystonia Study Group. J Neurol 1999; 246:265-
274. [CrossRef]

29. Skogseid IM, Kerty E. The course of cervical dystonia and patient 
satisfaction with long-term botulinum toxin A treatment. Eur J 
Neurol 2005; 12:163-170. [CrossRef]

30. Hsiung, GY, Das SK, Ranawaya R, Lafontaine AL, Suchowersky 
O. Long-term efficacy of botulinum toxin A in treatment of vari-
ous movement disorders over a 10-year period. Mov Disord 2002; 
17:1288-1293. [CrossRef]

31. Ranoux D, Gury C, Fondarai J, Mas JL, Zuber M. Respective poten-
cies of Botox and Dysport: a double blind, randomized, crossover 
study in cervical dystonia. J Neurol Neurosurg Psychiatry 2002; 
72:459-462.

32. Aoki KR. Comparison of the safety margins of botulinum neuro-
toxin serotypes A, B, and F in mice. Toxicon 2001; 39:1815-1820. 
[CrossRef]

33. Mejia N, Vuong K, Jankovic J. Long-term botulinum toxin effi-
cacy, safety, and immunogenicity. Mov Disord 2005; 20:592-597.  
[CrossRef]

34. Brin MF, Comella CL, Jankovic J, Lai F, Naumann M. CD-017 BoN-
TA Study Group. Long-term treatment with botulinum toxin type A 
in cervical dystonia has low immunogenicity by mouse protection 
assay. Mov Disord 2008; 23:1353-1360. [CrossRef]

35. Charles D, Brashear A, Hauser RA, Li HI, Boo LM, Brin MF. CD 140 
Study Group. Efficacy, tolerability, and immunogenicity of onabo-
tulinum toxinA in a randomized double-blind placebo-controlled 
trial for cervical dystonia. Clin Neuropharmacol 2012; 35:208-214. 
[CrossRef]

388 Şen et al.
Long term BoNT-A theraphy in patients with cervical dystonia

http://dx.doi.org/10.1016/j.parkreldis.2007.02.005
http://dx.doi.org/10.1002/mds.870030302
http://dx.doi.org/10.1002/%28SICI%291096-8628%2819970919%2974:5%3C529::AID-AJMG15%3E3.0.CO%3B2-E
http://dx.doi.org/10.1212/01.wnl.0000311389.26145.95
http://dx.doi.org/10.1111/j.1468-1331.2010.03042.x
http://dx.doi.org/10.1212/WNL.36.3.398
http://dx.doi.org/10.1001/archneur.1990.00530050070014
http://dx.doi.org/10.1017/S0317167100006582
http://dx.doi.org/10.1212/WNL.38.4.530
http://dx.doi.org/10.5606/phhb.dergisi.2012.01
http://dx.doi.org/10.1590/S0004-282X2008000600005
http://dx.doi.org/10.1016/j.parkreldis.2011.08.006
http://dx.doi.org/10.1111/ene.12054
http://dx.doi.org/10.1016/S0304-3959%2896%2903296-4
http://dx.doi.org/10.1001/archneur.1991.00530240057020
http://dx.doi.org/10.3390/toxins5040776
http://dx.doi.org/10.1179/174313209X405137
A.%20Mov%20Disord%202004%3B%2019:303-308.%20http://dx.doi.org/10.1002/mds.10659%20
http://dx.doi.org/10.1007/s004150050345
http://dx.doi.org/10.1111/j.1468-1331.2004.01053.x
http://dx.doi.org/10.1002/mds.10252
http://dx.doi.org/10.1002/mds.10252
http://dx.doi.org/10.1002/mds.20376
http://dx.doi.org/10.1002/mds.22157
http://dx.doi.org/10.1097/WNF.0b013e31826538c7

