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ABSTRACT      

 

Cervical dystonia (CD) is a third most common movement disorder characterized by 

sustained or intermittent muscle contractions causing abnormal movements and postures of 

head and neck. Physical, emotional, cognitive, and self-awareness aspects are also affected, so 

CD is currently considered to be a “network” disorder with the involvement of multiple brain 

regions and cellular mechanisms. Pain occurs in 54.6% to 88.9% of patients with CD and is 

the most disabling non-motor symptom which strongly attributes to the quality of life 

deterioration. The dystonia-related pain is also the main reason patients are looking for 

treatment. Despite the high prevalence only small number of studies develops this issue. 

Botulinum toxin (BoNT) is a safe, efficacious and first choice treatment for CD. Up to 90% of 

patients reports an improvement in pain and motor symptoms after BoNT injections, however 

above mentioned effects may be partially independent due to the earlier and longer pain relief 

compared to muscle relaxation. The results of current studies suggest analgesic effects of 

BoNT are related to not only the acting in the neuromuscular junction. The central processing 

of nociceptive stimuli is contributed to be the main effect of BoNT analgesic therapy. To date, 

evidence for the association between dystonia-related pain and BoNT treatment become more 

significant but is still lacking. Further research is needed to investigate above correlation and 

issue an unambiguous high-level recommendations of analgesic therapy in CD. 
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GLOSSARY 

 

aboBoNT-A – abobotulinumtoxinA, AEs – adverse effects, BoNT – botulinum neurotoxin, 

CD – cervical dystonia, DBS – deep brain stimulation, EMG – electromyography, 

incoBoNT-A – incobotulinumtoxinA, onaBoNT-A – onabotulinumtoxinA, PNRS – pain 

numeric rating scale, RCTs – randomized controlled trials, rimaBoNT-B – 

rimabotulinumtoxinB, TWSTRS – Toronto Western Spasmodic Torticollis Rating Scale, 

VAS – visual analog scale. 

 

INTRODUCTION               

Cervical dystonia (CD) is a condition belongs to the group of hyperkinetic movement 

disorders with movements and postures limited to the neck and head region. CD affects from 

57 per million people in Europe to as high as 280 per million people in the USA, thereby is 

the third most common movement disorder (after Parkinson’s disease and essential tremor). 

The onset of CD typically takes place in fifth decade [1].  

CD is not only the sensorimotor disease. Physical, emotional, cognitive, and self-

awareness aspects are also affected. The heterogeneity of motor and non-motor symptoms, 

possible pathophysiological changes and various categorization support the assertion that CD 

is a “network” disorder with multiple brain regions and cellular mechanisms involvement [2]. 

Self-perceived non-motor aspects like sleep, fatigue, mood, and cognitive processing are 

strongly related to the disability, however the most common cause of disability remains the 

pain which is associated with such psychological aspects as depression and anxiety [3]. 

 

Definition of the dystonia 

An expert consensus defined dystonia “as a movement disorder characterized by 

sustained or intermittent muscle contractions causing abnormal movements, postures, or both” 

[4]. Above mentioned movements and postures are usually repetitive, stereotyped, predictable 

and involve usually the same part of the body. The muscle contractions in the course of 

dystonia are involuntary, however voluntary action exacerbate muscle activation [5]. 

Clinical examination has a crucial role in the identification of the disease and there are 

no specific diagnostic test used to confirm the diagnosis. Generally, neurophysiological tests 

are not routinely recommended for diagnosis and classification of dystonia in the most of 

global available guidelines, however electromyography (EMG) may be useful. Similarly, 

brain imaging is not necessary to confirm the diagnosis of dystonia, although is proposed for 

screening of secondary forms of dystonia [6]. 

 

CD as a type of dystonia 

CD is the most common form of focal dystonia. The lateral tilting (laterocollis) and 

turning (torticollis) of the head are typical clinical manifestations of CD [5]. The full 

nomenclature refers to the CD include: 

1) torticollis, laterocollis, anterocollis and retrocollis caused by the muscles operating on 

cervical spine, represent 20% of the CD cases  

2) torticaput, laterocaput and anterocaput, where muscles acting on the basis of skull and 

atlanto-occipital joints, represent similarly 20% of the CD cases [5,7]. 

Both above mentioned types occur at the same time in about 60% patients with CD. The 

main difference between torticollis and torticaput is the rotation angle of the skull and three 

upper vertebrae (C1, C2, C3). Torticollis refers to the same rotation angles between each four 

above mentioned levels as opposite to torticaput, in which the skull and C1 have the same and 

C2 and C3 have different rotation angles. Clinical examination is the most important in 

distinguishing between these two types of CD, however the imaging techniques such as CT 
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scans may be useful. Observation of the angle between the base of the skull, cervical and 

thoracic spine is sufficient for clinical differentiation between antero/retrocaput and 

antero/retrocollis. The correct classification of CD based on above criteria helps to avoid 

botulinum toxin (BoNT) injections into muscles not participating in the pathogenesis of the 

disease [7]. 

 

Changes in the central nervous system  

There is a growing evidence that the fundamental issue in the course of CD is 

abnormal neural control of neck muscles. Currently available studies reported the brain 

abnormalities of the cerebral cortex, cerebellum, or vestibular pathways [8]. The direct 

association between involved muscles and brain activity was examined in the study with the 

use of resting state functional MRI. Reduced connectivity was observed within a distributed 

network including the premotor cortex, supplementary motor area, primary sensorimotor 

cortex, and secondary somatosensory cortex compared to healthy controls. There were also 

brain regions with increased connectivity: the prefrontal and parietal cortex and the network 

of executive control. Interestingly, the administration of BoNT, which is the first-line 

treatment for CD, resulted in partial restoration of above neuronal networks some weeks after 

the injections [9]. 

 Unfortunately, the precise assessment of brain activity in the course of CD is hindered 

by the moving of the head which impairs fMRI reading. Following current models, CD shall 

be considered to be a network disorder involving several brain regions, although how the 

network is disrupted remains uncertain [8]. 

 

Botulinum toxin as a first-line treatment for CD 

Currently available options for CD treatment are BoNT, neurosurgery (DBS, deep 

brain stimulation) and physical therapy. Oral medications like anticholinergics are not usually 

used due to the significantly lower effectiveness compared to BoNT, which is a first-line 

therapy in CD treatment [10]. BoNT is also used in the treatment for movement disorders like 

focal dystonias (CD, blepharospasm, oromandibular dystonia, limb dystonias), hemi-facial 

spasm, tremors, tics as well as motor symptoms of Parkinson's disease. The beneficial effect 

of single BoNT injection lasts for around three months thereby treatment must be repeated 

periodically [11]. The guidelines on diagnosis and treatment for dystonias of European 

Federation of Neurological Societies recommended BoNT treatment as a safe, efficacious, 

first choice treatment for CD even when repeated treatments are performed over many years 

[12].  

There are two types of BoNT used in clinical practice with similar efficacy – type A 

and B. Following recommendation of American Academy of Neurology, four types of BoNT 

may be used in CD treatment with following strength of recommendations: 

 level A: abobotulinumtoxinA (AboBoNT-A) and rimabotulinumtoxinB 

(rimaBoNT-B), which are established as effective and should be offered, 

 level B: onabotulinumtoxinA (onaBoNT-A) and incobotulinumtoxinA 

(incoBoNT-A), which are probably effective and should be considered [13]. 

 

Scales used in clinical studies and clinical practice 

 Toronto Western Spasmodic Torticollis Rating Scale (TWSTRS) and the Tsui score 

are the most commonly used scales in the clinical studies. TWSTRS is divided into 3 parts for 

assessing the severity, disability and pain in the course of CD: 
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1) severity subscale: maximum 35 points for the assessment of maximal excursion (rotation, 

tilt, anterocollis or retrocollis, lateral shift, sagittal shift), duration factor, effect of sensory 

tricks, shoulder elevation or anterior displacement, range of motion and time of ability to 

maintain the head within neutral position without the use of sensory tricks, 

2) disability subscale: maximum 35 points for the assessment of the ability to perform 

particular daily activities, 

3) pain subscale: maximum 20 points for the assessment of the severity, duration and 

disability due to pain [14]. 

The Tsui scale is another scale used to evaluate CD symptoms. This scale includes less 

parameters compared to TWSTRS and due to its simplicity may be used in clinical routine 

provide quick evaluation. The parameters absent in Tsui score and present in TWSTRS are: 

effect of sensory tricks, disability subscale and pain subscale. Unfortunately, neither of scales 

separate “collis” from “caput” disorders present in the most current classification of CD. The 

comparison of above scales are presented in Table 1 [15]. 

 

Table 1. The similarities and differences between TWSTRS (Toronto Western Spasmodic 

Torticollis Rating Scale) and Tsui score [15]. 

 

 
Similarities Differences 

 
TWSTRS Tsui  TWSTRS Tsui  

Duration factor Yes Yes Yes Yes Disability scale 

Rating for amplitude  

of movements 
Yes Yes Yes No Pain scale 

Rating for shoulder 

elevation 
Yes Yes No Yes 

Simplicity and easy to 

apply 

“Collis” and “caput” as 

separated types of CD 
No No Yes No Rating for shift 

 

No Yes Rating for tremor 

Yes No Effect of sensory tricks 

Yes No 
Standardized videotape 

protocol 
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PAIN AS A COMMON SYMPTOM OF CD 

The role of pain in CD pathophysiology and severity has not been fully elucidated 

[16]. The prevalence of pain varies from 54.6% to 88.9% of patients with CD, however, 

despite the high prevalence, only small number of studies develops this issue.  

Dystonia-associated pain is the most common and disabling non-motor symptom 

which strongly attributes to the quality of life deterioration [17]. Pain is also the main reason 

patients are looking for treatment [10]. Interestingly, the results of the observational studies 

suggest that there are some geographic differences in pain perception: US patients report 

higher levels of pain than patients from Europe or rest of world in TWSTRS pain subscale 

without difference in ratings of disability, thereby the difference may be related to the 

perception only [18].  

 

Scales used in pain evaluation 

 There are three the most frequently used scales in the evaluation of pain in the course 

of CD. The simplest is the 11‐point pain numeric rating scale (PNRS), which origins from 

visual analog scale (VAS). A whole number from the range of 0 to 10 indicated by patient 

correlate with pain severity, where 0 representing one pain extreme (“no pain”) and 10 

representing the other extreme (“worst pain imaginable”) [19]. Second example of pain 

evaluation is the pain subscale of TWSTRS mentioned above. Third scale commonly used in 

clinical studies is The Cervical Dystonia Impact Profile (CDIP-58) which includes 8 subscales 

for the assessment of head and neck symptoms, pain and discomfort, upper limb activities, 

walking, sleep, annoyance, mood, and psychosocial functioning (high scores indicate worse 

health) [20]. Pain scales were found to correlate with one another [16]. 

 

Pathophysiology of pain 

Due to the formerly accepted fact pain occurs as a consequence of sustained muscle 

contraction, pain assessment was not specifically targeted in studies for a long time. Currently 

there is a growing evidence that pain level may correlate with the degree of muscle tension 

and head deviation, however not all the patients with similar degrees of dystonia experiences 

equal amounts of pain. Furthermore, the objective severity of neurologic signs usually do not 

correlate with the severity of muscle tension and head deviation [10]. 

There are two theories explaining the origin of the pain. The first one assume that 

constant and prolonged afferent input due to the muscle contraction damages central 

processing of nociceptive stimuli at the spinal level and reduces the threshold for experiencing 

pain. The second one explains that the pain sensation may be generated in basal ganglia nuclei 

as a result of the dysfunction of the neurotransmission systems [17]. 

The serotonergic signaling alterations in various brain areas may be related to both 

motor and non-motor symptoms in CD. One of the most recent study on the non-displaceable 

binding potential (BPND) of presynaptic serotonin transporter with the use of positron 

emission tomography revealed that higher BPND in the dorsal raphe nucleus was statistically 

significantly correlated with pain (rs, Spearman's rank correlation = 0.73, p < 0.001) as well as 

motor symptom severity and sleep disturbances [21]. 

 

Mechanisms of analgesic activity of botulinum toxin 

Inhibiting the release of acetylcholine at the neuromuscular junction is the major but 

not the only mechanism of BoNT acting. The direct mechanism of pain in CD remains 

unknown, similarly to the analgesic activity of BoNT. Currently available studies support a 

thesis that pain may not be the only consequence of muscle hyperactivity [22]. Pain relief 

related to the BoNT injection (measured in VAS scale) appears before muscle relaxation 

(measured in TWSTRS motor score) and that effect lasts longer than the effect on motor 
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improvement. Interestingly, after peripheral injection, the enzymatic activity of BoNT/A was 

detected in motor and sensory regions of the brainstem and spinal cord. Although the BoNT/A 

presence in motor regions remains unexplained, authors of the study associated the BoNT/A 

presence in sensory regions with antinociceptive activity [23]. Summarizing, more and more 

data suggest that analgesic effects of BoNT could be attributed to the direct action in central 

nervous system [10,22]. 

 

Botulinum toxin in clinical studies on cervical dystonia-associated pain relief  

Up to 90% of patients reports an improvement in pain and dystonic symptoms after 

BoNT injection with the similiar results of BoNT-A and BoNT-B [24]. In one of the review 

articles included five randomized controlled trials (RCT), the use of ona- and abo-BoNT-A 

reduced pain in 71% of the patients compared to 12% with placebo group (p < 0.00001). The 

authors summarize that there are grounds for recommending BoNT-A in cervical dystonia-

related pain treatment (class I evidence, level A). In other two RCTs BoNT-A and BoNT-B 

have comparable effects on the reduction of TWSTRS pain subscale [25]. 

In the largest to date observational study enrolled 1.037 patients with CD at 88 sites in 

the United States, participants were divided into two groups of pain severity: no/mild pain  

(PNRS score 0–3) and moderate/severe pain (PNRS score 4–10). The results revealed that 

88.9% of patients reported pain related to CD at baseline. Moderate or severe pain at baseline 

occurred in 70.7% of them and in 29.3% pain was mild or absent. No or mild pain more likely 

to occured in older patients (60.9 vs. 56.8 years, p<0.0001) with higher levels of education (p 

= 0.0005). Conversely, moderate/severe pain were observed in patients with higher score in 

the TWSTRS subscales of severity (17.7 vs. 16.2, p < 0.0001) and disability (12.7 vs. 7.5, p < 

0.0001) as well as in patients received higher mean dose of onabotulinumtoxinA (177.3 vs. 

158.0 U, p = 0.0001) injected in more muscles (4.1 vs. 3.7, p < 0.0001) and reported 

significantly higher usage of analgesics, antianxiety agents, and antidepressants [16].  

 Smaller class I studies with the use of serotypes of A and B toxins report similar effect 

on the magnitude of pain relief. The subjects being still of investigation are whether different 

forms of BoNT or higher doses are more effective in relieving the CD-associated neck pain  

[26].  

 

CONCLUSIONS 

 The results of available studies suggest that cervical dystonia-related pain is one of the 

most frequent symptoms, represents an important cause of disability and deteriorates quality 

of life to a large extent. The administration of BoNT reduces pain in the mechanism partially 

independent of the muscle relaxation and there is a growing evidence that central processing 

of nociceptive stimuli could be the main antinociceptive mechanism. To date, evidence for the 

association between BoNT treatment and non-motor symptoms of CD become more 

significant but is still lacking. Further research is needed to investigate above correlation and 

issue an unambiguous high-level recommendations. 
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