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Background



- Most common form of focal dystonia 

- Involuntary posturing of the head away from 
the normal upright position. 

- Idiopathic cervical dystonia has no known 
cause 

- In 90% of cases will be a lifelong condition.

- Posture in CD can feature one or a 
combination of postures.

Cervical Dystonia (CD)

Crowner, 2007; Prudente et al, 2013

Source: Dystonia Network of Australia Inc



- Excessive co-contraction of agonist and antagonist muscles is one 
of clinical hallmarks of dystonia.

- A consequence of impaired central reciprocal inhibition

- Traditionally viewed as disorder of the basal ganglia 

Pathophysiology

Bruggemann, 2021; Crowner, 2007; Jiinnah et  al, 2017
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- Prevalence of 5-30 per 100,000 population 

Risk factors:

- Age: commonly after the age of 30 (average age 42 years old)

- Female predominance, ratio of men to women 1:1.4-2.2

- Genetics 

- Can be linked to head, neck or shoulder injuries

Epidemiology and Risk Factors

Crowner, 2007; Defazio et al, 2013
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- Symptoms usually begin gradually 

- Painful tonic contractions or intermittent spasms muscles such 
as the sternocleidomastoid and trapezius.

- Sensory tricks may be helpful

- Impairments in physical function 

Signs and Symptoms 

Albanese, 2023; Crowner, 2007 8



• A characteristic feature of idiopathic cervical dystonia 

– Improvement in dystonic symptoms when the 
affected body segment is touched

– Mismatch between sensory input and motor output 
in dystonia. 

– Modulation of somatosensory and motor cortical 
processing via mechanisms of sensorimotor 
integration.

– A temporary relief 

Sensory Trick (ST)

Patel et al, 2014; Manzo et al, 2023
9



Bradnam et al, 2021 10



Assessment
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Movement Analysis and Muscle Activity

Assessment 

Crowner, 2007, Jost et al, 2020 12



Postural 
Control Gait 

Physical 
Function 

Assessments 
Falls 

Assessment 
Vestibular 

Assessment

Functional Assessment 

Bradnam et al, 2021; Crowner, 2007 13



• Gait deficits and slower walking 
speed 

• Reduced step length and 
increased step time 

• Increased TUG time 

Gait 

Barr et al, 2017; Bradnam et al, 2021 14



• Fear of falling 

• May be a consequence of physical or psychological impacts 

• Common reasons:

– Losing balance when walking 

– Turning 

– Reaching 

– Stairs

• Important to assess balance and falls risk 

Falls Assessment 

Barr et al, 2017; Boyce et al, 2020; Bradnam et al, 2021 15



Pain

Depression 

Catastrophizing

Impaired 
SleepFatigue

Sensorimotor 
Disturbances

Anxiety

Non-Motor Symptoms 

Bradnam et al, 2021; Stamelou et al, 2012
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• A prevalent and debilitating symptom.

• Reported in 55-89% of people. 

• Current knowledge of the mechanism is incomplete.

• Likely a consequence of abnormal neural processing. 

• Common localization of pain in the neck and upper back. 

• Described as diffuse, sharp shooting or sometimes burning pain.

Pain 

Bradnam et al, 2021; Kutvonen et al, 1997; Rosales et al, 2021 17



Fatigue 

18

40-50% of patients
Association with 
pain, anxiety and 

depression

Severity of motor 
symptoms does not 

contribute to impaired 
sleep quality

Significant barrier 
to exercise 

Bradnam et al, 2021; Smit et al, 2017, Stamelou et al; 2012



Outcome Measures 

Jost et al, 2013 19

Toronto Western Spasmodic 
Torticollis Rating Scale (TWSTRS)

- Composite scale measuring 3 
aspects of CD: severity, disability 
and pain

- Validated and reliable tool
- New revision of the scale 

TWSTRS-2 and TWSTRS-PSYCH



• A comprehensive scale that measures for motor, pain, disability and 
psychiatric complications and the impact of CD on QOL

• Developed in 2015

• A composite scale for rating modules for each of these features. 

• Includes TWSTRS2, TWSTRS-PSYCH and Cervical Dystonia 
Impact Profile-58

Comprehensive Cervical Dystonia Rating Scale

Comella et al, 2015; Comella et al, 2016
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Management
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• First treatment of choice: Intramuscular injections of Botulinum Toxin 
(BoNT) 

– Repeated every 3-4 months 

– Common sites of injection: SCM, trapezius, splenius capitus and 
levator scapulae 

• Medical Management 

• Surgical Options 

– Deep Brain Stimulation 

Management 

Boyce et al, 2024; Contarino et al, 2017; Crowner, 2007 22



• Physiotherapy in conjunction with botulinum toxin enhances 
clinical outcomes.

• Large variability in intervention modalities 

• Holistic approach is needed

• Physiotherapy cannot cure CD

Role of PT

Bradnam, 2021; Loudovici-Krug, 2022; Kassaye et al, 2024
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De Pauw et al, 2014; Hu et al, 2019; Kassaye et al, 2024; Tassorelli et al; 2006
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Physiotherapy

Active 
Exercises

Motor 
Relearning 

Perception 
and 

Coordination 
Training

Posture 
Training Stretches

Mobilisation of 
Cx spine and 

Shoulder
Kinesiotaping Relaxation

Passive 
myofascial 
elongation

Massage
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• 14 included studies – 8 RCTs, 3 case-control studies and 3 case series.

• Combined with BoNT injections. 

• Beneficial effect on different outcomes such as pain, disability and disease severity. 

• Various PT intervention modalities with different duration and frequencies were used.

• No research available comparing the effect of BoNT alone to PT alone as BoNT is the first 
treatment of choice. 



- Current therapies are too narrow focused – 
limited effectiveness and patient 
satisfaction 

- Need to consider non-motor symptoms as 
well 

- Importance of holistic approach to 
rehabilitation 

- Maintaining an overall healthy lifestyle

26
Bradnam et al, 2021



Boyce et al, 2024 
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• 128 responses
• iCD had significant negative effect on 

participant’s ability to engage in 
normal everyday activities

• Heat packs, massage, physiotherapy, 
general exercise and relaxation 
perceived to be effective at reducing 
pain and muscle spasms.

• Aim to guide future research/guideline



1. Lack of high quality studies 

2. Small sample sizes 

3. Lack of proper control 

4. Long term effects of less intense and longer PT programs have yet 
to be explored. 

5. No research available comparing the effects of BoNT alone to PT 
alone

Limitations in Studies

De Pauw et al, 2014; Kassaye et al, 2024; Loudovici-Krug et al, 2022 



• CD is a lifelong, chronic condition

• Consideration of a holistic approach to assessment and 
management 

– Motor vs Non-Motor Symptoms 

• Role of PT

– Management of symptoms 

– Improve QoL

• Future Directions and Implications for Research

Clinical Take Home Message 

29



CRICOS 00025BCRICOS 00025B • TEQSA PRV12080

Thank You



• Albanese, A., Bhatia, K. P., Cardoso, F., Comella, C., Defazio, G., Fung, V. S. C., Hallett, M., Jankovic, J., Jinnah, H. A., Kaji, R., Krauss, J. K., Lang, A., Tan, E. K., Tijssen, M. A. J., & 
Vidailhet, M. (2023). Isolated Cervical Dystonia: Diagnosis and Classification. Movement disorders : official journal of the Movement Disorder Society, 38(8), 1367–1378. 
https://doi.org/10.1002/mds.29387

• Andrzejewski, K. L., Ma, S., Owens, A., Bull, M. T., Biglan, K. M., Kanchana, S., Mink, J. W., McDermott, M. P., Crane, B. T., & Barbano, R. (2018). Alterations in vestibular function in 
individuals with cervical dystonia and the effects of botulinum toxin treatment. Basal Ganglia, 13, 1–6. https://doi.org/10.1016/j.baga.2018.05.001 Barr, C., Barnard, R., Edwards, 
L., Lennon, S., & Bradnam, L. (2017). Impairments of balance, stepping reactions and gait in people with cervical dystonia. Gait & posture, 55, 55–61. 
https://doi.org/10.1016/j.gaitpost.2017.04.004

• Bleton J. P. (2010). Physiotherapy of focal dystonia: a physiotherapist's personal experience. European journal of neurology, 17 Suppl 1, 107–112. https://doi.org/10.1111/j.1468-
1331.2010.03061.x Boyce, M. J., Canning, C. G., Mahant, N., Morris, J., Latimer, J., & Fung, V. S. (2012). The Toronto Western Spasmodic Torticollis Rating Scale: reliability in 
neurologists and physiotherapists. Parkinsonism & related disorders, 18(5), 635–637. https://doi.org/10.1016/j.parkreldis.2012.02.007 Boyce, M. J., Chang, F. C. F., Mahant, N., 
Fung, V. S. C., & Bradnam, L. (2020). A survey of falls in people with dystonia. Physiotherapy research international : the journal for researchers and clinicians in physical 
therapy, 25(3), e1840. https://doi.org/10.1002/pri.1840

• Boyce, M. J., McCambridge, A. B., Bradnam, L. V., Canning, C. G., De Oliveira, C. Q., & Verhagen, A. P. (2024). Botulinum toxin and conservative treatment strategies in people with 
cervical dystonia: an online survey. Journal of neural transmission (Vienna, Austria : 1996), 131(1), 43–51. https://doi.org/10.1007/s00702-023-02707-5 Bradnam, L. V., Meiring, R. 
M., Boyce, M., & McCambridge, A. (2021). Neurorehabilitation in dystonia: a holistic perspective. Journal of neural transmission (Vienna, Austria : 1996), 128(4), 549–558. 
https://doi.org/10.1007/s00702-020-02265-0 Brüggemann N. (2021). Contemporary functional neuroanatomy and pathophysiology of dystonia. Journal of neural transmission 
(Vienna, Austria : 1996), 128(4), 499–508. https://doi.org/10.1007/s00702-021-02299-y

• Comella, C. L., Fox, S. H., Bhatia, K. P., Perlmutter, J. S., Jinnah, H. A., Zurowski, M., McDonald, W. M., Marsh, L., Rosen, A. R., Waliczek, T., Wright, L. J., Galpern, W. R., & Stebbins, 
G. T. (2015). Development of the Comprehensive Cervical Dystonia Rating Scale: Methodology. Movement disorders clinical practice, 2(2), 135–141. 
https://doi.org/10.1002/mdc3.12131

• Comella, C. L., Perlmutter, J. S., Jinnah, H. A., Waliczek, T. A., Rosen, A. R., Galpern, W. R., Adler, C. A., Barbano, R. L., Factor, S. A., Goetz, C. G., Jankovic, J., Reich, S. G., Rodriguez, 
R. L., Severt, W. L., Zurowski, M., Fox, S. H., & Stebbins, G. T. (2016). Clinimetric testing of the comprehensive cervical dystonia rating scale. Movement disorders : official journal of 
the Movement Disorder Society, 31(4), 563–569. https://doi.org/10.1002/mds.26534 Contarino, M. F., Van Den Dool, J., Balash, Y., Bhatia, K., Giladi, N., Koelman, J. H., 
Lokkegaard, A., Marti, M. J., Postma, M., Relja, M., Skorvanek, M., Speelman, J. D., Zoons, E., Ferreira, J. J., Vidailhet, M., Albanese, A., & Tijssen, M. A. (2017). Clinical Practice: 
Evidence-Based Recommendations for the Treatment of Cervical Dystonia with Botulinum Toxin. Frontiers in neurology, 8, 35. https://doi.org/10.3389/fneur.2017.00035

References

https://doi.org/10.1016/j.baga.2018.05.001
https://doi.org/10.1111/j.1468-1331.2010.03061.x
https://doi.org/10.1111/j.1468-1331.2010.03061.x
https://doi.org/10.1016/j.parkreldis.2012.02.007
https://doi.org/10.1007/s00702-023-02707-5
https://doi.org/10.1007/s00702-020-02265-0
https://doi.org/10.1002/mds.26534


• Counsell, C., Sinclair, H., Fowlie, J., Tyrrell, E., Derry, N., Meager, P., Norrie, J., & Grosset, D. (2016). A randomized trial of specialized versus standard neck physiotherapy in cervical 
dystonia. Parkinsonism & related disorders, 23, 72–79. https://doi.org/10.1016/j.parkreldis.2015.12.010

• Crowner B. E. (2007). Cervical dystonia: disease profile and clinical management. Physical therapy, 87(11), 1511–1526. https://doi.org/10.2522/ptj.20060272 De Pauw, J., Van der 
Velden, K., Meirte, J., Van Daele, U., Truijen, S., Cras, P., Mercelis, R., & De Hertogh, W. (2014). The effectiveness of physiotherapy for cervical dystonia: a systematic literature 
review. Journal of neurology, 261(10), 1857–1865. https://doi.org/10.1007/s00415-013-7220-8

• Defazio, G., Jankovic, J., Giel, J. L., & Papapetropoulos, S. (2013). Descriptive epidemiology of cervical dystonia. Tremor and other hyperkinetic movements (New York, N.Y.), 3, tre-
03-193-4374-2. https://doi.org/10.7916/D80C4TGJ

• Desrochers, P., Brunfeldt, A., Sidiropoulos, C., & Kagerer, F. (2019). Sensorimotor Control in Dystonia. Brain sciences, 9(4), 79. https://doi.org/10.3390/brainsci9040079

• Jacksch, C., Loens, S., Mueller, J., Tadic, V., Bäumer, T., & Zeuner, K. E. (2024). Impact of Physiotherapy in the Treatment of Pain in Cervical Dystonia. Tremor and other hyperkinetic 
movements (New York, N.Y.), 14, 11. https://doi.org/10.5334/tohm.867 Jinnah, H. A., Neychev, V., & Hess, E. J. (2017). The Anatomical Basis for Dystonia: The Motor Network 
Model. Tremor and other hyperkinetic movements (New York, N.Y.), 7, 506. https://doi.org/10.7916/D8V69X3S

• Jost, W. H., Hefter, H., Stenner, A., & Reichel, G. (2013). Rating scales for cervical dystonia: a critical evaluation of tools for outcome assessment of botulinum toxin therapy. Journal 
of neural transmission (Vienna, Austria : 1996), 120(3), 487–496. https://doi.org/10.1007/s00702-012-0887-7 Jost, W. H., Tatu, L., Pandey, S., Sławek, J., Drużdż, A., Biering-
Sørensen, B., Altmann, C. F., & Kreisler, A. (2020). Frequency of different subtypes of cervical dystonia: a prospective multicenter study according to Col-Cap concept. Journal of 
neural transmission (Vienna, Austria : 1996), 127(1), 45–50. https://doi.org/10.1007/s00702-019-02116-7

• Kassaye, S. G., De Hertogh, W., Crosiers, D., Gudina, E. K., & De Pauw, J. (2024). The effectiveness of physiotherapy for patients with isolated cervical dystonia: an updated 
systematic review and meta-analysis. BMC neurology, 24(1), 53. https://doi.org/10.1186/s12883-023-03473-3 Kilic-Berkmen, G., Pirio Richardson, S., Perlmutter, J. S., Hallett, M., 
Klein, C., Wagle-Shukla, A., Malaty, I. A., Reich, S. G., Berman, B. D., Feuerstein, J., Vidailhet, M., Roze, E., Jankovic, J., Mahajan, A., Espay, A. J., Barbano, R. L., LeDoux, M. S., 
Pantelyat, A., Frank, S., Stover, N., … Dystonia Coalition Investigators (2021). Current Guidelines for Classifying and Diagnosing Cervical Dystonia: Empirical Evidence and 
Recommendations. Movement disorders clinical practice, 9(2), 183–190. https://doi.org/10.1002/mdc3.13376

• Kutvonen, O., Dastidar, P., & Nurmikko, T. (1997). Pain in spasmodic torticollis. Pain (Amsterdam), 69(3), 279–286. https://doi.org/10.1016/S0304-3959(96)03296-4

References

32

https://doi.org/10.2522/ptj.20060272
https://doi.org/10.5334/tohm.867
https://doi.org/10.1007/s00702-012-0887-7
https://doi.org/10.1007/s00702-019-02116-7
https://doi.org/10.1186/s12883-023-03473-3


• Loudovici-Krug, D., Derlien, S., Best, N., & Günther, A. (2022). Physiotherapy for Cervical Dystonia: A Systematic Review of Randomised Controlled Trials. Toxins, 14(11), 784. 
https://doi.org/10.3390/toxins14110784 Manzo, N., Leodori, G., Ruocco, G., Belvisi, D., Merchant, S. H. I., Fabbrini, G., Berardelli, A., & Conte, A. (2023). Cortical mechanisms of 
sensory trick in cervical dystonia. NeuroImage. Clinical, 37, 103348. https://doi.org/10.1016/j.nicl.2023.103348

• Patel, N., Hanfelt, J., Marsh, L., Jankovic, J., & members of the Dystonia Coalition (2014). Alleviating manoeuvres (sensory tricks) in cervical dystonia. Journal of neurology, 
neurosurgery, and psychiatry, 85(8), 882–884. https://doi.org/10.1136/jnnp-2013-307316

• Prudente, C. N., Pardo, C. A., Xiao, J., Hanfelt, J., Hess, E. J., Ledoux, M. S., & Jinnah, H. A. (2013). Neuropathology of cervical dystonia. Experimental neurology, 241, 95–104. 
https://doi.org/10.1016/j.expneurol.2012.11.019

• Rosales, R. L., Cuffe, L., Regnault, B., & Trosch, R. M. (2021). Pain in cervical dystonia: mechanisms, assessment and treatment. Expert review of neurotherapeutics, 21(10), 1125–
1134. https://doi.org/10.1080/14737175.2021.1984230

• Smit, M., Kamphuis, A. S. J., Bartels, A. L., Han, V., Stewart, R. E., Zijdewind, I., & Tijssen, M. A. (2016). Fatigue, Sleep Disturbances, and Their Influence on Quality of Life in Cervical 
Dystonia Patients. Movement disorders clinical practice, 4(4), 517–523. https://doi.org/10.1002/mdc3.12459

• Stamelou, M., Edwards, M. J., Hallett, M., & Bhatia, K. P. (2012). The non-motor syndrome of primary dystonia: clinical and pathophysiological implications. Brain : a journal of 
neurology, 135(Pt 6), 1668–1681. https://doi.org/10.1093/brain/awr224 Tassorelli, C., Mancini, F., Balloni, L., Pacchetti, C., Sandrini, G., Nappi, G., & Martignoni, E. (2006). 
Botulinum toxin and neuromotor rehabilitation: An integrated approach to idiopathic cervical dystonia. Movement Disorders, 21(12), 2240–2243. 
https://doi.org/10.1002/mds.21145

• Tewari, A., Fremont, R., & Khodakhah, K. (2017). It's not just the basal ganglia: Cerebellum as a target for dystonia therapeutics. Movement disorders : official journal of the 
Movement Disorder Society, 32(11), 1537–1545. https://doi.org/10.1002/mds.27123 van den Dool, J., Visser, B., Koelman, J. H., Engelbert, R. H., & Tijssen, M. A. (2013). Cervical 
dystonia: effectiveness of a standardized physical therapy program; study design and protocol of a single blind randomized controlled trial. BMC neurology, 13, 85. 
https://doi.org/10.1186/1471-2377-13-85

References

33

https://doi.org/10.3390/toxins14110784
https://doi.org/10.1016/j.expneurol.2012.11.019
https://doi.org/10.1093/brain/awr224
https://doi.org/10.1002/mds.27123

