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Backgrounder: 

Deep Brain Stimulation: A well-proven therapy for treating 
movement disorders such as Parkinson’s disease, dystonia, 
and essential tremor
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Parkinson’s disease, dystonia, and essential tremor represent a substantial and growing 

global burden1 

 

 Parkinson’s disease (PD) is a chronic progressive neurological disorder which affects 6.3 

million people worldwide.1 In Europe, 1.2 million people are affected by Parkinson’s.2 

 Parkinson’s disease is caused by a shortage of dopamine producing cells, a substance that 

is used in the brain to transmit signals.3 Chief symptoms are motor difficulties such as 

tremor, rigidity, bradykinesia (slowness in movement), and postural instability.4 

 Given the higher incidence of Parkinson’s disease in those aged 65 or older, the prevalence 

of Parkinson’s disease is expected to increase as the population ages.5 

 

 Dystonia is a neurological movement disorder characterised by sustained muscle 

contractions causing twisting and repetitive movements or abnormal postures.  

 The exact cause of dystonia is not fully understood. However, it is believed that the portion of 

the brain called the basal ganglia, which controls movement, is not functioning properly or 

has been damaged.6 

 Dystonia can affect a specific area of the body or be more widespread throughout several 

muscle groups. These muscle contractions can be painful and interfere with day-to-day 

activities.  

 Dystonia affects more than 500,000 people across Europe, including men, women, and 

children of all ages and backgrounds.7 

 Dystonia is chronic but the vast majority of dystonias do not affect other functions of the 

brain. It is the third most common movement disorder, after Parkinson’s disease and 

essential tremor.8 

 

 Essential tremor (ET) is one of the most common tremor disorders and is characterised by a 

postural and/or kinetic tremor.  

 ET can be a progressive disorder. Tremor will typically start on one side of the body, but in time 

both sides will become affected making it a bilateral disease.9 

 Average age of onset is between 40-50 years.10 

 The exact cause for ET is unknown. However, it is believed that certain parts of the 

cerebellum may be affected. ET is found to be mostly hereditary. Children of a parent who 

has essential tremor have a 50 percent chance of inheriting the condition.11 



 

  
2 

 
NM-260508-AA SEP 2014 © 2014 Boston Scientific Corporation or its affiliates. All rights reserved.   

All cited trademarks are the property of their respective owners. 

 

 ET most commonly affects the upper extremities (~90 percent of patients) followed by the 

head (~30 percent), voice (~20 percent), face or jaw (~10 percent). Head tremor will 

appear as a “yes-yes” or “no-no” motion. Some ET patients may also show signs of gait.11 

 

There is no cure for these Movement disorders, but their symptoms can be managed 

 

 Pharmacological therapy for Parkinson’s disease, dystonia, and essential tremor is aimed 

at minimising the motor symptoms of the disease. However, for many patients motor 

symptoms can no longer be controlled by medication alone – and these symptoms 

significantly impair daily living and quality of life of those impacted and constitute a high 

burden on both patients and their caregivers. 

 Deep Brain Stimulation (DBS) can help patients to cope with such movement disorders.1 

 DBS is a surgical procedure used to improve the motor symptoms of Parkinson’s disease, 

dystonia, and essential tremor.1 

 

How Deep Brain Stimulation works 

 

 The DBS procedure entails surgically implanting a modest medical device which sends 

signals to the brain.  

 The physician will place one or two insulated wires called leads in a neural target.  

 The leads are then connected to the stimulator (similar to a pacemaker), which is typically 

placed under the skin in the chest.  

 The device produces mild electrical impulses that stimulate a specific region of the brain. 

 The stimulation may help regulate neural signaling, resulting in improvement of movement 

disorder symptoms. 

 Although DBS is not a cure, it may help improve day-to-day experiences for patients living 

with Parkinson’s disease, dystonia, or essential tremor.1 

 

Clinical evidence on the effectiveness of Deep Brain Stimulation 

 

The clinical effectiveness and long-term safety of DBS has been well established. Deep Brain 

Stimulation has been used for over 15 years to treat symptoms of PD that cannot be controlled 

with medication alone. 

 

 In 2003, the UK’s National Institute for Clinical Excellence (NICE) declared DBS to be a 

clinically and cost-effective intervention for PD.12 

 Similarly, in 2002, France’s Agence Nationale d’Accréditation et d’Évaluation en Santé 

declared DBS to be an effective therapy for Parkinson’s disease.13 
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 In 2006, the UK’s National Institute for Clinical Excellence (NICE) declared DBS to be a 

clinically safe and effective intervention for the treatment of dystonia.14 

 PD and dystonia both have their standard rating scales used by physicians to assess 

patients’ motor function. 

 Multiple studies have demonstrated a reduction in UPDRS III scores (Unified Parkinson’s 

Disease Rating Scale III) which correlates with an improvement in motor function, following 

Deep Brain Stimulation at six months to five years.15,16,17,18,19,20,21,22 

 For dystonia, multiple studies have demonstrated a reduction in Burke-Fahn-Marsden 

Dystonia Rating Scale (BFMDRS) and Toronto Western Spasmodic Torticollis Rating 

Scale (TWSTERS) scores following deep brain stimulation therapy.23,24,25,26,27,28,29,30,31,32 

 Deep Brain Stimulation has been proven to be safe and effective for the treatment of limb 

tremor. Most patients are unilaterally implanted contralateral to the side of the body with 

the most severe tremor. According to several clinical studies, DBS has demonstrated a 

mean improvement of 60-90% for ET based on clinical ratings.33 

 

Cost-effectiveness of DBS: a closer look at Parkinson’s and dystonia 

 

 Despite the cost of the implantation procedure, reduction in antiparkinsonian medication 

following DBS leads to overall cost savings at two years post-surgery. In addition to cost 

savings achieved through medicines reduction, cost reductions are achieved in 

hospitalisations, consultations, auxiliary care and other medications within six months post-

surgery.34 

 In Parkinson’s, lower drug and direct medical costs combined with improved Unified 

Parkinson's Disease Rating Scale (UPDRS) scores make DBS more cost-effective than 

medical therapy alone. Compared with best medical therapy, DBS demonstrates lower 

pharmacologic and direct medical costs while improving total UPDRS scores.35,36 

 Improvement in self-care ability due to DBS reduces the burden on Parkinson’s caregivers 

– in fact, a study has shown a 57 percent reduction in dependence on caregivers for 

activities of daily living.24 

 Despite the cost of the DBS device and surgery, savings are substantial enough to lead to 

return on procedure investment of € 36,904 at 2.2 years post-surgery.23,24,25,26,27,28,29,30,31,32, 

35,36 

 
In summary, Deep Brain Stimulation has demonstrated long-term efficacy, with symptom 

improvement seen five years after surgery. The long-term safety of DBS has also been well 

established. 

 

  



 

  
4 

 
NM-260508-AA SEP 2014 © 2014 Boston Scientific Corporation or its affiliates. All rights reserved.   

All cited trademarks are the property of their respective owners. 

 

Media contacts  

Sharron Tansey 
Market Access, 
Health Economics & 
Government Affairs 
+44 7770 834 947 
TanseyS@bsci.com   
 
 

  

References 
                                                 
1
 European Parkinson’s Disease Association. What is Parkinson’s disease? http://www.epda.eu.com/en/parkinsons/in-

depth/parkinsonsdisease/ Date accessed on 25 July 2014. 
2
 European Brain Council. Parkinson’s disease Fact Sheet 2011. 

http://www.europeanbraincouncil.org/pdfs/Documents/Parkinson's%20fact%20sheet%20July%202011.pdf Date accessed 25 July 
2014. 
3
 Nill KR. Glossary of Biotechnology Terms, Fourth Edition. Taylor & Francis 2006. p225. 

4
 Parkinson’s Disease Foundation. Primary Motor Symptoms. http://www.pdf.org/symptoms_primary Date accessed 25 July 2014. 

5
 Lutz W. European Demographic Data Sheet 2006. (Vienna and Washington, DC: Vienna Institute of Demography, International 

Institute for Applied Systems Analysis, and Population Reference Bureau, 2006. 
6
 National Institute for Neurological Disorders and Strokes. Dystonia Factsheets. 

http://www.ninds.nih.gov/disorders/dystonias/detail_dystonias.htm Date accessed 25 July 2014. 
7
 Epidemiology study of dystonia in Europe (ESDE) Collaborative Group. “A prevalence study of primary dystonia in eight 

European countries.” J. Neurology. 2000. 247:787-792. 
8
 Dystonia Europe. Dystonia. http://dystonia-europe.org/about-dystonia/dystonia/ Date accessed 25 July 2014.  

9
 Hess CW, Pullman SL. Tremor: clinical phenomenology and assessment techniques. Tremor Other Hyperkinet Mov 2012;2: 

http://tremorjournal.org/article/view/65. 
10

 Cleveland Clinic (2014). Disease management. Retrieved January 17, 2014, from 
http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/neurology/tremors. 
11

 Zesiewicz T. et al (2010) Overview of Essential Tremor. Neuropsychiatric Disease Treatment. 6, 401-408. 
12

 Dillon A, Deep brain stimulation for Parkinson’s disease, National Institute for Clinical Excellence, November 2003, (IPG019). 
13

 Progress Report: Evaluation of deep brain stimulation in idiopathic Parkinson’s disease, Agence Nationale d’Accréditation et d’ 
Évaluation en Santé, June 2002. 
14

 National Institute for Clinical Excellence. Deep brain stimulation for tremor and dystonia (excluding Parkinson’s disease), 
National Institute for Clinical Excellence, August 2006, (IPG188). 
15

 Moro E, Lozano A, Pollak P et al. Long-Term Results of a Multicenter Study on Subthalamic and Pallidal Stimulation in 
Parkinson’s Disease. Movement Disorders Vol. 25, No. 5, 2010, pp. 578–586 1. 
16

 Gervais-Bernard H, Xie-Brustolin J, Mertens P et al, Bilateral subthalamic nucleus stimulation in advanced Parkinson’s disease: 
Five year follow-up. J Neurol (2009) 256:225–233. 
17

 Rodriguez-Oroz MC, Bilateral deep brain stimulation in Parkinson’s disease: a multicentre study with 4 years follow-up, Brain 
(2005), 128, 2240-2249. 
18

 Follett KA, Weaver FM, Stern M et al. Pallidal versus Subthalamic Deep-Brain Stimulation for Parkinson’s Disease. N Engl J 
Med 2010;362:2077-91. 
19

 Lafaucheur JP, Gurruchaga JM, Pollin B et al. Outcome of Bilateral Subthalamic Nucleus Stimulation in the Treatment of 
Parkinson’s Disease: Correlation with Intra-Operative Multi-Unit Recordings but Not with the Type of Anaesthesia. Eur Neurol 
2008;60:186-199. 
20

 Tir M, Exhaustive, one-year follow-up of subthalamic nucleus deep brain stimulation in a large, single-center cohort of 
Parkinson’s patients, Neurosurgery 61:297-305, 2007. 
21

 Fraix V, Houeto JL, Lagrange C et al. Clinical and economic results of bilateral subthalamic nucleus stimulation in Parkinson’s 
disease. J Neurol Neurosurg Psychiatry 2006;77:443-449. 
22

 Deuschl G , Schade-Brittinger C et al. A Randomized Trial of Deep-Brain Stimulation for Parkinson’s Disease. N Engl J Med 
2006;355:896-908. 
23

 Vidailhet M, Yelnik J, Lagrange C, Fraix V, Grabli D, Thobois S, Pollak P. “Bilateral pallidal deep brain stimulation for the 
treatment of patients with dystonia-choreoathetosis cerebral palsy: a prospective pilot study.” Lancet Neurol 2009. 8(8), 709-717. 
24

 Kim, JP, Chang WS, Chang JW. “Treatment of secondary dystonia with a combined stereotactic procedure: long-term surgical 
outcomes.” Acta Neurochir (Wien) 2011. 153(12), 2319-2327; discussion 2328. 

mailto:TanseyS@bsci.com
http://www.epda.eu.com/en/parkinsons/in-depth/parkinsonsdisease/
http://www.epda.eu.com/en/parkinsons/in-depth/parkinsonsdisease/
http://www.europeanbraincouncil.org/pdfs/Documents/Parkinson's%20fact%20sheet%20July%202011.pdf
http://www.pdf.org/symptoms_primary
http://www.ninds.nih.gov/disorders/dystonias/detail_dystonias.htm
http://dystonia-europe.org/about-dystonia/dystonia/
http://tremorjournal.org/article/view/65
http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/neurology/tremors/


 

  
5 

 
NM-260508-AA SEP 2014 © 2014 Boston Scientific Corporation or its affiliates. All rights reserved.   

All cited trademarks are the property of their respective owners. 

 

                                                                                                                                                                              
25

 Volkmann J, Wolters A, Kupsch A, Muller J, Kuhn AA, Schneider GH, Benecke R. “ Pallidal deep brain stimulation in patients 
with primary generalised or segmental dystonia: 5-year follow-up of a randomized trial.” Lancet Neurol 2012. 11(12), 1029-1038. 
26

 Ostrem JL, Racin, CA, Glass GA, Grace JK, Volz MM, Heath SL, Starr PA. “Subthalamic nucleus deep brain stimulation in 
primary cervical dystonia.” Neurol 2011. 76(10), 870-878. 
27

 Kupsch A, Benecke R, Müller J, Trottenber, T, Schneider GH, Poewe W, Volkmann J. “Pallidal Deep-Brain Stimulation in 
Primary Generalized or Segmental Dystonia.” New Engl J Med 2006, 355(19), 1978-1990. 
28

 Kiss ZH, Doig-Beyaert K, Eliasziw M, Tsui J, Haffenden A, Suchowersky O. “The Canadian multicenter study of deep brain 
stimulation for cervical dystonia.” Brain 2007, 130(Pt 11), 2879-2886. 
29

 Vidailhet M, Vercueil L, Houeto JL, Krystkowiak P, Lagrange C, Yelnik J, Pollak P. “Bilateral, pallidal, deep-brain stimulation in 
primary generalized dystonia: a prospective 3 year follow-up study.” Lancet Neurol 2007. 6(3), 223-229. 
30

 Vidailhet M, Vercueil L, Houeto JL, Krystkowiak P, Benabid AL, Cornu P, Pollak P. “Bilateral deep-brain stimulation of the 
globus pallidus in primary generalized dystonia.” N Engl J Med 2005., 352(5), 459-467. 
31

 Houeto JL, Yelnik J, Bardinet E, Vercueil L, Krystkowiak P, Mesnage V, Vidailhet M. “Acute deep-brain stimulation of the internal and 
external globus pallidus in primary dystonia: functional mapping of the pallidum.” Arch Neurol. 2007. Sep;64(9):1281-6. 
32

 Cersosimo MG, Raina GB, Benarroch EE, Piedimonte F, Aleman GG, & Micheli FE. “Micro lesion effect of the globus pallidus 
internus and outcome with deep brain stimulation in patients with Parkinson disease and dystonia.” Mov Disord 2009. 24(10), 
1488-1493.  
33

Zesiewics T. et al (2010) Overview of Essential Tremor. Neuropsychiatric Disease 7 Treatment. 6, 401-408. 
34 Zesiewicz T. A. et al (2011) Evidence-based guideline update: Treatment of essential tremor: Report of the Quality Standards 

Subcommittee of the American Academy of Neurology. Neurology 77, 1752-1755. 
35

Meissner W, Deep brain stimulation in late stage Parkinson’s disease: a retrospective cost analysis in Germany, J Neurol (2005) 
252 : 218-223. 
36 Valldeoriola F, Morsi O, Tolosa E, Rumia, Jose´ Marti M , Martinez-Martin P. Prospective Comparative Study on Cost-

Effectiveness of Subthalamic Stimulation and Best Medical Treatment in Advanced Parkinson’s Disease. Movement Disorders 
2007. 22(15), pp. 2183-2191. 
 


