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1. Introduction

Dystonia is a condition characterised by involuntary muscle spasms and sustained twisting movements causing abnormal postures. Dystonia may affect particular body regions (focal dystonia) or the whole body (generalised dystonia).
Deep brain stimulation (DBS) involves the placement of electrodes in one or both sides of the brain. The electrodes are connected to an extension cable, which is tunnelled under the skin to connect to a neuro-pacemaker battery otherwise known as an implantable pulse generator (IPG). The IPG is implanted in a pocket under the skin in the chest or other suitable area of the body e.g. the lower abdominal area. 
DBS is not a cure for dystonia, however, it helps control its symptoms and enable patients to achieve this at lower drug dosages. 

2. How can DBS help the symptoms of dystonia? 
DBS delivers a high frequency electrical current to an area in the brain called the globus pallidus. The high frequency electrical stimulation modulates misbehaving neuronal activity, which occur in dystonia. Following surgery this could allow reduction in medication dosages and therefore help reduce their side effects. 
3. How long is the hospital stay for DBS surgery?

Patients are admitted to the hospital 2 days prior to surgery. The hospital stay is between 10-14 days. Patients are advised to bring their own medications when they come to the hospital.
The DBS setting is adjusted and reviewed on a daily basis during hospital stay. As soon as the patient feels well and stable, he/she can be discharged home. Patients who live far can be booked into a hospital accommodation/ hotel, with escort in order to continue with the daily adjustments. The patient will continue to attend DBS nurses clinic for DBS and medication adjustments until they are reasonably stable to be discharged home.

It could take 6 to 12 months to achieve the right balance of DBS settings and medication regime to improve symptoms. Hence, patients are required to attend regular follow up at the hospital with the DBS nurses and neurologist, whereby the DBS setting is fine-tuned. 
4. What is involved in DBS surgery?

DBS is either performed in one sitting i.e. the electrodes and neuro-pacemaker battery are implanted in one procedure; or in a staged procedure i.e. the electrodes are implanted in the head and at a later stage, typically a few days later, the battery is implanted. The neurosurgeon and the DBS team will discuss this with the patient in advance. 

Patients are advised to take their early morning medications in the day of surgery. Advice will be given by the DBS nurses regarding how to take  medications prior to surgery. 
The surgery is not painful. In patients, with dystonia surgery is performed under general anaesthesia (completely asleep). The surgical brain targets are defined on stereotactic (three dimensional) MRI and CT studies, with a special frame attached to the head. The frame is fitted whilst the patient is asleep & anaesthetised. The procedure takes 2-3 hours. 
The hair will not be shaved, however, to reduce the risk of infection the hair will be washed with antiseptics. Antibiotics will be administered and continued for 24 hours after surgery. Through a small skin incision, a burr hole is drilled in the frontal area and behind the hairline if possible. A 1.5mm thick probe is introduced into the target while monitoring the impedance along the track of the probe. The permanent DBS electrode is then implanted and secured to the burr hole with a special burr hole cap. Then the same procedure is repeated on the other side of the brain if needed. 
When the electrodes are in place, a control MRI scan is performed to check the final position of the electrodes. If these are verified to be in the right spot, the frame is detached and this part of the operation is completed. If the MRI shows suboptimal electrode position then the procedure will be repeated to re-site the electrodes. This however, is very rare. Once the electrode(s) position is confirmed, the neurostimulator is implanted under the collar bone and connected to the brain electrodes via wires hidden under the skin. The skin is closed so that all the hardware is covered.
Programming of the stimulator may start 2 days after surgery. This will begin by screening the electrodes for efficacy and side-effects. This process will take around 30 minutes to 1 hour. 
5. What are the contraindications for DBS?

· Significant cognitive/ thought process decline e.g. short term memory impairment
· Speech and swallowing problems requiring assessment by the speech therapist
· Significant brain structural changes on MRI e.g. shrunken brain 

· No improvement or minimal improvement on medications 
· Severe depression 

· Other relevant psychiatric conditions 

· Suicidal ideation

· Other medical conditions are not necessarily a contraindication but may increase further risk from surgery such as heart problems, kidney problems, problems with breathing, bleeding disorders & patients on blood thinning medication.  
6. What are the risks of DBS surgery?
All treatments and procedures have risks and the DBS team will talk to you about the risks of DBS in detail during your consultation.
Problems that may happen straight away
Complications from DBS surgery are very rare in well-established and experienced centres. Most complications are reversible and easy to treat and do not cause lasting morbidity.  

There is a small risk of bleeding in the brain during the surgery, which could result in a stroke causing paralysis or death in less than 1% of the patients.  Seizures can also happen in less than 1% of patients in the post-operative period. However, this is not associated with developing long-term epilepsy. 

A haematoma at the surgical site can happen but this is usually of no consequences. 

In the exceedingly rare event of electrode(s) misplacement, immediate readjustment is carried out whilst the patient is still in the operating room.

Problems that may happen after surgery 
Infection may occur any time after surgery in 1-2% of patients. Infection commonly occurs at the battery implantation site. Keeping your surgical wounds clean and dry is important.

Wound care advice: 
· Before surgery, all patients are swabbed for bugs that are sensitive to antibiotics, Methicillin sensitive staphylococcus aureus (MSSA) and for bugs that are not sensitive to antibiotics, Methicillin resistant staphylococcus aureus (MRSA). If the swab result is positive, or the patient is unable to obtain MSSA swab, patients are advised to strictly follow a treatment regime for 5 days prior to surgery.

· After surgery, patients are advised to avoid touching the wound area.
· Regular hand washing is advised. 
· Always keep the wound area clean and dry. 

· The wound dressing will be checked daily and will be replaced every 3 days. 

· Patients are advised not to wash their hair until the stitches are taken out.
· Stitches are taken out 10 days after the surgery
Possible DBS complications 
The side effects are usually a direct result of the stimulation, most are reversible by adjusting the DBS settings but some are not as easy to resolve.
· Speech difficulty, usually a result of overstimulation.
· Balance problems –this could be result from hasty reduction in medication.
· Involuntary muscle spasms – usually a result of overstimulation. 
· Sensory symptoms (buzzing, tingling sensation) – commonly a result of over stimulation.
· Double vision – usually a result of overstimulation or when the brain region responsible for eye movement is activated by the stimulation; this is usually reversible.
· Weight gain – for unclear reasons, half the patients will gain weight after surgery 
· Minimising side effects is a fine balance between DBS settings and medication.

· Visual disturbance – flashes of light – a result of overstimulation of the deepest electrode contact.
· Involuntary eyelid closing and eye disturbances, occurs in 10 in a 100.
· Suicidal ideation – this is very rare but if there is any concern, the patient referred to a psychiatrist to assess the risk before surgery. 
Patients are advised to report side effects during follow ups. If you have any concerns, please contact our DBS nurses (contact details provided at the end of this booklet).
7. What will happen if I choose not to have DBS?
If you decide not to have DBS, you will be referred back to the referring consultant to discuss other alternative treatments. 
8. What if I am not suitable for DBS surgery?
The decision to offer DBS depends on the balance of the risk & benefit of the intervention. If DBS is not suitable for you, then you will be referred back to your doctors to discuss other treatments. 
9. What alternative treatments are available?
There are three alternatives:

1. Other therapies involving surgery such as inducing a lesion to a specific target in the brain. This is irreversible.  The lesion could be achieved in other non-surgical ways such as using gamma knife or ultrasound. 
2. Denervation is a surgical procedure aimed at disconnecting the nerves to the overactive muscles in the neck causing dystonia. 

3. Botox injection is a treatment involving regular direct injections of botulinum toxin to the muscles. Botox helps dystonia by blocking the nerves connected to the affected muscle, which in turn alleviates overactivity in these muscles.
10. What happens after the multidisciplinary clinic if I am offered DBS surgery?
4. 
You will be contacted by the DBS coordinator as soon as you are allocated a date for surgery. The waiting list for DBS surgery is usually around 3-4 months.
It is important for patients to think about the implications of having a life-long treatment that will also require a life-long commitment to attend outpatient follow up and to regularly communicate with the DBS team.
Approximately six weeks before surgery, you will be seen in pre-surgery assessment clinic, this involves blood tests, swabs for MRSA and MSSA and other tests as appropriate.

Two weeks before surgery, the DBS nurses will contact you to discuss your current medications and how to take them in the days leading up to surgery.

IMPORTANT: It is essential that patients medications containing aspirin, or non-steroidal anti-inflammatory drugs (NSAID): e.g. Ibuprofen (Neurofen), Naproxen, diclofenac (Voltarol) etc. are stopped two weeks before and until two weeks after surgery. This is mandatory to maximally avoid the risk of bleeding in the brain during surgery. If pain relief is necessary, Paracetamol is safe to use as well as Co-codamol. Please discuss with the DBS nurses if you take any of those medications and if you take contraceptives or homeopathic over the counter medications. 
If you are taking blood-thinning medications or anticoagulation drugs for heart disease or bleeding problems, you will need to be referred to your responsible doctors to get advice on how to stop the blood thinning medications and the risk involved in stopping medications temporarily.
Please do not hesitate to contact the DBS nurses if you have any questions or concerns. 
11. What should I expect after my discharge from hospital?

Patients will be given a follow up appointment in 2-3 weeks after hospital discharge to see the DBS nurses for wound review, removal of stitches, DBS setting and medication dose adjustments. Subsequent follow up will be based on your response to therapy. Patients can contact the DBS nurses for advice via telephone and email consultation or to arrange follow up in clinic. 
For urgent consultations or concerns please contact the DBS coordinator and secretaries, who will inform your DBS nurse or doctor. The DBS team will address the concern on the phone or arrange physical review if needed.
During weekends or bank holidays, patients can contact the UCLH switchboard and request to speak to the on-call doctor at the National Hospital for Neurology and Neurosurgery. The on-call doctors will do their best to ensure patients are safe and not in too much distress. If necessary they will arrange for the patient to come to the hospital or attend the nearest A&E.   

12.  What do I need to know about my implant after surgery
The symptom control attainable from DBS should enable the patients to have more control and make the most benefit from this treatment. It is important to note the following: 
· DBS treatment requires a lifetime commitment to follow up visits to the hospital for review and assessment.

· Exercise and physical activity can be resumed a few weeks after surgery

· Sauna, steam room and sunbeds are not recommended

· Scuba diving (no greater than 33 feet)

· Extreme/ contact sports can risk breaking or damaging the DBS hardware
· Resume work within 4-6 weeks after surgery.  

· Travelling – always carry an identification card for the DBS. Do not go through airport metal detectors. If you need to travel in an airplane within 4 months after surgery, please get advice from the DBS team
· Do not stand near theft detectors and any object with a strong magnetic field

· Patients will require regular battery checks and battery replacement (usually every 3-5 years for non-rechargeable DBS and 10-20 years for rechargeable DBS)
· Patients will be given a personal controller to enable them to carry out battery checks and limited adjustment of DBS settings 

· Patients should inform the DBS team if they require surgical, dental or investigative procedures so as to check hardware compatibility.
· Specific medical equipment that are contraindicated for use in patients with DBS include the following: 

· Monopolar electrocautery

· Diathermy

· Bone growth stimulator

· Lithotripsy

· Arc welding 

Note: This list is not exhaustive. Please always refer to the device booklet and manual and contact the DBS nurses for further advice.
· X-ray, CT scans, and mammogram are safe to use, however, patients are advised to inform the doctor or technician. Ultrasound is safe however the ultrasound probe should be applied directly over the implanted battery or cables because this will damage the implanted DBS battery. 

· The general rule is that MRI is contraindicated in DBS implanted patients. However, depending on the model and make of the implanted DBS device, MRI can be performed under a strict protocol.  Please contact the DBS nurses for advice.
· Should a patient need radiation therapy or other forms of therapy, please contact the DBS nurses for advice.  
13.  Will I get asked to participate in research?
Patients may be asked to participate in research during hospital stay. Participation is entirely voluntary. Refusing or withdrawing from research will not affect your care and medical treatment. However, if in the future you decide to participate in any research project, you must inform the researcher about your DBS implants.  

14.  Where can I get more information?

Additional information about DBS therapy is available on dystonia society website https://www.dystonia.org.uk/
Treatment information is also available on: https://www.dystonia.org.uk/denervation
https://www.dystonia.org.uk/deep-brain-stimulation
Downloadable information is available on: https://www.dystonia.org.uk/deep-brain-stimulation
National Institute of Care and Excellence (NICE) also provides downloadable information about DBS therapy. The link is below:

https://www.nice.org.uk/guidance/ipg188
Please be cautious in researching DBS on the internet. Some information may not be accurate and not appropriate for your condition. We advise that you contact the DBS nurses to discuss further information your need.  

UCLH cannot accept responsibility for information provided by other organisations.  
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16. Contact details
MDT coordinator 0203 448 8730 – first point of contact

Secretaries 0203 448 8746

                   0203 488 8740
DBS Nurse specialist: 0203 448 8730
                                    0203 448 8722
Direct number: 0203 448 8722
Email: uclh.enquiry.dbsnurses@nhs.net
Website: www.uclh.nhs.uk
16.  How to find us 

Give details of how to find the relevant clinic/ward/dept here
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