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Activa@ Dystonia Therapy Kit 
Technical Manual 

Model 3307 Kit 
Includes: Includes: 

Model 3309 Kit 

Model 3387 DESTM Lead 
Model 7426 Soletra'" 

Model 7482 DBS'" Extension 
Model 7452 Control Magnet 

Model 3389 DBS'" Lead 
Model 7426 SoletraTM 

Model 7482 DBS'" Extension 
Model 7452 Control Magnet 

Neurostimulator Neurostimulator 
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Overview of Manual 

This manual provides dystonia-specific information about the Activa 
System. The manual is to be used in conjunction with the technical 
manuals packaged with each component in this kit. 

Kit Description 

The Activa Dystonia Therapy Kit includes a Soletra Model 7426 
Neurostimulator, a Model 7482 DBS Extension, a Model 7452 Control 
Magnet, and either a Model 3387 or Model 3389 DBS Lead. 

The lead, extension, and neurostimulator are the implantable 
components of a programmable system called the Medtronic Activa 
System. Electrical signals are transmitted from the neurostimulator to 
targets in the brain via the extension and lead. The control magnet 
allows the patient to turn the neurostimulator on and off 

Associated Products 

The following products are used in conjunction with the Activa 
Dystonia Therapy Kit but are not included in the kit. 

The Model 3625 Test Stimulator is designed to provide output 
characteristics similar to Msdtronic Neurological Stimulation Systems 
(amplitude, pulse width, and rate). The test stimulator enables the 
physician to evaluate the efficacy of neurostimulation for the patient. 
particularly in relation to lead position, during intraoperative testing. 

The Model 8840 N’Vision Clinician Programmer and the Model 7432 
Clinician Programmer are designed for use by a physician to 
noninvasively program Medtronic neurostimulators. 

The Model 8870 Application Card is a plug-in card designed to 
control the specific functions of the Model 8840 Clinician 
Programmer. It contains the necessary software to program the 
Soletra Neurostimulator. 

The Model 7460 MemoryMod Software Cartridge is a plug-in 
cartridge designed to control the specific functions of the Model 7432 
Clinician Programmer. It contains the necessary software to program 
the Soletra Neurostimulator. 

There are two lead frame kits designed to temporarily hold the lead 
in place during target localization and insertion cannula removal. 
Model 3353 Lead Frame Kit is intended for use with a Radionics 
stereotactic frame, while Model 3354 Lead Frame Kit is intended for 
use with a Leksell stereotactic frame. 

The Access Review Model 7438 Therapy Controller is designed for 
use by a patient or caregiver. Using the therapy controller, the patient 
or caregiver can turn the therapy on or off, check whether the therapy 
is on or off, and check the condition of the neurostimulator’s battery. 
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Indications 

Unilateral or bilateral stimulation of the internal globus pallidus (GPi) 
or the subthalamic nucleus (STN) by the Medtronic Activa System is 
indicated as an aid in the management of chronic, intractable (drug 
refractory) primary dystonia, including generalized and segmental 
dystonia, hemidystonia, and cervical dystonia (torticollis), for 
individuals 7 years of age and older. 

Contraindications 

Implantation of an Activa Brain Stimulation System is contraindicated 
for: 

= Patients exposed to diathermy. Do not use shortwave 
diathermy, microwave diathermy or therapeutic ultrasound 
diathermy (all now referred lo as diathermy) on patients 
implanted with a neurostimulation system. Energy lrom 
diathermy can be transferred through the implanted system 
and can cause tissue damage at the location of the implanted 
electrodes, resulting in severe injury or death. 

Diathermy is further prohibited because it can also damage the 
neurostimulation system components resulting in loss of 
therapy, requiring additional surgery for system explantation 
and replacement. Injury or damage can occur during dialhermy 
treatment whether the neurostimulation system is turned "on" 
or "off." Advise your patients to inform all their health care 
professionals that they should not be exposed to diathermy 
treatment. 

Patients who will be exposed to Magnetic Resonance Imaging 
(MRI) using a full body radio-frequency (RF) coil or a head 
transmit coil that extends over the chest area. Refer lo 
"Appendix: MRI and Activa Therapy" in the Soletra 
Neurostimulator Physician and Hospital Staff Mariual for 
comprehensive safety information. 

Patients who are unable to properly operate the brain 
stimulator. 

= 

Warnings 

Refer to the "Warnings" sections in the component technical manuals 
packaged in this kit. 

Precautions 

Refer lo the "Precautions" sections in the component technical 
manuals packaged in this kit. 

Rebound Effect - Inform patients and their caregivers that abrupt 
cessation of stimulation for any reason may cause a return of disease 
symptoms. In some cases, symptoms may return with an intensity 
greater than was experienced prior to system implant (rebound 
effec I). 
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- Hemiplegiahemiparesis - Worsening of motor impairment 

- Dysphagia 

- SpeechAanguage 

- Subcutaneous hemorrhagekeroma 

- Cerebral spinal fluid abnormality 

* Generala 

- Infection 

- Erosion 

- Lead fractures 

- Hardware breakage 

- Neurostimulator failure - Deja vu corrected by surgically revised lead placement 

- Irritating cough with stimulation ON 

a Includes adverse events related to the system components 

Potential Adverse Effects 

Additionally, one may reasonably expect the risks associated with the 
use of the Activa System lor the approved indications of Parkinson's 
disease (PD) and Essential Tremor (ET) to be similar in treating 
dystonia. As described in the summary of safety and effectiveness 
data for a supplemental premarket approval application for bilateral 
stimulation of the internal globus pallidus (GPi) or the subthalamic 
nucleus (STN) using Medtronic Activa Parkinson's Control Therapy 
indicated for adjunctive therapy in reducing some of the symptoms of 
advanced, levodopa-responsive Parkinson's disease that are not 
adequately controlled with medication (P960009S007). a description 
of adverse events that may also be applicable for use with dystonia is 
provided from a prospective open label design study. 

Over the entire study duration. 12/160 patients (7.5%) had 
intracranial hemorrhage; 17/160 patients (1 0.6%) had device-related 
infection; 16 patients ( I O  0%) had paresislasthenia: and 13/160 
patients (8.1%) had hemiplegialhemiparesis. The rate of stimulation- 
related adverse events was 51.9% (83/160 patients) and the rate of 
ongoing stimulation-related events was 22.5% (36/160 patients). The 
rate of serious stimulation-related adverse events was 9.4% (1 5/160) 

Adverse Events 

Reported Adverse Events 

Thirty-four manuscripts on published studies to date were reviewed. 
The studies described consist of non-randomized, non-blinded trials 
involving a total of 201 patients. Literature described the following 
adverse events: 
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and the rate of ongoing serious stimulation-related adverse events 
was 3.1 YO (5/160) patients. Ongoing serious stimulation-related 
adverse events included: worsening of motor impairmenUPD 
symptoms (dyskinesia); sensory impairment (pain); and speech/ 
language (dysarthria, hypophonia. speech disorder). Other 
stimulation related adverse events included: worsening of motor 
impairmenUPD symptoms (worse motor fluctuations, incoordination, 
abnormal gait, akinesialbradykinesia, tremor, rigidity, myoclonus and 
dysphagia); sensory impairment (paresthesia, sensory disturbance, 
hypesthesia, hearing [tinnitus] and headache); speech/language 
(voice alteration); eye (visual disturbances [diplopia, abnormal vision 
and visual field defect] and eye disorders [twitching]); cognitive 
(thinking abnormal, confusion, alteration of mentation [dizziness]); 
general (respiratory [laryngismus], musculoskeletal [abnormal 
posture], gastrointestinal [vomiting], urogenital [urinaryincontinence], 
metabolidnutritional [weight loss], skin and appendages [sweating] 
and systemic [accidental injury]; sleep [somnolence and insomnia]; 
neuropsychological (psychiatric disturbances [manic reaction and 
neurosis]); general paresidasthenia; internal system events (shock/ 
jolt. positioning difficulties); cardiovascular (cerebrovascular 
accident); hemiplegia/hemiparesis (asthenia) and depression. 

The rate of device-related adverse events was 36.9% (59/160 
patients) and the rate of ongoing device-related events was 10.0% 
( 1  611 60 patients). The rate of serious device-related adverse events 
was 17.5% (281160 patients) and the rate of ongoing serious device- 
related adverse events was 6.3% (lO/l60 patients). Ongoing, serious 
device-related adverse events included: internal DBS system events 
(intermittent continuity, electromagnetic interference, and lead 
breakage); infection, worsening of motor impairmenWD symptoms 
(worse motor fluctuations, and incoordination) due to loss of effect; 
and skin and appendages (erosion). Other device-related adverse 
events included: internal DBS system events (shoclujolt, dislodged, 
migration, normal battery failure, malfunction, current leak, wire 
breakage, kinked electrode, electrode problem, positioning 
difficulties, impedance low); external system events (difficult to 
program. printer problem); sensory impairment (pain, sensory 
disturbance, paresthesia and headache); speechnanguage 
(hypophonia); skin and appendages (skin disorder); subcutaneous 
hemorrhage/serorna (seroma); paresis/asthenia; metabolic/ 
nutritional (edema); and cerebral spinal fluid abnormality 
pneumocaphalus). One patient experienced manic symptoms (manic 
reaction) and attention and cognitive deficits (thinking abnormal) 
concurrent with exposure to an electronic article surveillance 
(electromagnetic interference) device. 
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Table 1. Summary of Adverse Evenis Reporled in the 
Parkinson's Disease Clinical Trial 

All Patients (n = 160) 

Major Category 
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Table 1. Summary of Adverse Evenls Reporled in the 
Parkinson's Disease Clinical Trial (continued) 

r 7- 
__ 

! AII Patients (n =la) 
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, 
2 19(11.9%) (6.9. 16.9) 

5 22(13.8%) (8.4. 19.1) 

Table 1. Summary of Adverse Events Reporled in the 
Parkinson's Disease Clinical Tral (continued) 

Major Category 

~- 
General' 

Systemic' 

9 

3 

GaslromlestimI' 5 5 ( 5 )  I 
urcqenrai' 53 (71 

-t 
Individualization of Treatment 

Best results are achieved when the patient and caregiver are fully 
informed about the therapy risks and benefits, surgical procedures, 
follow-up requirements, and self-care responsibilities. Activa 
Dystonia Therapy is appropriate for patients who meet the following 
criteria: 

9 Patients with chronic, intractable (drug refractory) primary 
dystonia, including generalized and segmental dystonia, 
hemidystonia. and cervical dystonia (torticollis), for individuals 
7 years of age and older. 

Patients should be suitable candidates for stereotactic 
neurosurgery. 

= 

Use extreme care with lead implantation in patients with a heightened 
risk of intracranial hemorrhage. Physicians should consider 
underlying factors, such as previous neurotogical injury or prescribed 
medications (anticoagulants), that may predispose a patient to the 
risk of bleeding. 

Technical manual Englisb 1 1  
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Physicians should be aware that the risks associated with initial 
surgery may increase with clinical conditions such as: 

Stroke or neurological disorders other than idiopathic 
Parkinson's disease 

Cardiovascular disease 

9 Renal or hepatic failure 

9 Diabetes mellitus 

To help ensure maximum benefits from the neurostimulation system, 
long-term, post-surgical management of patients is recommended. 

Stimulation parameters should be adjusted such that maximal 
symptom suppression is achieved with minimal side effects. High 
parameter values may indicate a system problem or less than optimal 
lead placement. Patients should be informed of the risks of higher 
stimulation parameters. which may result in possible excessive 
charge density, as noted in the "Programming the Neurostimulator" 
section 01 the Model 3387/3389 DBS Lead lmplant Manual. 

Special Considerations for Pediatric Patients 

Dual System Implant - If two neurostimulators are implanted, they 
should be implanted at least 8 inches apart to minimize cross- 
programming interference. In smaller patients consider placing one 
neurostimulator in the abdomen and one in the chest region. In this 
case, route both lead/extension assemblies and implant both 
neurostimulators on the same side of the body to minimize potential 
electromagnetic interference. A 95cm extension is recommended to 
connect the lead to the abdominal neurostimulator. Verify final 
programmed parameters by reviewing both devices at the conclusion 
of any programming session. -t 

u 
Figure 1. Lead/exteflsion assembly roufing with a dual system implanf 
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Patient growth and lead/extension length - Evaluate the patient's 
implanted lead/extension assemtdy for sufficient strain relief (eg, 
consider patient comfort, range of motion, x-ray visualization of the 
extension) at regular post-implant follow-up sessions. This monitoring 
is especially important for patients whose growth is not complete at 
implant. Consideration should be given to replacement of the 
extension with one of greater length during other elective surgery 
procedures, such as during the regular changeout of 
neurostimulators that must occur because of battery depletion. 

Patient brain growth and lead migration - Medtronic 
recommends the use of Activa Therapy for individuals in whom brain 
growth is approximately 90% complete.' In cases where growth of the 
brain and/or skull is not complete at time of implant, the distance from 
the lead anchor point (burr hole) to the target site increases with time 
and growth of the individual. As a result, lead migration relative to the 
target site may occur. 

If significant patient growth and potential resultant lead migration are 
anticipated, consider positioning lead electrodes as follows at the 
time of initial lead placement: Position the lead so that the center 
bipole electrodes (eg, electrodes 1 and 2) will be active. I f  lead 
migration occurs, effective stimulation may be regained through 
programming adjustments instead of surgical repositioning. 

The need for frequent programming or the inability to control dystonic 
symptoms may indicate lead migration. Consider assessing system 
performance and potential modifications to the therapeutic settings 
(neurostimulator settings and/or electrode configurations). These 
factors should be considered in the establishment of long-term care 
and follow-up schedules for individuals who receive an Activa System 
at an early age. 

Important Patient Counseling Information 

Refer to the "Patient Counseling Information" section in the Solelra 
Neurosfimulator Physician and Hospilal Stall Manual for general 
patient counseling information for deep brain stimulation therapies. 

Activa Dystonia Therapy is an active therapy that requires both 
physician and patient involvement to be successful. Ensure the 
patient understands this will be a long-term relationship between 
physician, medical staff, patient, and family. 

Show the patient and family the device before implant. This may be 
particularly useful when dealing with children. 

After the Activa System is implanted. advise the patient or caregiver 
to read the Activa Therapy patient manual for dystonia. The Activa 
Therapy patient manual for dystonia is included in the envelope in the 
kit package. 

' At birth. the brain is 25% of adult size By age 1 year. the brain has completed 
half its postnatal growth and IS 75% of adult Size By age 3 years, it reaches 
80% of adult size. and by age 7 years, it is 90% (The Merck Manual of 
D(agnosis and Therapy 17th ed Merck & Co, Inc ,1999 Section 19. 
Pediatrics) 
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The following issues should be included in physician discussions with 
the patient and the patient's family or caregiver(s): 

Children are often engaged in active play and sports activities 
that could damage components of the implanted system. While 
some degree of rough play may be unavoidable, children 
should be advised to avoid games, sports and other pastimes 
where a strain to the leadkonnector assembly or a percussive 
injury to system components may be likely to occur (eg. soccer, 
footballhugby). 

Various medical or environmental (home, occupational, and 
other) devices may generate enough electromagnetic 
interference (EMI) to change the parameters of a 
neurostimulator, turn a neurostimulator off and on, or cause a 
neurostimulator to surge, shock, or jolt the patient. Ensure the 
patient and parentskaregivers are clear on why EM1 is a 
potential concern, and where information on this issue can be 
found in their patient manuals. EM1 is addressed in the 
"Precautions" section, the "General Warnings" section, and 
the "Electromagnetic Interference" section in the "Your Activa 
Therapy for Dystonia" patient manual. €MI also is addressed in 
the precautions section of the neurostimulator physician 
manual. 

9 

Symptom Suppression 

Dystonia patients may not experience immediate symptom 
suppression from the therapy. The patient should be advised that 
frequent, non-invasive adjustments to the stimulation parameters 
may be required to achieve optimal symptom suppression. This 
adjustment period may take weeks or months. 

Rebound Effect 

Patients need to be aware that dystonia symptoms may return 
following accidental system turn-off, battery depletion, or system 
failure. It is important that the physician discuss the predicted time of 
battery replacement with the patient and that the battery condition be 
closely monitored. It is also important that the patient and caregiver 
know how to use the control magnet in case the neurostimulator is 
accidentally turned off. If symptoms return, the patient should contact 
his or her physician immediately so the status of the system can be 
assessed and the condition of the patient can be monitored. 

Pediatric Considerations 

Directions for Use 

Refer to the "Directions for Use" sections in the component technical 
manuals packaged in this kit. 
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Dystonia Rating Scales 

There are three rating scales that physicians use for evaluating 
dystonia symptoms: 

Burke-Fahn-Marsden Rating Scale (BFMRS) - Kumar R, Dagher 
A, Hutchison WD, Lan AE, Lozano AM. Globus pallidus deep brain 
stimulation for generalized dystonia: clinical and PEt investigation. 
Neurology 1999; 53:871-874. 

Unified Dystonia Rating Scale (UDRS) - Comella CL, Leurgans S .  
Chmura TA and Dystonia Study Group. The Unified Dystonia Rating 
Scale: initial concurrent validity testing with other dystonia scales. 
Neuro/ogy 1999; 52(Suppl2):S46.002. 

Toronto Western Spasmodic Torticollis Rating Scale 
(WSTRS)  - Krauss JK, Pohl T, Weber S, Ozdoba C, Burgunder JM. 
Bilateral stimulation of globus pallidus internus for the treatment of 
cervical dystonia. Lancet 1999; 354:837-838. 

Clinical Studies 

Summary 

The effectiveness of the Activa System in treating dystonia has not 
been demonstrated in controlled clinical trials. Assessment of 
probable benefit from 3 publications describing more than 10 patients 
shows the following: Coubes et al (2002a) reported 19 patients with 
generalized dystonia positive for the DYTl mutation. with a clinical 
score improvement of 71% and functional score improvement of 63% 
following one year of therapy; improvement is defined as the percent 
decrease between pre-implant and post-implant motor assessment 
scores (Burke-Fahn-Marsden Dystonia Rating Scale [BFM]). 
Vidailhet et al(2002) reported upon 14 primary generalized dystonia 
patients (with at least 6 months follow-up) treated with bilateral 
stimulation, Clinical scores were 56 * 21 pre-operatively and 26 16 
post-operatively (BFM). Broggi eta1 (2002) reported upon 10 primary 
dystonia patients. Eight of the 10 patients observed clinical 
improvement evaluated by BFM. ranging between 27% and 88% (up 
to 6 months follow-up); improvement is defined as the percent 
decrease between pre-implant and post-implant motor assessment 
scores. 

Deep Brain Stimulation Therapy in Children & Adolescents 

Eight manuscripts discuss specific outcomes in pediatric populations. 
In the largest series, Coubes et al(2002a.b) treated dystonic children 
(512 years, N=20) and adolescents (1 3 to 17 years, N=l4) with deep 
brain stimulation therapy. Clinical scores (BFM) in patients with 
generalized dystonia positive for the DYTl mutation were 61 i 23 pre- 
operatively and 21 * 21 post-operatively (at 3 months), 11 i 11 post- 
operatively (at 6 months). and 14 -t 17 post-operatively (at 12 
months). 
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Additional Clinical Studies Data 

The following information further describes the documented clinical 
studies and case reports on dystonia patients summarized above that 
were not sponsored by Medtronic. 

A literature review was conducted on 40 total abstracts and 
manuscripts pertaining to the treatment of dystonia with Deep Brain 
Stimulation (DBS). There were 34 literature sources that discussed 
specific case studies and outcomes. These manuscripts are 
summarized in Tables 1, 2, 3, 4 and 5. 

There were an additional 5 manuscripts that included general 
information related to DBS for dystonia. These manuscripts are 
summarized in Table 6. Although Vayssiere et al., 2002 does mention 
35 patient uses of DES for dystonia, it is unclear whether or not some 
of these patients are already discussed in individual case studies 
summarized in Tables 1, 2, 3, 4 and 5. Therefore, the 35 patients 
referenced in this manuscript were not included in the patient data 
summary (Tables 1, 2, 3, 4 and 5). 
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There were 201 patients represented in the 34 manuscripts 
discussing specific case studies and outcomes. Four patients 
experienced multiple surgeries. The age at the time of first surgery 
was the age used in this analysis. The mean age at time of first 
surgery was approximately 31.8 years (range: 6 to 78 years). There 
were ages available on 146 of the 201 patients as shown in Table 1 .  

Table 1. Age 

N Mean Minim u m Maximum 

146 31.8 6 78 

The type of dystonia experienced in these patients was primarily 
generalized dystonia (65.2%) as shown in Table 2. There were 34 
patients where the type of dystonia was unspecified. 

Table 2. Type of Dystonia 

Tvw of Dvstonia N Percent (n=201) 

Generalized 

CeNlcal 

Hemidystonia 

Mullilocal 

Segmental 

Cervlcal (and Irunc 

Focal 

Dystonic Tremor 

Unspecified 

131 

17 

5 

3 

8 

:al) 1 

1 

1 

34 

65 2% 

8.5% 

2.5% 

1.5% 

4.0% 

0.5% 

0.5% 

0.5% 

16 9% 

The follow-up experience in this literature totaled 231 3.7 months 
(range: 0.7 to 132 months; average: 12.1 months). Follow-up 
experience data was available on 191 of the 205 patient uses as 
shown in Table 3. 

Table 3. Follow-uo Exoenence in Months 

N Total (sum) Mean Minimum Maximum 

191 2313 7 12 1 0 7  132 
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The stimulation target was primarily the globus pallidus internus 
(bilateral GPi 71.2%. unilateral GPi 6.8%) as shown in Table 4. 

Table 4. Stimulation Taraef 

Stimulation Target N Percent (n=205) 

GPi. bilateral 146 71.2% 

GPi. unilateral 14 6.8% 

GPi. unspecified 8 3.9% 

pallidal, bilateral 1 0.5% 

pallidal, unspecified 5 2.4% 

STN. bilateral 15 7.3% 

VLp. bilateral posterior 7 3.4% 

VLp. unilateral posterior 6 2.9% 

Vim, unilateral 1 0.5% 

internal capsule- 1 0.5% 
thalamic interphases, 
bilateral 

VPL thalamic nucleus, 1 0.5% 
unilateral 

-I 
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Table 5 provides a summarization of the patient data from the 
literature review. The definitions and codes used in the table are as 
follows: 

C = Cervical Dystonia 

9 F = Focal Dystonia 

9 G = Generalized Dystonia 

= H = Hemidystonia 

= DT = Dystonic Tremor 

M = Multifocal 

S = Segmental 

T =Truncal 

U = Unknown 

9 P = Pediatric 

9 A =Adult 
9 

= 

= 
= 

= FM = (Fahn-Marsden) disability 

AIMS = Abnormal Involuntary Movement Scale 

6FM = Burke Fahn Marsden Rating Scale 

BFMDRS = Burke Fahn Marsden Dystonia Rating Scale 

BMFDRS = Burke-Marsden-Fahn's Dystonia Ratirlg Scale 

FM Dystonia = Fahn Marsden Dystonia Scale 

GMFCS = Gross Motor Functional Classification System for 
Cerebral Palsy 

GMFM = Gross Motor Function Measure 

9 

= 

= GS = Global Severity 

TWSTRS = Toronto Western Spasmodic Torticollis Rating 
Scale 

UDRS = Unified Dystonia Rating Scale 

VAS = Visual Analog Scale 

VLp = ventrolateral thalamic nucleus 

VPL =ventra posterolateral nucleus of the thalamus 

= 
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