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Explanation of symbols on product and package labeling for non-USA audiences.

For USA audiences only

Conformité Européenne (European Conformity). This symbol means that the device fully complies 
with AIMD Directive 90/385EEC.0123
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Medtronic®, InterStim® TWIN, Itrel® 3, PISCES-Octad®, PISCES-Quad®, 
PISCES Z Quad®, PrimeADVANCED®, Restore®, RestoreADVANCED®, 
RestorePRIME®, Synergy, and Synergy Versitrel are registered 
trademarks of Medtronic, Inc.

Synergy Plus+™,Synergy Compact+™, and RestoreULTRA™ are 
trademarks of Medtronic, Inc.
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Refer to the indications sheet for indications and related 
information.

Refer to the appropriate information for prescribers booklet for 
contraindications, warnings, precautions, adverse events 
summary, individualization of treatment, patient selection, use in 
specific populations, resterilization, and component disposal.

Refer to the device implant manual for device description, package 
contents, device specifications, and instructions for use.

 Refer to the clinical summary booklet packaged with the 
neurostimulator for information on the clinical study results of the 
neurostimulation system and individualization of treatment.

! USA
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System eligibility
Test stimulation is used to determine if a new or replacement Medtronic 
neurostimulation system can deliver adequate paresthesia to a patient. 
With the test stimulation devices designed to test for a number of 
implantable neurostimulators, make sure that the number of programs 
and parameter settings used during test stimulation are evaluated against 
the features of the neurostimulators considered for implant.

This approach ensures:

■ the number of programs needed for therapy does not exceed the 
ability of the neurostimulator.

■ the parameter settings on the test stimulation device are converted if 
the test stimulation device accepts:

– pulse width or rate settings that are higher than the settings 
accepted by a specific implantable neurostimulator.

– amplitude settings, at a specific rate and pulse width, which 
exceed the maximum amplitude setting a specific implantable 
neurostimulator can use to produce paresthesia. Even if the 
amplitude setting is accepted by the implantable 
neurostimulator, the amplitude output will not exceed the 
maximum amplitude listed in the table.

Notes:

■ When choosing a replacement neurostimulator, remember that all 
neurostimulators do not have identical features.

■ The Itrel 3 neurostimulator is the only Medtronic neurostimulator with 
a unipolar mode. When replacing an Itrel 3 neurostimulator with 
another model of Medtronic neurostimulator, ensure that unipolar 
stimulation is not required.

Test stimulation devices

The Model 37022 External Neurostimulator, Model 37021 External 
Neurostimulator, Model 3625 Test Stimulator, and Model 3628 Screener 
can each test for more than one implantable neurostimulator.

See Table 1 to identify:

■ which test stimulation devices can test for which neurostimulator.

■ which implantable neurostimulators to consider based on the number 
of programs that test stimulation results require.
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■ when to use the test stimulation maximum amplitude tables.

Table 1. Test stimulation devices and implantable neurostimulators

Test stimulation 
device

Tests for implantable 
neurostimulator

Test stimulation compared to 
implantable neurostimulators

Model 37022 
External 
Neurostimulator

RestoreULTRA If test stimulation results require: 
1–4 programs
Parameter settings: Same

PrimeADVANCED
Restore
RestoreADVANCED
RestorePRIME

If test stimulation results require: 
1–2 programs
Parameter settings: Similar with a 
maximum pulse of ≤ 450 µsec and 
a maximum program rate of ≤ 130 
Hz
If test stimulation results require: 3 
programs
Parameter settings: Similar with a 
maximum pulse of ≤ 450 µsec and 
a maximum program rate of ≤ 85 
Hz
If test stimulation results require: 4 
programs
Parameter settings: Similar with a 
maximum pulse of ≤ 450 µsec and 
a maximum program rate of ≤ 65 
Hz

Model 37021 
External 
Neurostimulator

PrimeADVANCED
Restore
RestoreADVANCED
RestorePRIME

If test stimulation results require: 
1–4 programs
Parameter settings: Same

Synergy Plus+
Synergy Compact+
Synergy
Synergy Versitrel

If test stimulation results require: 
1–2 programs
Parameter settings: Similar (see 
maximum amplitude information 
for “Model 37021 External 
Neurostimulator” on page 9)

Itrel 3 If test stimulation results require: 1 
program
Parameter settings: Similar (see 
maximum amplitude information 
for “Model 37021 External 
Neurostimulator” on page 9)

Model 3625 Test 
Stimulator or 
Model 3628 
Screener

Synergy Plus+
Synergy Compact+
Synergy
Synergy Versitrel
Itrel 3

Parameter settings: Similar (see 
maximum amplitude information 
for “Model 3625 Test Stimulator 
and Model 3628 Screener” on 
page 11)
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Test stimulation for RestoreULTRA neurostimulator 
using the Model 37022 External Neurostimulator

If you are considering implanting a RestoreULTRA Model 37712, you may 
use the Model 37022 External Neurostimulator to deliver test stimulation. 

The RestoreULTRA Neurostimulation System may have limited 
stimulation adjustments available if the therapy parameters are near the 
high output interlocks. If the test stimulation is near the high output 
interlocks, approximate stimulation by lowering the amplitude setting and 
adjusting one or more of the following:

■ Decrease the rate

■ Increase the pulse width(s)

■ Change the selected electrodes

■ Reposition the lead(s)

Test stimulation for PrimeADVANCED, Restore, 
RestoreADVANCED, or RestorePRIME 
neurostimulators with the Model 37022 External 
Neurostimulator

If you are considering implanting a PrimeADVANCED Model 37702, 
Restore Model 37711, RestoreADVANCED Model 37713, or 
RestorePRIME Model 37701, you may use the Model 37022 External 
Neurostimulator to deliver test stimulation. The clinician programmer will 
not list the Restore or RestorePRIME in the longevity estimate results. 
However, if the longevity tests is successful for RestoreADVANCED or 
PrimeADVANCED, the Restore or RestorePRIME may be used.

RestoreADVANCED or PrimeADVANCED Neurostimulation Systems 
may have limited stimulation adjustments available if the amplitude 
exceeds 9.5 V. If the test stimulation exceeds  9.5 V, approximate similar 
stimulation by lowering the amplitude setting and adjusting one or more of 
the following:

■ Decrease the rate

■ Increase the pulse width(s)

■ Change the selected electrodes

■ Reposition the lead(s)
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For the RestoreADVANCED and PrimeADVANCED neurostimulators, the 
maximum settings available are 450 µsec pulse width and 130 Hz rate for 
1–2 programs, 450 µsec pulse width and 85 Hz rate for 3 programs, and 
450 µsec pulse width and 65 Hz rate for 4 programs. A battery longevity 
test can be performed with the external neurostimulator to verify that a 
particular setting is available to the neurostimulator. If the setting is not 
available, the clinician programmer indicates that the setting is not 
applicable to the neurostimulator.

Test stimulation for PrimeADVANCED, Restore, 
RestoreADVANCED, or RestorePRIME 
neurostimulators with the Model 37021 External 
Neurostimulator

If you are considering implanting a PrimeADVANCED Model 37702, 
Restore Model 37711, RestoreADVANCED Model 37713, or 
RestorePRIME Model 37701,  you may use the Model 37021 External 
Neurostimulator to deliver test stimulation. The external neurostimulator 
and the implantable PrimeADVANCED, Restore, RestoreADVANCED, or 
RestorePRIME neurostimulators produce comparable paresthesia when 
the same number of programs are set to the same parameter settings.

PrimeADVANCED, Restore, RestoreADVANCED, or RestorePRIME 
Neurostimulation Systems may have limited stimulation adjustments 
available if the amplitude exceeds 9.5 V. If the test stimulation exceeds  
9.5 V, approximate similar stimulation by lowering the amplitude setting 
and adjusting one or more of the following:

■ Decrease the rate

■ Increase the pulse width(s)

■ Change the selected electrodes

■ Reposition the lead(s)
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Test stimulation for Synergy Plus+, Synergy 
Compact+, Synergy, Synergy Versitrel, or Itrel 3 
neurostimulator

If you are considering implanting a Synergy Plus+, Synergy Compact+, 
Synergy, Synergy Versitrel, or Itrel 3 neurostimulator, you can use the 
Model 37021 External Neurostimulator, Model 3625 Test Stimulator, or 
Model 3628 Screener to deliver test stimulation.

While delivering test stimulation:

■ make sure that the number of programs used on the test stimulation 
device does not exceed the number of programs available on the 
neurostimulator being considered for implant.

■ use the test stimulation maximum amplitude tables to evaluate your 
test stimulation settings.

If satisfactory paresthesia cannot be achieved within the parameters 
provided in the test stimulation maximum amplitude tables, that 
neurostimulator is not an appropriate device for the patient.

Model 37021 External Neurostimulator

When using the 37021 External Neurostimulator:

■ If the test stimulation amplitude exceeds the maximum amplitude for 
a specific rate and pulse width, reduce the rate until you are at or 
below a rate/pulse width/amplitude displayed in the table.

■ If the test stimulation amplitude is close to the maximum amplitude 
indicated in the applicable tables, consider reducing the rate to allow 
future increases in amplitude.

■ See Table 2 to determine which maximum amplitude table provides 
the maximum amplitude settings for each implantable 
neurostimulator.
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Maximum amplitude tables (Model 37021 External 
Neurostimulator)

Table 2. Model 37022 External Neurostimulator and Model 37021 External 
Neurostimulator and maximum amplitude tables

Implantable neurostimulator External Neurostimulator

RestoreULTRA
RestoreADVANCED
PrimeADVANCED

Model 37022 -- See “Test stimulation for 
PrimeADVANCED, Restore, 
RestoreADVANCED, or RestorePRIME 
neurostimulators with the Model 37022 
External Neurostimulator”. 

PrimeADVANCED
Restore
RestoreADVANCED
RestorePRIME

Model 37021 -- See “Test stimulation for 
PrimeADVANCED, Restore, 
RestoreADVANCED, or RestorePRIME 
neurostimulators with the Model 37021 
External Neurostimulator”.

Synergy Plus+
Synergy Compact+
Synergy
Synergy Versitrel

Model 37021 -- See Table 3 (maximum 
amplitude table)

Model 37021 -- See Itrel 3 See Table 4 (maximum amplitude table)

Table 3. Model 37021 External Neurostimulator or Model 37022 External 
Neurostimulator—Synergy Plus+, Synergy Compact+, Synergy, and Synergy 

Versitrel—Test stimulation maximum
amplitude (V)

Test stimulation pulse width (microseconds)

Test stimulation rate (Hz) 450 360 240 150 60

130 5.3 6.0 7.4 8.6 8.6

120 5.8 6.4 7.8 8.6 8.7

110 6.1 6.8 8.1 8.6 8.8

100 6.4 7.1 8.5 8.8 8.8

90 7.0 7.7 8.8 8.8 8.9

80 7.2 8.0 8.8 8.9 8.9

70 7.9 8.6 9.0 8.9 9.0

60 8.6 9.0 8.9 9.0 8.9

50 9.0 9.1 9.1 9.1 9.1

40 9.1 9.1 9.1 9.1 9.1

30 9.2 9.2 9.2 9.1 9.1

≤ 20 9.2 9.2 9.2 9.2 9.1
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Model 3625 Test Stimulator and Model 3628 
Screener

When using Model 3625 and Model 3628 test stimulation devices:

■ If the test stimulation amplitude exceeds the maximum amplitude for 
a specific rate and pulse width, reduce the rate until you are at or 
below a rate/pulse width/amplitude displayed in the table.

■ If the test stimulation pulse width is greater than 450 microseconds, 
reduce the pulse width to 450 microseconds and gradually increase 
the amplitude to confirm satisfactory paresthesia. A five to ten 
percent increase in amplitude should be expected.

■ If the test stimulation rate is greater than 130 Hz, reduce the rate to 
130 Hz and confirm satisfactory paresthesia.

■ See Table 5 to determine which maximum amplitude table provides 
the maximum amplitude settings for each implantable 
neurostimulator.

Note: If the test stimulation amplitude is close to the maximum amplitude 
indicated in the applicable tables, consider reducing the rate to allow 
future increases in amplitude.

Table 4. Model 37021 External Neurostimulator or Model 37022 External 
Neurostimulator—Itrel 3—Test stimulation maximum amplitude (V)

Test stimulation pulse width (microseconds)

Test stimulation rate (Hz) 450 360 240 150 60

130 7.5 8.3 9.9 10.2 10.3

120 7.4 8.4 9.8 10.3 10.4

110 7.4 8.3 9.8 10.3 10.4

100 7.5 8.4 9.8 10.2 10.4

90 7.4 8.3 9.8 10.3 10.4

80 7.4 8.3 9.8 10.4 10.4

70 7.4 8.3 9.7 10.4 10.4

60 7.4 8.2 9.7 10.4 10.4

50 7.4 8.2 9.7 10.4 10.5

40 7.4 8.3 9.7 10.4 10.5

30 7.4 8.1 9.7 10.4 10.5

≤ 20 7.4 8.2 9.8 10.4 10.5
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Maximum amplitude tables (Model 3625 and Model 
3628 test stimulation devices)

Table 5. Model 3625 and Model 3628 test stimulation devices and maximum 
amplitude tables

Implantable neurostimulator Model 3625 and Model 3628 test 
stimulation devices

Synergy Plus+
Synergy Compact+
Synergy
Synergy Versitrel

See Table 6 (maximum amplitude table)

Itrel 3 See Table 7 (maximum amplitude table)

Table 6. Model 3625 and Model 3628 test stimulation devices—Synergy Plus+, 
Synergy Compact+, Synergy, and Synergy Versitrel—Test stimulation maximum 

amplitude (V)

Test stimulation pulse width (microseconds)

Test stimulation rate (Hz) 450 360 240 150 60

130 4.5 5.2 6.2 7.0 7.3

120 5.0 5.4 6.3 7.1 7.4

110 5.2 5.5 6.4 7.3 7.5

100 5.3 5.8 6.5 7.4 7.5

90 5.5 6.1 6.8 7.5 7.6

80 5.8 6.2 7.0 7.6 7.6

70 6.0 6.4 7.1 7.7 7.7

60 6.2 6.5 7.4 7.7 7.7

50 6.5 6.9 7.6 7.8 7.8

40 7.1 7.5 7.8 7.8 7.8

30 7.6 7.9 7.9 7.9 7.9

≤ 20 7.8 7.9 7.9 7.9 7.9
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Table 7. Model 3625 and Model 3628 test stimulation devices—Itrel 3—Test 
stimulation maximum amplitude (V)

Test stimulation pulse width (microseconds)

Test stimulation rate (Hz) 450 360 240 150 60

130 6.1 6.7 7.6 7.6 7.6

110 7.0 7.9 8.7 8.7 8.6

100 7.0 7.9 8.7 8.7 8.7

90 7.0 7.9 8.7 8.8 8.7

70 7.0 7.9 8.8 8.8 8.7

60 7.0 7.8 8.8 8.8 8.7

50 7.0 7.9 8.8 8.8 8.8

40 7.0 7.8 8.8 8.8 8.8

31 7.0 7.8 8.8 8.8 8.8

≤ 21 7.0 7.8 8.8 8.8 8.8
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Battery longevity and maintenance
RestoreULTRA, RestoreADVANCED, and Restore neurostimulators have 
a rechargeable battery. PrimeADVANCED, RestorePRIME, Synergy 
Plus+, Synergy Compact+, Synergy, Synergy Versitrel, and Itrel 3 
neurostimulators have non-rechargeable batteries.

RestoreULTRA Model 37712

The RestoreULTRA neurostimulator rechargeable battery requires that a 
charge be maintained in order for the battery to reach maximum longevity.

Estimating how frequently the battery requires 
charging

The amount of time before the battery requires charging is affected by the 
number of active programs and the stimulation settings in each program. 
The majority of patients can expect to recharge their neurostimulators 
every ten days. Higher stimulation settings will require more frequent 
recharging sessions. Patients should define a recharge schedule that 
meets their individual needs while maintaining a charge level that is 
capable of sustaining programmed stimulation settings.

RestoreULTRA Neurostimulator battery 
longevity

The RestoreULTRA neurostimulator battery will provide 9 years of 
operation. Over time, the neurostimulator battery will need more frequent 
recharges. Like all rechargeable batteries, use over time and repeated 
recharge cycles reduce the maximum charge capacity of the 
neurostimulator battery.

When the neurostimulator battery reaches 8 years of operation, the 
elective replacement indicator (ERI) message is displayed in the 
Observations box on the clinician programmer screen or on the patient 
programmer screen. A replacement neurostimulator is needed within six 
months. At 9 years, the end of service (EOS) message is displayed in the 
Observations box on the clinician programmer screen or on the patient 
programmer screen. At this time, the neurostimulator no longer provides 
stimulation and a replacement neurostimulator is needed.
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RestoreADVANCED Model 37713 and Restore Model 
37711 Neurostimulators

The RestoreADVANCED and Restore neurostimulator rechargeable 
battery requires that a charge be maintained in order for the battery to 
reach maximum longevity.

Estimating how frequently the battery requires 
charging

The amount of time before the battery requires charging (Table 8) is 
affected by the number of active programs and the stimulation settings in 
each program. 

Table 8. Time until battery requires charging for RestoreADVANCED and Restore 
neurostimulatora

a Time until battery requires recharging is based on 24-hour per day stimulation using the 
following settings: rate = 60 Hz, pulse width = 350 μs, impedance = 350 Ω, mode = Cycling 
OFF.
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RestoreADVANCED and Restore 
neurostimulator battery longevity and time 
until daily charging required

RestoreADVANCED and Restore neurostimulator battery longevity can 
be evaluated using the following criteria:

■ EOS (End of service)—9 years after implant, stimulation is not 
available and an EOS message appears if you try to interrogate the 
neurostimulator.

■ ERI (Elective replacement indicator)—between 8.5 and 9 years after 
implant, an ERI message is displayed in the Observations box on the 
clinician programmer screen.

■ Time until daily charging required (Table 9)—if the battery requires 
daily charging, a charge daily message appears in the Observations 
box on the clinician programmer screen. Charging more than once 
daily may be inconvenient for the patient to maintain therapy.

If the battery needs daily charging, you may want to adjust the stimulation 
settings to increase the time between battery charges or prepare to 
replace the neurostimulator.
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PrimeADVANCED Model 37702, RestorePRIME Model 
37701, Synergy Plus+ Model 7479, Synergy Compact+ 
Model 7479B, Synergy Model 7427, and Synergy 
Versitrel Model 7427V Neurostimulators

The battery of an implantable neurostimulator can last for months or 
years, depending on the following factors:

■ Programmed parameters (ie, amplitude, rate, pulse width, number of 
active electrodes used)

■ System impedance

■ Hours per day of stimulation

■ The degree of patient control over programmable stimulation 
parameters

Table 9. Time until daily charging required for 
Restore and RestoreADVANCED neurostimulator batterya

a Time until daily charging required is based on 24-hour per day stimulation using the 
following settings: rate = 60 Hz, pulse width = 350 μs, impedance = 350 Ω, mode = Cycling 
OFF.
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Tips for maximizing battery longevity

To optimize the battery longevity of an implantable neurostimulator, follow 
these tips:

■ Place leads in optimal location to achieve paresthesia.

■ Use fewer programs.

■ Program cycling to provide the shortest amount of time for effective 
stimulation.

■ Use the minimum number of electrodes necessary for effective 
stimulation.

■ Use the lowest effective settings for amplitude, rate, and pulse width.

■ Instruct the patient to use the neurostimulator only when needed.

■ Consider implanting low-impedance leads and extensions.

Estimating battery longevity for 
PrimeADVANCED and RestorePRIME 
neurostimulators

The following formula estimates the approximate period of time that a new 
PrimeADVANCED or RestorePRIME neurostimulator battery will last. The 
estimation is based on the settings for one group.

Notes:

■ Ensure the appropriate tables are referenced for the lead(s) used:

– For low-impedance leads (<2 ohms for 10 cm) (eg, 1x8) use 
Table 10 and Table 11.

– For standard-impedance leads (eg, PISCES-Quad) use 
Table 12 and Table 13.

– For a mixed pair of leads use Table 10 and Table 11.

Expected values

1. The estimation formula is based on expected programmed values, 
the modes of operation, and how often the therapy is used:

Program 1 Program 2 Program 3 Program 4

Amplitude: _____ V Amplitude: _____ V Amplitude: _____ V Amplitude: _____ V

Ratea: _____ Hz Ratea: _____ Hz Ratea: _____ Hz Ratea: _____ Hz

Pulse width: _____ μsec Pulse width: _____ μsec Pulse width: _____ μsec Pulse width: _____ μsec
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Program 1 (P1)

2. Locate the Energy Use (EU) for Program 1 from Table 10 or Table 12 
(using Amplitude, Rate, Pulse Width): _____

3. Locate the Electrode Correction Factor (ECF) for Program 1 for the 
number of active electrodes from Table 11 or Table 13: _____.

4. Compute the Program 1 Factor (P1F):
P1EU _____ × P1ECF _____ = P1F _____

Program 2 (P2)

5. For a second program, repeat steps 1–3 to obtain the Program 2 
Factor (P2F):

P2EU _____ × P2ECF _____ = P2F

Program 3 (P3)

6. For a third program, repeat steps 1–3 to obtain the Program 3 Factor 
(P3F):

P3EU _____ × P3ECF _____ = P3F

Program 4 (P4)

7. For a fourth program, repeat steps 1–3 to obtain the Program 4 
Factor (P4F):

P4EU _____ × P4ECF _____ = P4F

Computing the multi-program factor (MPF)

8. Compute the MPF (use 0 for unused programs):
P1F _____ + P2F _____ + P3F _____ + P4F _____ = MPF _____

Active
electrodes: _____

Active
electrodes: _____

Active
electrodes: _____

Active
electrodes: _____

Modes of operation and use

Stimulation/day: _____ Hours/day (including scheduled therapy time)

Cycle ON/OFF times: _____ ON (if not applicable, cycling ratio equals 1)

_____ OFF

a (Rates for Programs 1, 2, 3, and 4 are the same.)

Program 1 Program 2 Program 3 Program 4
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9. Determine the Usage Correction Factor (UCF) using the hours of 
stimulation per day and the cycle ON/OFF times:

Usage Correction Factor = Usage Ratio × Cycling Ratio (if 
applicable)

Usage Ratio = hours of stimulation per day ÷ 12 hours

Cycling Ratio = cycle ON time ÷ (cycle ON time + cycle OFF time)

10. Compute the adjusted Energy Use value:
MPF _____ × UCF _____ = _____ adjusted Energy Use

Formula provides the value to determine longevity 
estimate

11. Use the adjusted Energy Use value and determine the battery 
longevity from Figure 1.
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Figure 1. PrimeADVANCED and RestorePRIME neurostimulator
longevity estimates (years) for Energy Use.
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Table 10. For use with low-impedance leads—PrimeADVANCED or 
RestorePRIME neurostimulator Energy Usea for 

2 active electrodes/programsb for 12 hours/day usage

Pulse width

Amplitude Rate 60 210 330 450

30 5 8 11 14

1.0 70 12 20 26 33

130 23 37 49 61

30 6 13 18 23

2.0 70 16 30 43 56

130 29 57 79 103

30 12 26 38 51

3.0 70 29 62 89 117

130 54 115 163 214

30 18 44 64 82

4.0 70 42 102 148 192

130 78 188 272 353

30 22 54 78 105

5.0 70 51 124 181 243

130 96 231 332 439

30 33 81 117 154

6.0 70 76 186 268 358

130 140 344 493 648

30 41 108 159 219

7.0 70 95 251 384 507

130 174 479 761 979

30 56 143 212 281

8.0 70 127 334 494 649

130 233 616 908 1186

30 66 166 240 355

9.0 70 149 382 625 825

130 275 772 1147 1505
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30 82 224 337 397

10.0 70 188 527 695 907

130 347 888 1286 1660

a Use values that are closest to the expected values (round to the next highest value).
b If the number of active electrodes or hours of use is different than these values, adjustments are made in the 

formula.

Table 10. For use with low-impedance leads—PrimeADVANCED or 
RestorePRIME neurostimulator Energy Usea for 

2 active electrodes/programsb for 12 hours/day usage (continued)

Pulse width

Amplitude Rate 60 210 330 450

Table 11. For use with low-impedance leads—PrimeADVANCED or 
RestorePRIME neurostimulator Electrode Correction Factor

Number of active negative electrodes

1 2 3 4 5 6 7

Number of 1 1.0 1.4 1.5 1.6 1.6 1.6 1.7

active 2 1.4 1.9 2.2 2.3 2.4 2.5 --

positive 3 1.5 2.2 2.5 2.8 2.9 -- --

electrodes 4 1.6 2.3 2.8 3.1 -- -- --

5 1.6 2.4 2.9 -- -- -- --

6 1.6 2.5 -- -- -- -- --

7 1.7 -- -- -- -- -- --

Table 12. For use with standard-impedance leads—PrimeADVANCED or RestorePRIME 
neurostimulator Energy Usea for 2 active electrodes/programsb for 12 hours/day

Pulse width

Amplitude Rate 60 210 330 450

30 5 7 9 11

1.0 70 11 17 22 27

130 21 32 41 50

30 5 10 14 18

2.0 70 13 25 34 43

130 25 47 64 80

30 10 21 30 38

3.0 70 24 50 70 90

130 45 92 129 164

30 15 35 50 65

4.0 70 36 82 117 151
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130 67 151 214 276

30 17 42 61 79

5.0 70 41 98 142 185

130 76 180 260 336

30 26 62 91 118

6.0 70 60 144 210 273

130 110 266 384 499

30 34 86 125 165

7.0 70 79 197 289 378

130 145 362 529 688

30 46 115 167 219

8.0 70 105 263 386 503

130 194 483 704 918

30 50 126 184 243

9.0 70 114 292 428 561

130 209 534 885 1158

30 67 157 231 307

10.0 70 135 359 534 703

130 248 660 976 1278

a Use values that are closest to the expected values.
b If the number of active electrodes or hours of use is different than these values, adjustments are made in 

the formula.

Table 12. For use with standard-impedance leads—PrimeADVANCED or RestorePRIME 
neurostimulator Energy Usea for 2 active electrodes/programsb for 12 hours/day (continued)

Pulse width

Amplitude Rate 60 210 330 450
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Estimating battery longevity for Synergy 
Plus+, Synergy Compact+, Synergy, or 
Synergy Versitrel neurostimulators

The following formula estimates the approximate period of time that a new 
Synergy Plus+, Synergy Compact+, Synergy, or Synergy Versitrel 
neurostimulator battery will last.

Notes: Ensure the appropriate tables are referenced for the lead(s) used:

■ For low-impedance leads (<2 ohms for 10 cm) (eg, PISCES Z 
Quad) use Table 14 and Table 15.

■ For standard-impedance leads (eg, PISCES-Octad) use 
Table 16 and Table 17.

■ For a mixed pair of leads use Table 14 and Table 15.

Expected values

1. The estimation formula is based on expected programmed values 
for Programs 1 and 2, the modes of operation, and how often the 
therapy is used:

Table 13. For use with standard-impedance leads—PrimeADVANCED or 
RestorePRIME neurostimulator Electrode Correction Factor

Number of active negative electrodes

1 2 3 4 5 6 7

Number of 1 1.0 1.5 1.6 1.7 1.7 1.8 1.8

active 2 1.5 2.0 2.3 2.5 2.6 2.7 --

positive 3 1.6 2.3 2.8 3.0 3.2 -- --

electrodes 4 1.7 2.5 3.0 3.4 -- -- --

5 1.7 2.6 3.2 -- -- -- --

6 1.8 2.7 -- -- -- -- --

7 1.8 -- -- -- -- -- --

Program 1 Program 2

Amplitude: _____ V Amplitude: _____ V

Ratea: _____ Hz Ratea: _____ Hz

Pulse width: _____ μsec Pulse width: _____ μsec

Active electrodes: _____ Active electrodes: _____

Modes of operation and use

Stimulation/day: _____ Hours/day

Program mode: _____ Dual or Single Program

Operation mode: _____ Continuous or Cycling
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Program 1 (P1)

2. Locate the Energy Use (EU) for Program 1 from Table 14 or Table 16 
(using Amplitude, Rate, Pulse Width): _____

3. Locate the Electrode Correction Factor (ECF) for Program 1 for the 
number of active electrodes from Table 15 or Table 17: _____.

4. Compute the Program 1 Factor (P1F):
P1EU _____ × P1ECF _____ = P1F _____

Program 2 (P2)

5. For a second program, repeat steps 1–3 to obtain the Program 2 
Factor (P2F):

P2EU _____ × P2ECF _____ = P2F

6. For a second program, compute the Dual-Program Factor (DPF):
P1F _____ + P2F _____ = DPF _____

7. Determine the Usage Correction Factor (UCF) using the hours of 
stimulation per day and the cycle ON/OFF times:

Usage Correction Factor = Usage Ratio × Cycling Ratio (if 
applicable)

Usage Ratio = hours of stimulation per day ÷ 12 hours
Cycling Ratio = cycle ON time ÷ (cycle ON time + cycle OFF time)

8. Compute the adjusted Energy Use value for the appropriate number 
of programs:
For two programs:

DPF _____ × UCF _____ = _____ adjusted Energy Use
Step 6  Step 7

For one program:
P1F _____ × UCF _____ = _____ adjusted Energy Use
Step 4 Step 7

Formula provides the value to determine longevity 
estimate

9. Use the adjusted Energy Use value and determine the battery 
longevity from Figure 2.

Cycle ON/OFF times: _____ ON

_____ OFF

a (Rates for Programs 1 and 2 are the same.)

Program 1 Program 2
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Figure 2. Synergy Plus+ and Synergy neurostimulator longevity 
estimates (years) for Energy Use.

10. For Synergy Compact+ and Synergy Versitrel, multiply the battery 
longevity result obtained for Synergy Plus+ or Synergy by the model 
number correction factor 0.56.
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Table 14. For use with low-impedance leads—Synergy Plus+, Synergy Compact+, Synergy, and 
Synergy Versitrel neurostimulator Energy Usea for 2 active electrodes/programsb for 12 hours/day 

usage

Pulse width

Amplitude Rate 60 210 330 450

30 2 7 10 13

1.0 70 5 15 22 29

130 9 27 41 53

30 6 18 28 37

2.0 70 13 42 64 84

130 24 79 118 154

30 9 30 46 60

3.0 70 21 69 104 137

130 39 127 191 250

30 16 53 80 105

4.0 70 37 121 182 239

130 68 222 333 435

30 25 82 125 163

5.0 70 57 188 283 371

130 105 343 516 673

30 36 119 180 236

6.0 70 82 270 407 533

130 150 492 739 965

30 50 164 247 324

7.0 70 112 371 560 733

130 204 673 1013 1322

30 66 218 328 429

8.0 70 148 490 741 966

130 270 891 1340 1661

30 86 283 425 558

9.0 70 191 635 956 1254

130 347 1146 1658 1701
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30 109 363 545 715

10.0 70 244 815 1228 1612

130 444 1476 1700 1699

a Use values that are closest to the expected values.
b If the number of active electrodes or hours of use is different than these values, adjustments are made in the 

formula.

Table 14. For use with low-impedance leads—Synergy Plus+, Synergy Compact+, Synergy, and 
Synergy Versitrel neurostimulator Energy Usea for 2 active electrodes/programsb for 12 hours/day 

usage (continued)

Pulse width

Amplitude Rate 60 210 330 450

Table 15. For use with low-impedance leads—Synergy Plus+, Synergy 
Compact+, Synergy, and Synergy Versitrel neurostimulator Electrode 

Correction Factor

Number of active negative electrodes

1 2 3 4 5 6 7

Number of 1 1.0 1.4 1.5 1.6 1.6 1.6 1.7

active 2 1.4 1.9 2.2 2.3 2.4 2.5 --

positive 3 1.5 2.2 2.5 2.8 2.9 -- --

electrodes 4 1.6 2.3 2.8 3.1 -- -- --

5 1.6 2.4 2.9 -- -- -- --

6 1.6 2.5 -- -- -- -- --

7 1.7 -- -- -- -- -- --

Table 16. For use with standard-impedance leads—Synergy Plus+, Synergy Compact+, Synergy, 
and Synergy Versitrel neurostimulator Energy Usea for 2 active electrodes/programsb for 

12 hours/day

Pulse width

Amplitude Rate 60 210 330 450

30 1 4 7 9

1.0 70 3 10 16 21

130 6 20 30 39

30 3 13 20 27

2.0 70 9 31 47 63

130 17 57 87 115

30 6 22 34 45

3.0 70 15 51 77 102

130 29 94 142 187
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30 11 39 59 79

4.0 70 27 90 136 180

130 50 165 249 328

30 18 61 93 123

5.0 70 42 139 212 280

130 77 255 385 507

30 26 88 134 178

6.0 70 60 201 306 403

130 111 366 553 725

30 36 121 185 244

7.0 70 83 276 419 553

130 151 502 759 996

30 48 161 245 323

8.0 70 109 365 555 732

130 200 662 1001 1315

30 62 208 316 419

9.0 70 141 471 716 943

130 256 849 1285 1672

30 80 267 404 535

10.0 70 181 602 917 1210

130 327 1091 1637 1773

a Use values that are closest to the expected values.
b If the number of active electrodes or hours of use is different than these values, adjustments are made in the 

formula.

Table 16. For use with standard-impedance leads—Synergy Plus+, Synergy Compact+, Synergy, 
and Synergy Versitrel neurostimulator Energy Usea for 2 active electrodes/programsb for 

12 hours/day (continued)

Pulse width

Amplitude Rate 60 210 330 450

Table 17. For use with standard-impedance leads—Synergy Plus+, Synergy 
Compact+, Synergy, and Synergy Versitrel neurostimulator Electrode 

Correction Factor

Number of active negative electrodes

1 2 3 4 5 6 7

Number of 1 1.0 1.5 1.6 1.7 1.7 1.8 1.8
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Itrel 3 Model 7425 Neurostimulator

The following formula estimates the approximate period of time that a new 
Itrel 3 neurostimulator battery will last.

Notes: Ensure the appropriate tables are referenced for the lead(s) used:

■ For low-impedance leads (<2 ohms for 10 cm) (eg, PISCES Z Quad) 
use Table 18 and Table 19.

■ For standard-impedance leads (eg, PISCES-Quad) use Table 20 and 
Table 21.

■ For a mixed pair of leads use Table 18 and Table 19.

# Caution: (Lead Replacement) Medtronic recommends that when 
replacing one of a pair of leads (connected to a Model 7498 bifurcated 
extension and Itrel 3) with a lower impedance lead, both leads should be 
replaced with lower impedance leads. Using a mixed pair of leads may 
result in the following:

■ Uncomfortable levels of stimulation which some patients have 
described as "jolting or shocking"

■ Different levels of stimulation between the two leads

■ Loss of therapy in one lead entirely

Expected values

1. The estimation formula is based on expected programmed values, 
the modes of operation, and how often the therapy is used:

active 2 1.5 2.0 2.3 2.5 2.6 2.7 --

positive 3 1.6 2.3 2.8 3.0 3.2 -- --

electrodes 4 1.7 2.5 3.0 3.4 -- -- --

5 1.7 2.6 3.2 -- -- -- --

6 1.8 2.7 -- -- -- -- --

7 1.8 -- -- -- -- -- --

Table 17. For use with standard-impedance leads—Synergy Plus+, Synergy 
Compact+, Synergy, and Synergy Versitrel neurostimulator Electrode 

Correction Factor (continued)

Amplitude: _____ V

Rate: _____ Hz

Pulse width: _____ μsec

Active electrodes: _____

Stimulation/day: _____ Hours/day
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2. Locate the Energy Use (EU) from Table 18 or Table 20 (using 
Amplitude, Rate, Pulse Width): _____

3. Locate the Electrode Correction Factor (ECF) for the number of 
active electrodes from Table 19 or Table 21: _____.

4. Determine the Usage Correction Factor (UCF) using the hours of 
stimulation per day and the cycle ON/OFF times:

Usage Correction Factor = Usage Ratio × Cycling Ratio (if 
applicable)

Usage Ratio = hours of stimulation per day ÷ 12 hours
Cycling Ratio = cycle ON time ÷ (cycle ON time + cycle OFF time)

5. Compute the adjusted Energy Use value:

Formula provides the value to determine longevity 
estimate

6. Use the adjusted Energy Use value and determine the battery 
longevity from Figure 3.

Operation mode: _____ Continuous or Cycling

Cycle ON/OFF times: _____ ON

_____ OFF

Energy Use ___ × ECF ___ × UCF ___ = ___ adjusted Energy Use

Step 2 Step 3 Step 4
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Figure 3. Itrel 3 neurostimulator longevity estimates (years) for
Energy Use.

Table 18. For use with low-impedance leads—Itrel 3 neurostimulator 
Energy Usea for single lead with 2 active electrodesb for 12 hours/day 

usage

Pulse width

Amplitude Rate 60 210 450

31 1 4 9

1.0 70 3 10 21

130 6 19 38

31 4 13 27

2.0 70 9 30 62

130 16 55 114
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31 8 26 55

3.0 70 18 61 126

130 33 113 232

31 12 39 80

4.0 70 26 88 183

130 48 162 335

31 18 61 125

5.0 70 41 137 285

130 74 251 523

31 25 86 174

6.0 70 58 194 396

130 105 354 722

31 35 115 231

7.0 70 78 256 527

130 140 465 961

31 44 147 296

8.0 70 100 332 675

130 181 605 1089

31 55 186 304

9.0 70 125 418 708

130 225 759 1098

31 71 231 305

10.0 70 157 520 710

130 279 934 1099

a Use values that are closest to the expected values.
b If the number of active electrodes or hours of use is different than these values, 

adjustments are made in the formula.

Table 18. For use with low-impedance leads—Itrel 3 neurostimulator 
Energy Usea for single lead with 2 active electrodesb for 12 hours/day 

usage (continued)

Pulse width

Amplitude Rate 60 210 450
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Table 19. For use with low-impedance leads—Itrel 3 neurostimulator Electrode Correction Factor

Electrode correction factor for 1 quadripolar lead Electrode correction factor for 2 quadripolar leads or
1 octapolar (2x4) lead with a bifurcated extension

Electrode configuration Electrode
correction factor

Electrode configuration Electrode
correction factor

2 active electrodes 1.0 4 active electrodes 1.5

3 active electrodes 1.3 Case +, 2 active electrodes 2.0

4 active electrodes 1.7

Case +, 1 active electrode 1.5

Case +, 2 active electrodes 2.1

Case +, 3 active electrodes 2.6

Case +, 4 active electrodes 2.8

Table 20. For use with standard-impedance leads—Itrel 3 
neurostimulator Energy Usea for single lead with 2 active electrodesb 

for 12 hours/day usage

Pulse width

Amplitude Rate 60 210 450

31 2 3 6

1.0 70 4 7 14

130 7 14 25

31 3 9 19

2.0 70 8 21 43

130 14 40 80

31 6 19 39

3.0 70 14 42 88

130 25 79 164

31 9 28 57

4.0 70 21 64 130

130 39 119 241

31 14 43 89

5.0 70 31 98 200

130 57 182 372

31 19 62 127

6.0 70 43 140 286

130 80 259 532
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31 25 84 172

7.0 70 57 189 388

130 106 350 721

31 33 109 224

8.0 70 74 245 505

130 137 455 938

31 41 137 283

9.0 70 92 309 638

130 172 574 1043

31 50 169 348

10.0 70 113 381 786

130 210 707 1043

a Use values that are closest to the expected values.
b If the number of active electrodes or hours of use is different than these values, 

adjustments are made in the formula.

Table 20. For use with standard-impedance leads—Itrel 3 
neurostimulator Energy Usea for single lead with 2 active electrodesb 

for 12 hours/day usage (continued)

Pulse width

Amplitude Rate 60 210 450

Table 21. For use with standard-impedance leads—Itrel 3 neurostimulator Electrode Correction Factor

Electrode correction factor for 1 quadripolar lead Electrode correction factor for 2 quadripolar leads or
1 octapolar (2x4) lead with a bifurcated extension

Electrode configuration Electrode
correction factor

Electrode configuration Electrode
correction factor

2 active electrodes 1.0 4 active electrodes 1.9

3 active electrodes 1.4 Case +, 2 active electrodes 2.4

4 active electrodes 2.0

Case +, 1 active electrode 1.6

Case +, 2 active electrodes 2.7

Case +, 3 active electrodes 3.7

Case +, 4 active electrodes 4.1



System eligibility, battery longevity, specifications 2007-09 English 37

Medtronic Confidential
SystemELTemplate.fm

MA00152A037.fm 4/26/07 3:54 pm
UC200xxxxxx EN
7 x 9 inches (178 mm x 229 mm)

MA00152A037 Rev X

Estimating battery longevity examples

Example 1: PrimeADVANCED or 
RestorePRIME neurostimulator and four 
programs with low-impedance leads

1. Based on the patient's medical condition, the expected programmed 
values are as follows:

Program 1 (P1)

2. Energy Use (EU) for Program 1 from Table 10 (using Amplitude, 
Rate, Pulse Width): 38

3. Electrode Correction Factor (ECF) for Program 1 for the active 
electrodes from Table 11: 1.0

4. Program 1 Factor (P1F):

Program 2 (P2)

5. For a second program, Program 2 Factor (P2F):

Program 1 Program 2 Program 3 Program 4

Amplitude: 3.0 V Amplitude: 5.0 V Amplitude: 5.0 V Amplitude: 5.0 V

Ratea: 30 Hz Ratea: 30 Hz Ratea: 30 Hz Ratea: 30 Hz

Pulse width: 330 μsec Pulse width: 210 μsec Pulse width: 210 μsec Pulse width: 210 μsec

Active
electrodes:

0+, 6−,
remaining
Off

Active
electrodes:

3−, 4−, 5+,
remaining
Off

Active
electrodes:

7−, 8−, 9+,
remaining
Off

Active
electrodes:

10−, 11−,
12+,
remaining
Off

Modes of operation and use

Stimulation/day: 12 Hours/day (including scheduled therapy time)

Cycle ON/OFF times: 0.1 Sec ON (if not applicable, cycling ratio equals 1)

0.1 Sec OFF

a (Rates for Programs 1, 2, 3, and 4 are the same.)

P1EU P1ECF P1F

38 × 1.0 = 38

P2EU P2ECF P2F

54 × 1.4 = 75.6



38 English System eligibility, battery longevity, specifications 2007-09

MA00152A037.fm 4/26/07 3:54 pm
UC200xxxxxx EN
7 x 9 inches (178 mm x 229 mm)

MA00152A037 Rev X

Medtronic Confidential
SystemELTemplate.fm

Program 3 (P3)

6. For a third program, Program 3 Factor (P3F):

Program 4 (P4)

7. For a fourth program, Program 4 Factor (P4F):

Computing the multi-program factor (MPF)

8. Compute the MPF (use 0 for unused programs):

9. Usage Correction Factor = Usage Ratio × Cycling Ratio
Usage Ratio = 12 hours of stimulation ÷ 12 hours = 1.0
Cycling Ratio = cycle ON time 0.1 ÷ (cycle ON time 0.1 + cycle
OFF time 0.1) = 0.5
Usage Correction Factor = 1.0 × 0.5 = 0.5

10. Adjusted Energy Use value for four programs:

Formula provides the value to determine longevity 
estimate

11. The battery longevity from Figure 1 = approximately 4 years.

Example 2: Synergy Plus+ or Synergy 
neurostimulator and two low-impedance leads

1. Based on the patient's medical condition, the expected programmed 
values are as follows:

P3EU P3ECF P3F

54 × 1.4 = 75.6

P4EU P4ECF P4F

54 × 1.4 = 75.6

P1F P2F P3F P4F MPF

38 + 75.6 + 75.6 + 75.6 = 264.8

MPF UCF adjusted Energy Use

264.8 × 0.5 = 132.4

Program 1 Program 2

Amplitude: 3.3 V Amplitude: 4.0 V

Ratea: 30 Hz Ratea: 30 Hz

Pulse width: 330 μsec Pulse width: 450 μsec
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Program 1 (P1)

2. Energy Use (EU) for Program 1 from Table 14 (using Amplitude, 
Rate, Pulse Width): 46

3. Electrode Correction Factor (ECF) for Program 1 for the active 
electrodes from Table 15: 1.0

4. Program 1 Factor (P1F):

Program 2 (P2)

5. For a second program, Program 2 Factor (P2F):

6. For a second program, Dual-Program Factor (DPF):

7. Usage Correction Factor = Usage Ratio × Cycling Ratio
Usage Ratio = 12 hours of stimulation ÷ 12 hours = 1.0
Cycling Ratio = cycle ON time 0.1 ÷ (cycle ON time 0.1 + cycle
OFF time 0.1) = 0.5
Usage Correction Factor = 1.0 × 0.5 = 0.5

8. Adjusted Energy Use value for two programs:

Active electrodes: 0+, 6−, remaining Off Active electrodes: 3−, 4−, 5+, remaining Off

Modes of operation and use

Stimulation/day: 12 Hours/day

Program mode: Dual Program

Operation mode: Cycling

Cycle ON/OFF times: 0.1 Sec ON

0.1 Sec OFF

a (Rates for Programs 1 and 2 are the same.)

Program 1 Program 2

P1EU P1ECF P1F

46 × 1.0 = 46

P2EU P2ECF P2F

105 × 1.4 = 147

P1F P2F DPF

46 + 147 = 193

DPF UCF adjusted Energy Use

193 × 0.5 = 96.5
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Formula provides the value to determine longevity 
estimate

9. The battery longevity from Figure 2 = approximately 6.5 years.

Example 3: Synergy Compact+ or Synergy 
Versitrel neurostimulator and one standard-
impedance lead

1. Based on the patient's medical condition, the expected programmed 
values are as follows:

Program 1 (P1)

2. Energy Use (EU) for Program 1 from Table 16 (using Amplitude, 
Rate, Pulse Width): 79

3. Electrode Correction Factor (ECF) for Program 1 for the active 
electrodes from Table 17: 1.0

4. Program 1 Factor (P1F):

5. Usage Correction Factor = Usage Ratio × Cycling Ratio
Usage Ratio = 18 hours of stimulation ÷ 12 hours = 1.5
Usage Correction Factor = 1.5

6. Adjusted Energy Use value for one program:

Formula provides the value to determine longevity 
estimate

7. The battery longevity from Figure 2 = approximately 5.5 years.

Program 1

Amplitude: 4.2 V

Rate: 30 Hz

Pulse width: 450 μsec

Active Electrodes: 1+, 2−, remaining Off

Stimulation/day: 18 Hours/day

Program Mode: Single Program

Operation Mode: Continuous

P1EU P1ECF P1F

79 × 1.0 = 79

P1F UCF adjusted Energy Use

79 × 1.5 = 118.5
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8. Corrected Battery Longevity = 5.5 years × Model Number Correction 
Factor (0.56) = approximately 3.1 years.

Example 4: Synergy Compact+ or Synergy 
Versitrel neurostimulator and one low-
impedance lead

1. Based on the patient's medical condition, the expected programmed 
values are as follows:

Program 1 (P1)

2. Energy Use (EU) for Program 1 from Table 14 (using Amplitude, 
Rate, Pulse Width): 60

3. Electrode Correction Factor (ECF) for Program 1 for the active 
electrodes from Table 15: 1.0

4. Program 1 Factor (P1F):

5. Usage Correction Factor = Usage Ratio × Cycling Ratio
Usage Ratio = 18 hours of stimulation ÷ 12 hours = 1.5
Usage Correction Factor = 1.5

6. Adjusted Energy Use value for one program:

Formula provides the value to determine longevity 
estimate

7. The battery longevity from Figure 2 = approximately 7.0 years.

Program 1

Amplitude: 3.0 V

Rate: 30 Hz

Pulse width: 450 μsec

Active Electrodes: 1+, 2−, remaining Off

Stimulation/day: 18 Hours/day

Program Mode: Single Program

Operation Mode: Continuous

P1EU P1ECF P1F

60 × 1.0 = 60

P1F UCF adjusted Energy Use

60 × 1.5 = 90
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8. Corrected Battery Longevity = 7.0 years × Model Number Correction 
Factor (0.56) = approximately 3.9 years.

Example 5: Itrel 3 neurostimulator and one 
standard-impedance lead

1. Based on the patient's medical condition, the expected programmed 
values are as follows:

2. Energy Use (EU) from Table 20 (using Amplitude, Rate, Pulse 
Width): 42

3. Electrode Correction Factor (ECF) for the active electrodes from 
Table 21: 1.0

4. Usage Correction Factor = Usage Ratio × Cycling Ratio
Usage Ratio = 18 hours of stimulation ÷ 12 hours = 1.5
Cycling Ratio = cycle ON time 30 ÷ (cycle ON time 30 + cycle
OFF time 30) = 0.5
Usage Correction Factor = 1.5 × 0.5 = 0.75

5. Adjusted Energy Use value:

Formula provides the value to determine longevity 
estimate

6. The battery longevity from Figure 3 = approximately 5.0 years.

Example 6: Itrel 3 neurostimulator and one 
low-impedance lead

1. Based on the patient's medical condition, the expected programmed 
values are as follows:

Amplitude: 3.3 V

Rate: 60 Hz

Pulse width: 210 μsec

Active electrodes: 1+, 2−, remaining Off; Bipolar Configuration

Stimulation/day: 18 Hours/day

Operation mode: Cycling

Cycle ON/OFF times: 30 Min ON

30 Min OFF

EU ECF UCF adjusted Energy Use

42 × 1.0 × 0.75 = 31.5
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2. Energy Use (EU) from Table 18 (using Amplitude, Rate, Pulse 
Width): 30

3. Electrode Correction Factor (ECF) for the active electrodes from 
Table 19: 1.0

4. Usage Correction Factor = Usage Ratio × Cycling Ratio
Usage Ratio = 18 hours of stimulation ÷ 12 hours = 1.5
Cycling Ratio = cycle ON time 30 ÷ (cycle ON time 30 + cycle
OFF time 30) = 0.5
Usage Correction Factor = 1.5 × 0.5 = 0.75

5. Adjusted Energy Use value:

Formula provides the value to determine longevity 
estimate

6. The battery longevity from Figure 3 = approximately 5.7 years.

Example 7: Itrel 3 neurostimulator and one 
low-impedance lead

1. Based on the patient's medical condition, the expected programmed 
values are as follows:

Amplitude: 2.4 V

Rate: 60 Hz

Pulse width: 210 μsec

Active electrodes: 1+, 2−, remaining Off; Bipolar Configuration

Stimulation/day: 18 Hours/day

Operation mode: Cycling

Cycle ON/OFF times: 30 Min ON

30 Min OFF

EU ECF UCF adjusted Energy Use

30 × 1.0 × 0.75 = 22.5

Amplitude: 2.4 V

Rate: 60 Hz

Pulse width: 210 μsec

Active electrodes: Case +, 0−, 2−, remaining Off; Unipolar Configuration

Stimulation/day: 18 Hours/day

Operation mode: Cycling

Cycle ON/OFF times: 30 Min ON

30 Min OFF
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2. Energy Use (EU) from Table 18 (using Amplitude, Rate, Pulse 
Width): 30

3. Electrode Correction Factor (ECF) for the active electrodes from 
Table 19: 2.1

4. Usage Correction Factor = Usage Ratio × Cycling Ratio
Usage Ratio = 18 hours of stimulation ÷ 12 hours = 1.5
Cycling Ratio = cycle ON time 30 ÷ (cycle ON time 30 + cycle
OFF time 30) = 0.5
Usage Correction Factor = 1.5 × 0.5 = 0.75

5. Adjusted Energy Use value:

Formula provides the value to determine longevity 
estimate

6. The battery longevity from Figure 3 = approximately 4.0 years.

EU ECF UCF adjusted Energy Use

30 × 2.1 × 0.75 = 47.3
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Specifications

RestoreULTRA Model 37712, PrimeADVANCED Model 
37702, Restore Model 37711, RestoreADVANCED 
Model 37713, and RestorePRIME Model 37701 
Neurostimulators

RestoreULTRA Model 37712, PrimeADVANCED Model 37702, Restore 
Model 37711, RestoreADVANCED Model 37713, and RestorePRIME 
Model 37701 Neurostimulators are multi-programmable devices that 
deliver stimulation through 1 or more leads. Restore,  
RestoreADVANCED,  and RestoreULTRA neurostimulators have a 
rechargeable power source. The stimulation settings are stored in 
programs. A program is a specific combination of pulse width, rate, and 
amplitude settings acting on a specific electrode combination (up to 16 
electrodes per program). Up to four programs can be combined into a 
myStim group. When using more than one program, the pulses are 
delivered sequentially—first a pulse from one program, then a pulse from 
the next program.

Pulse width, amplitude, and electrode polarity for each program within the 
group can have different values. Rate, rate limits, ramping, and cycling for 
each program within the group have the same values.

Table 22. Operating values for the RestoreULTRA neurostimulatorsa

Programmable parameter Operating range and resolutionb

Number of defined myStim 
groups

1 to 8c

Number of programs per myStim 
group

1 to 4c

Electrode configuration 2 to 16 electrodes defined as anode, cathode, 
or OFF

Amplitude 0 to 10.5 V with 0.05 V or 0.1 V resolutiond

Amplitude − upper patient limit Tracking limit: programmed value +0 to +4 V 
with 0.5 V resolution
Custom limit: programmed value up to 10.5 V 
with same resolution as amplitude

Amplitude − lower patient limit Custom limit: 0 V to the programmed value 
with same resolution as amplitude

Pulse width 60 to 1000 μs with 10 μs resolution
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Pulse width − upper patient limit Tracking limit: programmed value +0 to
+300 μs with 60 μs resolution
Custom limit: programmed value up to 1000 μs 
with 10 μs resolution

Pulse width − lower patient limit Custom limit: 60 μs to the programmed value 
with 10 μs resolution

Rate 2 to 1200 Hz (resolution: 1 Hz from 2 Hz to 
10 Hz, 5 Hz from 10 Hz to 250 Hz, 10 Hz from 
250 Hz to 500 Hz, 20 Hz from 500 Hz to 1000 
Hz, 50 Hz from 1000 Hz to 1200 Hz)e

Rate − upper patient limit Tracking limit: programmed value +0, +10, 
+20, +50, +100 Hz
Custom limit: programmed value to 1200 Hz 
(same resolution as rate)

Rate − lower patient limit Custom limit: 2 to the programmed value 
(same resolution as rate)

SoftStart/Stop OFF, ON: 1, 2, 4, or 8 sec ramp duration

Cycling OFF, ON: 0.1 sec to 30 min with 0.1 sec 
resolution from 0.1 sec to 1 sec, 1 sec 
resolution from 1 sec to 1 min, 1 min resolution 
from 1 min to 30 min

Scheduled therapy OFF, ON: 1 to 8 events per 24 h period

a All values are approximate.
b Interlocks will prevent the use of some parameter combinations.
c No more than 16 programs may be defined within the 8 groups.
d Only 100 mV resolution possible from 10.0 V to 10.5 V amplitude.
e Rate limited to 600 Hz when two programs/group are active, 400 Hz when three 

programs/group are active and 300 Hz when four programs/group are active.

Table 23. Operating values for PrimeADVANCED, Restore, RestoreADVANCED, 
and RestorePRIME neurostimulatorsa

Programmable parameter Operating range and resolution

Number of defined myStim 
groups

1 to 26b

Number of programs per myStim 
group

1 to 4b

Electrode configuration 2 to 16 electrodes defined as anode, cathode, 
or OFF

Amplitude 0 to 10.5 V with 0.05 V or 0.1 V resolutionc

Amplitude − upper patient limit Tracking limit: programmed value +0 to +4 V 
with 0.5 V resolution
Custom limit: programmed value up to 10.5 V 
with same resolution as amplitude

Amplitude − lower patient limit Custom limit: 0 V to the programmed value 
with same resolution as amplitude

Table 22. Operating values for the RestoreULTRA neurostimulatorsa (continued)

Programmable parameter Operating range and resolutionb
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Pulse width 60 to 450 μs with 10 μs resolution

Pulse width − upper patient limit Tracking limit: programmed value +0 to
+150 μs with 30 μs resolution
Custom limit: programmed value up to 450 μs 
with 10 μs resolution

Pulse width − lower patient limit Custom limit: 60 μs to the programmed value 
with 10 μs resolution

Rate 2 to 130 Hz with 1 Hz resolution to 10 Hz, 5 Hz 
resolution from 10 Hz to 130 Hzd

Rate − upper patient limit Tracking limit: programmed value +0 to +50 Hz 
with 10 Hz resolution

Rate − lower patient limit Custom limit: 2 to the programmed value with 
1 Hz resolution to 10 Hz, 5 Hz resolution from 
10 Hz to 130 Hz

SoftStart/Stop OFF, ON: 1, 2, 4, or 8 sec ramp duration

Cycling OFF, ON: 0.1 sec to 30 min with 0.1 sec 
resolution from 0.1 sec to 1 sec, 1 sec 
resolution from 1 sec to 1 min, 1 min resolution 
from 1 min to 30 min

Scheduled therapy OFF, ON: 1 to 8 events per 24 h period

a All values are approximate.
b No more than 32 programs may be defined within the 26 myStim groups.
c Only 100 mV resolution possible from 10.0 V to 10.5 V amplitude.
d The rate is limited to 85 Hz when three programs are active in a group and to 65 Hz when 

four programs are active in a group.

Table 24. Physical characteristics of  the RestoreULTRA neurostimulatorsa

Description Value

Connector type Octapolar, in-line 2.8 mm (0.110″ ) 
spacing

Height 54 mm (2.1″ )

Length 54 mm (2.1″ )

Thickness

Case 9 mm (0.4″ )

Connector 9 mm (0.4″ )

Weight 45 g (1.6 oz)

Volume 22 cm3

Power sourceb Lithium ion rechargeable battery

Battery life 9 years

Storage temperature −18° to +52°C
0° to +126°F

Table 23. Operating values for PrimeADVANCED, Restore, RestoreADVANCED, 
and RestorePRIME neurostimulatorsa (continued)

Programmable parameter Operating range and resolution
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Serial Number model designatorc NKF

Radiopaque Identification (ID) code NKD

a All measurements are approximate.
b The neurostimulator is not shipped with a full battery charge. Refer to the charging system 

user manual for neurostimulator charging instructions.
c The serial number is the model designator followed by a number. The clinician programmer 

displays the entire serial number beginning with the model designator.

Table 25. Physical characteristics of PrimeADVANCED, Restore, 
RestoreADVANCED, and RestorePRIME neurostimulatorsa

a All measurements are approximate.

Description Value

Connector type Octapolar, in-line 2.8 mm (0.110″ ) 
spacing

Height 65 mm (2.6″ )

Length 49 mm (1.9″ )

Thickness

Case 15 mm (0.6″ )

Connector 15 mm (0.6″ )

Weight 72 g (2.5 oz) (Restore and 
RestoreADVANCED)
67 g (2.4 oz) (PrimeADVANCED and 
RestorePRIME)

Volume 39 cm3

Power sourceb

b Restore and RestoreADVANCED neurostimulators are not shipped with a full battery charge. 
Refer to the charging system user manual for neurostimulator charging instructions.

Lithium ion rechargeable battery 
(Restore and RestoreADVANCED); 
HCSVOC battery (PrimeADVANCED and 
RestorePRIME)

Battery life (Restore and 
RestoreADVANCED)

9 years

Storage temperature −18° to +52°C
0° to +126°F

Serial Number model designatorc

c The serial number is the model designator followed by a number. The clinician programmer 
displays the entire serial number beginning with the model designator.

NKL (PrimeADVANCED)
NJH (Restore)
NKD (RestorePRIME)
NKJ (RestoreADVANCED)

Radiopaque Identification (ID) code NJH (Restore)
NKD (PrimeADVANCED, RestorePRIME, 
and RestoreADVANCED)

Table 24. Physical characteristics of  the RestoreULTRA neurostimulatorsa 

Description Value
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Power-on-reset

Power-on-reset (POR) turns OFF stimulation. A POR occurs when there 
is a temporary fluctuation in battery voltage (eg, due to electromagnetic 
interference during electrocautery or defibrillation) or the battery is 
depleted.

After a POR, the neurostimulator cannot be programmed and cannot 
deliver therapy until after the POR is cleared by a clinician programmer. 
After the POR is cleared, the neurostimulator may not reflect recent 
programming changes.

Synergy Plus+ Model 7479, Synergy Compact+ Model 
7479B, Synergy Model 7427, and Synergy Versitrel 
Model 7427V Neurostimulators

The Synergy Plus+ Model 7479, Synergy Compact+ Model 7479B, 
Synergy Model 7427, and Synergy Versitrel Model 7427V 
neurostimulators are programmable devices that accomodate up to two 
extensions and deliver one or two programs of stimulation through one or 
two leads. All electrodes are available with either one or two programs of 
stimulation.

Table 26. Material of components in RestoreULTRA, PrimeADVANCED, Restore, 
RestoreADVANCED, and RestorePRIME packages

Components Material Material contacts
human tissue

Neurostimulator

External case Titanium Yes

Connector block Polyurethane, silicone rubber, 
silicone medical adhesive

Yes

Recharge coil (Restore 
and RestoreADVANCED)

Polysulfone Yes

Grommets, seals Silicone rubber Yes

Setscrews Titanium alloy Yes

Adhesive Silicone medical adhesive Yes

Torque wrench

Handle Ultem Yes

Shaft Stainless steel Yes
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A program of stimulation consists of an amplitude, pulse width, and rate 
delivered to selected electrodes. When using two programs of stimulation, 
the amplitude, pulse width, and electrodes can be different for each 
program; however, the same rate applies to each program.

Shipping, operating, and power-on-reset 
(POR) values

Table 27. Shipping, operating, and power-on-reset (POR) values for Synergy 
Plus+, Synergy Compact+, Synergy, and Synergy Versitrel neurostimulatorsa

Programmable
parameter

Shipping Operating PORb

Amplitude
(each program)

Normal
resolution

0.0 V 0.1 V steps 0.0 V

Upper limit +3.0 V tracking up to 10.5 V 0.0 V

Lower limit 0.0 V down to 0.0 V 0.0 V

Fine resolution ----- 0.05 V steps -----

Upper limit ----- up to 6.35 V -----

Lower limit ----- down to 0.0 V -----

Rate (both
programs)

30.0 Hz 36 values
(from 3.0 to 130.0 Hz)

30.0 Hz

Upper limit +30.0 Hz
tracking

up to 130.0 Hz 30.0 Hz

Lower limit 3.0 Hz down to 3.0 Hz 3.0 Hz

Pulse width
(each program)

210 μs increments of 30 μs 210 μs

Upper limit +30 μs tracking up to 450 μs 210 μs

Lower limit 60 μs down to 60 μs 60 μs

Operation mode Continuous Continuous or cycling Continuous

Program 2 2 or 1 2

Cycle ON/OFF

Time 0.1 s 0.1 s to 24 h 0.1 s

Time with
SoftStart/Stop

----- 2.0 s to 24 h -----
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Physical characteristics and biocompatibility

SoftStart/Stop
(both programs)

4 s 1 s, 2 s, 4 s, 8 s, or off Off

Day cycling
ON/OFF time

----- 30 minute increments
from 0:30 to 24:00
(12:30 am to 12:00
am)

-----

Electrode polarity 0 − OFF, −, or + OFF

for program 1 1 OFF OFF, −, or + OFF

2 OFF OFF, −, or + OFF

3 + OFF, −, or + OFF

4 OFF OFF, −, or + OFF

5 OFF OFF, −, or + OFF

6 OFF OFF, −, or + OFF

7 OFF OFF, −, or + OFF

Electrode polarity 0 OFF OFF, −, or + OFF

for program 2 1 OFF OFF, −, or + OFF

2 OFF OFF, −, or + OFF

3 OFF OFF, −, or + OFF

4 − OFF, −, or + OFF

5 OFF OFF, −, or + OFF

6 OFF OFF, −, or + OFF

7 + OFF, −, or + OFF

a All measurements are approximate.
b Power-on-reset (POR) turns OFF stimulation by resetting the amplitude to 0.0 V and 

resetting all electrodes to OFF. POR occurs when there is a temporary fluctuation in battery 
voltage (eg, due to electromagnetic interference during electrocautery or defibrillation) or 
at normal battery depletion. POR also causes the serieal number to display as "????" on 
the clinician programmer.

Table 28. Physical characteristics of Synergy Plus+ and Synergy 
neurostimulatorsa

Description Value

Height 61.0 mm (2.4 in)

Table 27. Shipping, operating, and power-on-reset (POR) values for Synergy 
Plus+, Synergy Compact+, Synergy, and Synergy Versitrel neurostimulatorsa 

Programmable
parameter

Shipping Operating PORb



52 English System eligibility, battery longevity, specifications 2007-09

MA00152A037.fm 4/26/07 3:54 pm
UC200xxxxxx EN
7 x 9 inches (178 mm x 229 mm)

MA00152A037 Rev X

Medtronic Confidential
SystemELTemplate.fm

Length 77.0 mm (3.0 in)

Thickness

Case 13.4 mm (0.5 in)

Connector 15.0 mm (0.6 in)

Weight 82.0 g (2.9 oz)

Volume 50.0 cm3 (3.1 in3)

Power source 6.4 Amp hours, 3.2 V CSVOb cell

Storage temperature 0° to +125°F

−18° to +52°C

Serial Numberc:

Radiopaque Identification (ID) code NFE (Synergy); NJV (Synergy Plus+)

A number beginning with one of
these digits

1, 2, 3, or 6

a All measurements are approximate.
b Combined silver vanadium oxide
c The serial number is the radiopaque ID code followed by a number. The clinician 

programmer displays the entire serial number beginning with the radiopaque ID code.
The radiopaque ID code is identical for Synergy Versitrel Model 7427V and Synergy Model 
7427 and for Synergy Plus+ Model 7479 and Synergy Compact+ Model 7479B, however, 
the number following the ID code differs. For the Model 7427V and Model 7479B, the 
number begins with one of these digits: 4, 5, 7, or 9. For countries outside of the USA, the 
InterStim TWIN Model 7427T also has the same radiopaque ID code, but the number 
following the ID code begins with 8.

Table 29. Physical characteristics of Synergy Compact+ and Synergy Versitrel 
neurostimulatorsa

Description Value

Height 61.0 mm (2.4 in)

Length 61.0 mm (2.4 in)

Thickness

Case 13.4 mm (0.5 in)

Connector 15.0 mm (0.6 in)

Table 28. Physical characteristics of Synergy Plus+ and Synergy 
neurostimulatorsa (continued)

Description Value
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Weight 65.0 g (2.3 oz)

Volume 40.0 cm3 (2.5 in3)

Power source 4.2 Amp hours, 3.2 V CSVOb cell

Storage temperature −18° to +52°C

0° to +125°F

Serial Numberc:

Radiopaque Identification (ID) code
A number beginning with one of
these digits

NFE (Synergy Versitrel); NJV 
(Synergy Compact+)
4, 5, 7, or 9

a All measurements are approximate.
b Combined silver vanadium oxide
c The serial number is the radiopaque ID code followed by a number. The clinician 

programmer displays the entire serial number beginning with the radiopaque ID code.
The radiopaque ID code is identical for Synergy Versitrel Model 7427V and Synergy Model 
7427 and for Synergy Plus+ Model 7479 and Synergy Compact+ Model 7479B, however, 
the number following the ID code differs. For the Model 7427V and Model 7479B, the 
number begins with one of these digits: 4, 5, 7, or 9. For countries outside of the USA, the 
InterStim TWIN Model 7427T also has the same radiopaque ID code, but the number 
following the ID code begins with 8.

Table 30. Material of components in the Synergy Plus+, Synergy Compact+, 
Synergy, and Synergy Versitrel packages

Components Material Material contacts
human tissue

Neurostimulator

External case Titanium Yes

Connector Polyurethane Yes

Grommets, seals Silicone rubber Yes

Setscrews Titanium Yes

Insulation Fluoropolymer Yes

Adhesive Silicone adhesive Yes

Hex wrench

Handle Acetal resin Yes

Shaft Stainless steel Yes

Table 29. Physical characteristics of Synergy Compact+ and Synergy Versitrel 
neurostimulatorsa (continued)

Description Value
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Itrel 3 Model 7425 Neurostimulator

The Itrel 3 Model 7425 neurostimulator is a programmable device that 
accommodates one extension and delivers one program of stimulation 
through one lead.

A program of stimulation consists of an amplitude, pulse width, and rate 
delivered to selected electrodes.

Shipping, operating, and power-on-reset 
(POR) values

Table 31. Shipping, operating, and power-on-reset (POR) values for Itrel 3 
neurostimulatora

Programmable
parameter

Shipping Operating PORb

Amplitude

Normal
resolution

0.0 V 0.1 V steps 0.0 V

Upper limit 0.0 V up to 10.5 V 0.0 V

Lower limit 0.0 V down to 0.0 V 0.0 V

Fine resolution ----- 0.05 V steps -----

Upper limit ----- up to 6.35 V -----

Lower limit ----- down to 0.0 V -----

Rate 31 Hz 49 values
(from 2.1 to 130 Hz)

31 Hz

Upper limit 31 Hz up to 130 Hz 31 Hz

Lower limit 2.1 Hz down to 2.1 Hz 2.1 Hz

Pulse width 210 μs increments of 30 μs 210 μs

Upper limit 210 μs up to 450 μs 210 μs

Lower limit 60 μs down to 60 μs 60 μs

Output ON/OFF
switch

Offc On or off Off

Operation mode Continuous Continuous or cycling Continuous

Cycle ON/OFF

Time 0.1 s 0.1 s to 24 h 0.1 s
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Time with
SoftStart/Stop

----- 1.0 s to 24 h -----

SoftStart/Stop Off 1 s, 2 s, 4 s, 8 s, or off Off

Ramp Off 15, 20, 25, 30 s, or off
start of stimulation

Off

Dose time Off 15, 30, 45, 60, 75 m,
or off stimulation
periods

Off

Dose lockout time 0 h 1.0, 1.5, 2.0, 2.5, 3.0,
3.5, or 4.0 h

0 h

Magnet control On On or off On

Electrode polarity 0 − OFF, −, or + −

for program 1 OFF OFF, −, or + OFF

2 OFF OFF, −, or + OFF

3 + OFF, −, or + +

Case OFF OFF, or + OFF

a All measurements are approximate.
b Power-on-reset (POR) turns OFF stimulation by resetting the amplitude to 0.0 V and 

resetting all electrodes to OFF. POR occurs when there is a temporary fluctuation in battery 
voltage (eg, due to electromagnetic interference during electrocautery or defibrillation) or 
at normal battery depletion. POR also causes the serieal number to display as "????" on 
the clinician programmer.

c Exposure to a strong source of electromagnetic interference (EMI) can cause the output 
switch to toggle On or Off. However, since the Amplitude setting is 0.0 V, there is no 
neurostimulator output.

Table 32. Physical characteristics of Itrel 3 neurostimulatora

Description Value

Height 55.0 mm (2.2 in)

Length 60.0 mm (2.4 in)

Thickness

Case 10.0 mm (0.4 in)

Connector 10.1 mm (0.4 in)

Table 31. Shipping, operating, and power-on-reset (POR) values for Itrel 3 
neurostimulatora (continued)

Programmable
parameter

Shipping Operating PORb
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Weight 42.0 g (1.5 oz)

Volume 22.0 cm3 (1.3 in3)

Power source 2.7 Amp hours, 3.7 V lithium-thionyl
chloride

Storage temperature −18° to +52°C

0° to +125°F

Serial Numberb:

Radiopaque Identification (ID) code NAT

a All measurements are approximate.
b The serial number is the radiopaque ID code followed by a number. The clinician 

programmer displays the entire serial number beginning with the radiopaque ID code.

Table 33. Material of components in Itrel 3 package

Components Material Material contacts
human tissue

Neurostimulator

External case Titanium Yes

Connector Polyurethane Yes

Grommets, seals Silicone rubber Yes

Setscrews Titanium Yes

Insulation Fluoropolymer Yes

Adhesive Silicone adhesive Yes

Hex wrench

Handle Acetal resin Yes

Shaft Stainless steel Yes

Table 32. Physical characteristics of Itrel 3 neurostimulatora (continued)

Description Value
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Master Contacts List_Global Manuals_SKINNYLISTAsia: Medtronic International Ltd.
Tel. 02891-4068
Fax 2591-0313
Medtronic Asia Ltd.
Tel. (02)-548-1148
Fax (02)-518-4786
Australia: Medtronic Australasia Pty. Ltd.
Tel. 02-9879-5999
Fax 02-9879-5100
Austria: Medtronic Österreich GmbH
Tel. 01-24044
Fax 01-24044-100
Belgium:  Medtronic Belgium S.A.
Tel. 02-456-0900
Fax 02-460-2667
Canada: Medtronic of Canada Ltd.
Tel. (1905)-826-6020
Fax (1905)-826-6620
Czech Republic: Medtronic Czechia s.r.o.
Tel. 2-965-795-80
Fax 2-965-795-89
Denmark: Medtronic-Danmark A/S
Tel. 45-32-48-18-00
Fax 45-32-48-18-01
Finland: Medtronic Finland OY/LTD
Tel. (09)-755-2500
Fax (09)-755-25018
France: Medtronic France S.A.S.
Tel. 01-5538-1700
Fax 01-5538-1800
Germany: Medtronic GmbH
Tel. 0211-52930
Fax 0211-5293100
Greece: Medtronic Hellas S.A.
Tel. 02-10-677-90-99
Fax 02-10-677-93-99
Hungary: Medtronic Hungária Kft.
Tel. 1-889-06-00
Fax 1-889-06-99
Ireland: Medtronic Ireland Ltd.
Tel. (01)-890-6522
Fax (01)-890-7220

Italy: Medtronic Italia SpA,
Tel. 02-241371
Fax 02-241381
Tel. 06-328141
Fax 06-3215812
Japan: Medtronic Japan
Tel. 3-6430-2001
Fax 3-6430-7140
Latin America: Medtronic, Inc.
Tel. (1350)-500-9328
Fax (1786)-709-4244
The Netherlands: Medtronic B.V.
Tel. (045)-566-8000
Fax (045)-566-8668
Norway: Medtronic Vingmed AS
Tel. 67 58 06 80
Fax 67 10 12 12
Poland: Medtronic Poland Sp. z.o.o.
Tel. (022)-465-69-00
Fax (022)-465-69-17
Portugal: Medtronic Portugal, Lda.
Tel. 21-724-5100
Fax 21-724-5199
Spain: Medtronic Ibérica, S.A.
Tel. 91-625-0400
Fax 91-650-7410
Sweden: Medtronic AB
Tel. 08-568-585-00
Fax 08-568-585-01
Switzerland: Medtronic (Schweiz) AG
Tel. 021-803-8000
Fax 021-803-8099
U.K.: Medtronic U.K. Ltd.
Tel. 01923-212213
Fax 01923-241004
USA: Medtronic, Inc.
Tel. (1-763)-505-5000
Toll-free: (1-800)-328-0810
Fax (1-763)-505-1000
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*MA00152A037*

Manufacturer
Medtronic, Inc.
710 Medtronic Parkway
Minneapolis, MN 55432-5604
USA
Internet: www.medtronic.com
Tel. 1-763-505-5000
Fax 1-763-505-1000

Medtronic E.C. Authorized 
Representative/Distributed by
Medtronic B.V.
Earl Bakkenstraat 10
6422 PJ Heerlen
The Netherlands
Tel. 31-45-566-8000
Fax 31-45-566-8668

Europe/Africa/Middle East
Headquarters
Medtronic International Trading Sàrl
Route du Molliau 31
Case Postale
CH-1131 Tolochenaz
Switzerland
Internet: www.medtronic.co.uk
Tel. 41-21-802-7000
Fax 41-21-802-7900

Asia-Pacific
Medtronic International Ltd.
Suite 1602 16/F, Manulife Plaza
The Lee Gardens, 33 Hysan Avenue
Causeway Bay
Hong Kong
Tel. 852-2891-4068
Fax 852-2591-0313

Contacts for specific countries are listed inside 
this cover.
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