Pain Therapies
FOR CHRONIC PAIN

An overview for physicians
managing patients with Chronic Pain

Move your patients

beyond the pain

Chronic pain is a
widespread problem

Pathway of treatment
How do you choose the right patients for Medtronic Pain Therapies?
Chronic pain is a complex disease that is at the severe end of the chronic pain
spectrum of pain intensity and duration making management difficult

1 in 5 Adults in
Western Europe suffer
from Chronic Pain*

Indications for Medtronic Pain Therapies
Most prevalent indication
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31%

have had pain
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of all sufferers feel they
“could not tolerate
any more”
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Neuromodulation Treatment Ladder2
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of these patients suffer
constant pain

Neuropathic Pain Agents
Neuropathic Pain Agents
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Chronic pain was defined as pain
lasting more than 6 months, having pain
during the last month, several times
during the last week, and last experienced
pain having an intensity 5 or more on a
Numeric Rating Scale1
*

(Including Spinal Cord Stimulation and
Peripheral
Nerve field Stimulation)
Neurostimulation

Long-Term Oral Opioids
Long-Term Oral Opioids
Intrathecal Drug Delivery
Intrathecal Drug Delivery
Behavioural Modification
Behavioural Modification
Neuroablation
Neuroablation

Move your patients Beyond the Pain

What is Spinal Cord Stimulation?
How does it work?

Government recommendations for
SCS patient selection
NICE TAG 159 provides recommendation of patient selection4

Medtronic Spinal Cord
Stimulation may help provide

Spinal cord stimulation is recommended as a treatment option for adults with chronic pain of
neuropathic origin who:

chronic pain patients with an
alternative therapy option:

• Continue to experience chronic pain (measuring at least 50mm on a 0–100mm visual analogue scale) for
at least 6 months despite standard treatments

Spinal Cord Stimulation (SCS) delivers

• Who have had a successful trial of stimulation as part of the assessment by a specialist team

electrical pulses via electrodes placed in the

Spinal Cord Stimulator
with percutaneous leads

epidural space. The electrical pulses activate
pain inhibiting neurons in the dorsal horn
of the spinal cord, which results in reduced

Good indications Neuropathic pain in leg or arm following lumbar or cervical spine surgery
for SCS
(FBSS/FNSS)
(likely to respond)
Complex regional pain syndrome (CRPS)

perception of pain.3

Neuropathic pain secondary to peripheral nerve damage

The stimulation also induces a tingling

Pain associated with peripheral vascular disease

sensation (paraesthesia) in the area

Refractory angina pectoris (RAP)

from which the pain originated, and the

Brachial plexopathy: traumatic (partial, not avulsion), post-irradiation

surrounding area.3

Summary of Spinal Cord
Stimulation Process technique:
• T he technique is usually performed
under local anaesthesia
• T he leads are implanted in the
epidural space

Intermediate
indications
for SCS (may
respond)

Amputation pain (stump pain responds better than phantom pain)
Axial pain following spinal surgery
Intercostal neuralgia, such as post-thoracotomy or post-herpetic neuralgia
Pain associated with spinal cord damage
(other peripheral neuropathic pain syndromes, such as those following trauma
may respond)

• T he Spinal Cord Stimulator is placed in
the abdominal wall or buttocks
• T he physician adjusts Spinal Cord
Stimulation externally with a physician
wireless handheld programmer
•P
 atient undergoes a 1-4 week less invasive
trial period to determine if the therapy is

HAS recommendations for Spinal Cord Stimulation5
• Patient with chronic, neuropathic pain
• Post-surgical pain (sciatica, lumbar-radicular pain, cruralgia)
• Persistent for at least one year
• Resistant to other conventional medical management
• No contraindications: psychological, surgical, or environmental

right for them

German S3 Guideline for Spinal Cord
Stimulation for treatment of Chronic Pain6

The myStim patient programmer allows patients to

Chronic Back and Leg Pain / FBSS – Strong Recommendation
Primarily for predominant radicular pain. Patient must fail
conservative treatments. Exclusion criteria – psychological
contraindications.

adjust neurostimulation parameters (within limits preset

CRPS Type I – Strong Recommendation

myStim® for your patient

by the physician) to manage changes in the intensity
and location of their pain

After unsuccessful multimodal conservative treatment.
Patients should be treated with epidural spinal cord stimulation
while maintaining intense physical treatment

FBSS is the primary indication

recommended

by European Governments
for Spinal Cord Stimulation

Spinal Cord Stimulation Evidence

Spinal Cord Stimulation
improves

quality of life
The supporting evidence for Spinal
Cord Stimulation

Spinal Cord Stimulation
provides effective

long-term
pain relief and patient

SCS is clinally proven to:
• Provide effective pain relief (≥50%) sustained long term

7–10

satisfaction and reduces the
need for opiate analgesics

• Decrease the use of opiate analgesics7,10
• Improve quality of life8–12 and functional ability8,10–12

than re-operation patients (47% vs. 12%; p<0.01)
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***
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Current European guidelines support the use of spinal cord stimulation:
N=44

“…spinal cord stimulation (SCS) is
efficacious in failed back surgery syndrome (FBSS)”15
p<0.001
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SF-36 quality of life scores
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40

success rate if treated more than 15 years after onset of symptoms following onset of chronic pain syndrome (p<0.001)14

***
48%

N=50

20

85% success rate in patients treated with spinal cord stimulation within 2 years of onset of chronic pain syndrome; only 9%

40

Increase in
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FBSS: Failed Back Surgery Syndrome
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**

Physical functioning

**
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FBSS: Failed Back Surgery Syndrome

1.

20

**

Bodily pain

• Adding spinal cord stimulation to CMM was more effective
≥50% pain relief

increased their opioid use (42% vs. 13%; p=0.025)7
**
47%

**
**

General health

13%

CMM N=44

**

Role-physical

2.	At 6-month follow-up:

8
and patient
satisfaction
p<0.001) (PROCESS
Study)

• More patients in the re-operation group

SCS + CMM

Mental health

40

than CMM alone at providing ≥50% leg pain relief (48% vs. 9%;

7

0

SCS + CMM N=50

Vitality
60

• ≥50% pain relief and patient satisfaction in more FBSS patients

60

(PROCESS Study)8

Social functioning

1.	After a mean follow-up of 3 years:

SCS

domains (p<0.01); CMM alone did not improve quality of life and the ‘general health’ domain actually worsened (p<0.01)

1.

• Provide patient satisfaction8

0

• Spinal cord stimulation plus CMM improved scores in 7 out of 8 health-related quality of life

Role-emotional

• Be well tolerated10,13

60

At 6-month follow-up:

Earlier intervention
with spinal cord
stimulation improves

treatment
outcomes

What is Peripheral Nerve field Stimulation?
How does it work?

Peripheral Nerve field Stimulation Evidence
PNfS is effective* for back pain
Patients treated with PNfS experienced clinically and statistically significant improvement in back pain.16–17, 26, 27

FBSS Patients average back pain score**
For chronic pain the body sends regular

Epidermis

Dermis

messages from those painful areas to
Vascular

the brain. With peripheral nerve
1x8 Lead

stimulation, the neurostimulator is

Nerve

Facia

designed to send mild electrical signals
directly to the nerves under the skin near
the area of pain, aiming to interrupt or
modify the pain messages before they reach

10.0

10.0

9.0

9.0

8.0

8.0

7.0

7.0

6.0

6.0

5.0

5.0

59%

4.0

the brain. Instead of pain, most people feel a

3.0

tingling sensation.

2.0

Peripheral nerve stimulation may provide effective
management and relief of chronic back pain.

4.0
3.0
2.0

REDUCTION

1.0

16-17

Local Axial average back pain score***

1.0

49%
REDUCTION

0.0

0.0
PNfS Implant

Post Implant
in 3 months

PNfS Implant

Post Implant
in 3 months

Summary of Peripheral Nerve field
Stimulation technique:
• T he procedure is usually done under
local anaesthesia
• T he leads are implanted in the back
under the skin

PNS reduces pain medication intake

16 –17, 27

• T he neurostimulator is placed in the
abdominal wall or upper buttocks

50

• T he physician adjusts neurostimulation
externally with a physician wireless

40

• T he patient undergoes a 1-4 week
less-invasive trial period to determine
if the therapy is right for them

% PATIENTS

handheld programmer

43%

30

27%

20
10
0

myStim® for your patient
The myStim patient programmer allows patients to
adjust neurostimulation parameters (within limits preset
by the physician) to manage changes in the intensity
and location of their pain

FROM STRONG
OPIOIDS TO WEAK
OPIOIDS

FROM STRONG
OPIOIDS TO NO
MEDICATION

At 3 months after implantation, 16 of
37 FBSS patients (43%) switched from
strong opioids to weak opioids, and
10 of 37 FBSS patients (27%) switched
from strong opioids to no medication.16

IDD is clinically proven to:

What is Intrathecal Drug Delivery?
How does it work?
SynchroMed® II
Intrathecal Drug Delivery
Programmable Pump

The supporting
evidence for intrathecal
drug delivery (IDD)

• P rovide good to excellent pain relief in many patients
refractory to more conventional therapies20

• Improve quality of life and functional ability20
• Decrease

the need for oral analgesia20
• Reduce side-effects such as nausea, vomiting,
sedation, and constipation20

• P rovide patient satisfaction20

How does IDD alleviate pain?
IDD delivers pain medication directly into the
cerebrospinal fluid. A pump is connected to a
thin, flexible catheter (both are implanted

IDD provides effective, sustained pain relief

IDD improves functional ability

1. C
 hronic pain patients treated with IDD had lower pain scores at

In chronic low back pain patients treated with IDD:

under the skin, the catheter is connected to the
intrathecal space), and medication is delivered

6- and 12-month follow-up (p<0.001):

directly to the spinal cord. Because drug delivery is
localised to the spinal cord, effective pain relief can

The mean disability score was reduced (i.e. functional ability

At 12 months, back pain ratings decreased by 48% and leg pain

be achieved with smaller doses compared with

ratings decreased by 32%

21

oral pain medication.18

60% of patients had improved functional ability scores at 6-month
follow-up and 66% had improved functional ability scores at

Medtronic IDD is approved for use with 3

• T he refillable and programmable
pump is implanted in an abdominal
pocket or upper buttocks

• T he pump is programmed
externally by the physician with
a physician wireless handheld
programmer

to self-administer a medication bolus (within limits
preset by the physician) to manage unpredictable
increases in their pain
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***
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4.2
4.1
4
≥50% pain relief in
2.
40 patients (82%)
2
2. The majority
(82%; 40/49) of patients with chronic non-cancer
10

pain treated
with intrathecal opioids reported ≥50% pain relief;
0
N=105 22N=72
mean8 pain N=134
relief was
60%
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Global Pain Relief %

Mean duration of follow-up = 36.2 ± 2.4 months

70
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N=132

N=90

N=59
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6 months

12 months

* Statistically significant reductions compared with baseline

IDD† reduces the need for oral opiate analgesics
12 months after the implant, only 36% of patients with chronic

100

Global Pain Relief %

6

31.0*

10

≥50% pain relief in
40 patients (82%)

2
10
0
8

60

pain continued to need additional oral opioids23

***p<0.001
6

0

The myPTM personal therapy manager allows patients

8.2

***p<0.001
6

2.

myPTM® for your patient

Baseline
6 months
12 months

90

100

Patients (%) taking oral opioids

intrathecal space

10
8

12-month follow-up21

32% reduction
in leg pain

(0 = minimal disability; 100 = bedridden)

• T he catheter is inserted into the

1.

48% reduction
in back pain

Average Oswestry disability score

local anaesthesia

Numeric pain ratings Numeric pain ratings

• T he technique is performed under

Number of patients

Summary of IDD technique:

(0 = no pain; 10 = worst pain imaginable)
(0 = no pain; 10 = worst pain imaginable)

1.

intrathecal drugs:19

•M
 orphine
• B aclofen
• Z iconotide

improved), from 45 at baseline to 31 at 12-month follow-up21

85%
80

60

36%

40

20

0

N=88

N=50

Baseline

12 months

†IDD + Personal Therapy Manager

Why Medtronic?
Why choose Medtronic Pain Therapies?
Complete Portfolio
Medtronic has a full portfolio of products and options for
treating patients with chronic pain - offering Spinal Cord
Stimulation, Peripheral Nerve field Stimulation, and Intrathecal
Drug Delivery.

SureScan® Technology
Many Medtronic SCS and IDD systems come with Surescan®
technology. This allows an implanted patient to have access
to full body MRI imaging under certain conditions. Not all
companies can offer this.

AdaptiveStim®
AdaptiveStim® technology enables you to automate amplitude,
electrode arrays, pulse-width, and frequency, which gives you
a variety of programming options to maintain optimal therapy
energy by position and provide high-density stimulation.

AdativeStim HD®
AdaptiveStim® technology with HD programming delivers
high density stimulation personalized to an individual patient’s
needs.

www.mrisurescan.com/europe/index.htm

Move your patients

beyond the pain

Most pain

stimulation
patients will need
an MRI

Approximately

70%

of spinal cord stimulation –
indicated patients are expected to
need at least one MRI over
the average life of a device25

AdaptiveStim® technology delivers

better

pain relief

88.7%* of patients reposrted better
pain relief with AdaptiveStim vs.
conventional stimulation24

*RestoreSensor® Clinical Study compared AdaptiveStim® to
Medtronic conventional stimulation; 88.7% is based on analysis
of one of two questions that comprised the primary endpoint

Move your patients

beyond the pain
Spinal Cord Stimulation
/ Peripheral Nerve field
Stimulation products

Summary
• Medtronic Pain Therapies have been in use for over 40 years
• Hundreds of thousands of patients worldwide have benefited
from Medtronic Pain Therapies
• Therapies are minimally invasive, reversible, and patients start
with a trial period to judge efficacy
• Procedures are widely reimbursed and recommended by
European governments
• Therapies are backed by evidence including multiple
level 1 RCTs7-9
Intrathecal Drug
Delivery products
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NEUROSTIMULATION SYSTEMS FOR PAIN THERAPY
Brief Summary: Product manuals must be reviewed prior to use for detailed disclosure. Indications:
Neurostimulation for Spinal Cord Stimulation (SCS) – Medtronic SCS neurostimulation system is indicated for
SCS as an aid in the management of chronic, intractable pain of the trunk and/or limbs, peripheral vascular
disease, or intractable angina pectoris. Neurostimulation for Peripheral Nerve Stimulation (PNS) – A Medtronic
PNS neurostimulation system is indicated for PNS as an aid in the management of chronic, intractable pain of the
trunk and/or limbs. Contraindications: Diathermy – Do not use shortwave diathermy, microwave or therapeutic
ultrasound diathermy (all now referred to as diathermy) on patients implanted with a neurostimulation
system. Energy from diathermy can be transferred through the implanted system and cause tissue damage
at the locations of the implanted electrodes, resulting in severe injury or death. Warnings: Sources of strong
electromagnetic interference (eg, defibrillation, diathermy, electrocautery, MRI, RF ablation, and therapeutic
ultrasound) can interact with the neurostimulation system, resulting in serious patient injury or death. These
and other sources of EMI can also result in system damage, operational changes to the neurostimulator or
unexpected changes in stimulation. Rupture or piercing of the neurostimulator can result in severe burns. An
implanted cardiac device (eg, pacemaker, defibrillator) may damage a neurostimulator, and the electrical pulses
from the neurostimulator may result in an inappropriate response of the cardiac device. Patients treated for
intractable angina pectoris should be educated on the signs and symptoms of myocardial infarction and should
seek medical attention immediately if signs and symptoms develop. Precautions: The safety and effectiveness
of this therapy has not been established for pediatric use (patients under the age of 18), pregnancy, unborn
fetus, or delivery. Patients should be detoxified from narcotics prior to lead placement. Clinicians and patients
should follow programming guidelines and precautions provided in product manuals. Patients should avoid
activities that may put undue stress on the implanted neurostimulation system components. Patients should
not scuba dive below 10 meters of water or enter hyperbaric chambers above 2.0 atmosphere absolute
(ATA). Electromagnetic interference, postural changes, and other activities may cause shocking or jolting.
Adverse Events: Adverse events may include: undesirable change in stimulation described by some patients as
uncomfortable, jolting or shocking; hematoma, epidural hemorrhage, paralysis, seroma, CSF leakage, infection,
erosion, allergic response, hardware malfunction or migration, pain at implant site, loss of pain relief, chest wall
stimulation, and surgical risks.
SYNCHROMED® II AND ISOMED® DRUG INFUSION SYSTEM BRIEF SUMMARY
Brief Summary: Product technical manuals and the appropriate drug labeling must be reviewed prior to use for
detailed disclosure. Indications: Outside of US: Chronic infusion of drugs or fluids tested as compatible and listed
in the product labeling. Contraindications: When infection is present; when the pump cannot be implanted 2.5
cm or less from the surface of the skin; when body size is not sufficient to accept pump bulk and weight; when
contraindications exist relating to the drug. Do not use the Personal Therapy Manager accessory to administer
opioid to opioid-naïve patients or to administer ziconotide. Blood sampling through the catheter access port is
contraindicated. Warnings: Comply with all product instructions for initial preparation and filling, implantation,
programming, refilling, and injecting into the catheter access port (CAP) of the pump. Failure to comply with all
instructions can lead to technical errors or improper use of implanted infusion pumps and result in additional
surgical procedures, a return of underlying symptoms, or a clinically significant or fatal drug underdose or
overdose. Refer to the appropriate drug labeling for specific underdose or overdose symptoms and methods of
management. Avoid using short wave (RF) diathermy within 30 cm of the pump or catheter. Diathermy may
produce significant temperature rises in the area of the pump and continue to heat the tissue in a localized area.
If overheated, the pump may over infuse the drug, potentially causing a drug overdose. Effects of other types of
diathermy (microwave, ultrasonic, etc.) on the pump are unknown. An inflammatory mass that can result in
serious neurological impairment, including paralysis, may occur at the tip of the implanted catheter. Clinicians
should monitor patients on intraspinal opioid therapy carefully for any new neurological signs or symptoms. For
intraspinal therapy, use only preservative-free sterile solution indicated for intraspinal use. Use only Medtronic
components indicated for use with this system. Failure to firmly secure connections can allow drug or
cerebrospinal fluid (CSF) leakage into tissue and result in tissue damage or inadequate therapy. A postoperative
priming bolus should not be programmed if the pump is a replacement and the catheter has not been aspirated.
Refer to appropriate drug labeling for indications, contraindications, warnings, precautions, dosage and
administration information, and screening procedures. Physicians must be familiar with the drug stability
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information in the technical manual and must understand the dose relationship to drug concentration and
pump flow rate before prescribing pump infusion. Implantation and ongoing system management must be
performed by individuals trained in the operation and handling of the infusion system. Inform patients of the
signs and symptoms of drug underdose or overdose, appropriate drug warnings and precautions regarding
drug interactions, potential side effects, and signs and symptoms that require medical attention. Instruct
patients to notify their clinician of travel plans, to return for refills at prescribed times, avoid activities such as
strenuous exercise or contact sports that jar, impact, twist, or stretch the body, to always carry their Medtronic
device identification card, to avoid manipulating the pump through the skin, and to notify healthcare
professionals of the implanted pump before medical tests/procedures. Patients must consult their physician
before engaging in activities involving pressure or temperature changes (e.g., scuba diving, saunas, hot tubs,
hyperbaric chambers, flights, skydiving, etc.) Inform patients that the SynchroMed pump has an Elective
Replacement Indicator (ERI) that sounds when the pump is nearing its end of service. When the alarm sounds,
patients must contact their doctor to schedule pump replacement. Precautions: The pump is ethylene oxide
sterilized. Do not use if the product or package is damaged, the sterile seal is broken, or the “Use By” date has
expired. Do not reuse or resterilize the pump; it is intended for “single use only.” Do not expose the pump to
temperatures above 43°C or below 5°C. Consider use of peri- and post-operative antibiotics for pump
implantation, for any subsequent surgical procedure, or if infection is present. For patients prone to CSF leaks,
clinicians should consider special procedures, such as a blood patch. Follow instructions for emptying and filling
the pump during a replacement or revisions that require removal of the pump from the pocket. Explant the
pump postmortem if incineration is planned (to avoid explosion), or if local environmental regulations mandate
removal. Return explanted devices to Medtronic for analysis and safe disposal. Do not implant a pump dropped
onto a hard surface or showing signs of damage. Implant the pump less than 2.5 cm from the surface of the skin.
Ensure pump ports will be easy to access after implant, that the catheter is not kinked and secured well away
from pump ports before suturing. Keep the implant site clean, dry, and protected from pressure or irritation. If
therapy is discontinued for an extended period of time, fill the reservoir with preservative-free saline in intraspinal
applications or appropriate heparinized solution (if not contraindicated) in vascular applications. Electromagnetic
interference (EMI) is an energy field generated by equipment found in the home, work, medical, or public
environments. Most EMI normally encountered will not affect the operation of the pump. Exceptions include:
injury resulting from heating of the pump which can damage surrounding tissue (diathermy, MRI), SynchroMed
system damage which can require surgical replacement or result in loss/change in symptom control
(defibrillation, electrocautery, high-output ultrasonics, radiation therapy), and operational changes to the
SynchroMed pump causing the motor to stop, loss of therapy, return of underlying symptoms, and require
confirmation of pump function (diathermy, high magnetic field devices, hyperbaric/hypobaric conditions,
magnetic resonance imaging (MRI)). MRI will temporarily stop the SynchroMed pump motor’s rotor due to the
magnetic field of the MRI scanner and suspend drug infusion during MRI exposure which will cause the pump
alarm to sound. The pump should resume normal operation upon termination of MRI exposure. Prior to MRI, the
physician should determine if the patient can safely be deprived of drug delivery. If not, alternative delivery
methods for the drug can be utilized during the MRI scan. Prior to scheduling an MRI scan and upon its
completion, SynchroMed pump status should be confirmed. The magnetic field or telemetry signals produced
by the SynchroMed programmer may cause sensing problems and inappropriate device responses with an
implantable pacemaker and/or defibrillator. Adverse Events: Include, but are not limited to, cessation of therapy
due to end of device service life or component failure, change in flow performance due to component failure,
inability to program the SynchroMed device due to programmer failure, CAP component failure; inaccessible
refill port due to inverted pump, pocket seroma, hematoma, erosion, infection, post-lumbar puncture (spinal
headache), CSF leak, radiculitis, arachnoiditis, bleeding, spinal cord damage, meningitis (intrathecal applications),
anesthesia complications, damage to the pump, catheter and catheter access system due to improper handling
and filling before, during, or after implantation; change in catheter performance due to catheter kinking,
disconnection, leakage, breakage, occlusion, dislodgement, migration, or catheter fibrosis; body rejection
phenomena, surgical replacement of pump or catheter due to complications; local and systemic drug toxicity
and related side effects, complications due to use of unapproved drugs and/or not using drugs in accordance
with drug labeling, or inflammatory mass at the tip of the catheter in patients receiving intraspinal morphine or
other opioid drugs. Rx Only. October 2005
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