YOUR PARTNER IN
PERSONALIZED
PAIN
SOLUTIONS.

YOUR EXPERTISE
OUR INNOVATION
TRANSFORMING PAIN
TOGETHER
We share your goal of treating pain and its complexities. We offer life-changing pain solutions
through the targeted delivery of energy, drugs, and biologics. Throughout the care continuum—
from diagnosis to care management—we partner with you to help patients find solutions.
Together, we can personalize pain solutions.
Harness the power of Medtronic technologies, services, expertise, and support
§§ Global healthcare solutions company
§§ 30+ years neuromodulation experience
§§ Broadest pain product portfolio
§§ Referral and business development consultation
§§ Integrated solutions from surgical planning to patient programming
§§ Unmatched service and support across the globe

OUR REACH EXTENDS
AROUND THE WORLD
EUROPE, MIDDLE EAST,
AFRICA (EMEA)

155+ 460+
COUNTRIES

LOCATIONS

80+

50+

GREATER
CHINA
AMERICAS

ASIA PACIFIC

MANUFACTURING
FACILITIES

Today, our reach extends to people living in more than 155 countries around the
world. We have more than 460 locations, including 80 manufacturing facilities and
50 research centers.

RESEARCH
CENTERS

Take a minute to review the contents of this folder
§§ Discover the spectrum of Medtronic
pain solutions
§§ Identify the right patients for the right solution
§§ Refer patients for evaluation when necessary
§§ Benefit from a wealth of Medtronic support
and resources

If no card is displayed,
please call 1-888-638-7627 to find a
Medtronic representative in your area.

NEUROSTIMULATION SYSTEMS FOR PAIN THERAPY
Brief Summary: Product Technical Manuals and Programming Guides must
be reviewed prior to use for detailed disclosure.
Indication for Use: Chronic, intractable pain of the trunk and/or limbsincluding unilateral or bilateral pain. Contraindications: Diathermy. Warnings:
Defibrillation, diathermy, electrocautery, MRI, RF ablation, & therapeutic
ultrasound can result in unexpected changes in stimulation, serious patient
injury or death. Rupture/piercing of neurostimulator can result in severe burns.
Electrical pulses from the neurostimulator may result in an inappropriate
response of the cardiac device. Precautions: The safety and effectiveness of
this therapy has not been established for: pediatric use, pregnancy, unborn
fetus, or delivery. Follow programming guidelines & precautions in product
manuals. Avoid activities that stress the implanted neurostimulation
system. EMI, postural changes, & other activities may cause shocking/jolting.
Patients using a rechargeable neurostimulator should check for skin irritation
or redness near the neurostimulator during or after recharging. Adverse
Events: Undesirable change in stimulation; 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, & surgical risks.
For full prescribing information, please call Medtronic at 1-800-328-0810 and/
or consult Medtronic’s website at www.medtronic.com.
USA Rx Only Rev 0313
SynchroMed® II Drug Infusion System Brief Statement:
Product technical manuals and the appropriate drug labeling must be reviewed
prior to use for detailed disclosure.
Indications: US: Chronic intraspinal (epidural and intrathecal) infusion of
preservative-free morphine sulfate sterile solution in the treatment of
chronic intractable pain, chronic intrathecal infusion of preservative-free
ziconotide sterile solution for the management of severe chronic pain, and
chronic intrathecal infusion of Lioresal® Intrathecal (baclofen injection) for the
management of severe spasticity; chronic intravascular infusion of floxuridine
(FUDR) or methotrexate for the treatment of primary or metastatic cancer.
Outside of US: Chronic infusion of drugs or fluids tested as compatible and
listed in the product labeling.
Contraindications: Infection; implant depth greater than 2.5 cm below
skin; insufficient body size; spinal anomalies; drugs with preservatives, drug
contraindications, drug formulations with pH ≤3, use of catheter access port
(CAP) kit for refills or of refill kit for catheter access, blood sampling through
CAP in vascular applications, use of Personal Therapy Manager to administer
opioid to opioid-naïve patients or to administer ziconotide.
Warnings: Non-indicated formulations may contain neurotoxic
preservatives, antimicrobials, or antioxidants, or may be incompatible with
and damage the system. Failure to comply with all product instructions,
including use of drugs or fluids not indicated for use with system, or of
questionable sterility or quality, or use of non-Medtronic components or
inappropriate kits, can result in improper use, technical errors, increased
risks to patient, tissue damage, damage to the system requiring revision
or replacement, and/or change in therapy, and may result in additional
surgical procedures, a return of underlying symptoms, and/or a clinically
significant or fatal drug under- or overdose. Refer to appropriate drug
labeling for indications, contraindications, warnings, precautions, dosage and
administration, screening procedures and underdose and overdose symptoms
and methods of management. Physicians must be familiar with the drug
stability information in the product technical manuals and must understand
the dose relationship to drug concentration and pump flow rate before
prescribing pump infusion. Implantation and ongoing system management
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must be performed by individuals trained in the operation and handling of the
infusion system. 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 therapy carefully for any new
neurological signs or symptoms, change in underlying symptoms, or need for
rapid dose escalation.
Inform patients of the signs and symptoms of drug under- or overdose,
appropriate drug warnings and precautions regarding drug interactions,
potential side effects, and signs and symptoms that require medical attention,
including prodromal signs and symptoms of inflammatory mass. If it is
suspected or known that all or part of the drug was injected into the pocket
during the refill procedure, monitor the patient closely for signs and symptoms
of overdose in an appropriate facility for a sufficient amount of time or until the
symptoms have resolved. Failure to recognize signs and symptoms and seek
appropriate medical intervention can result in serious injury or death. Instruct
patients to notify their healthcare professionals of the implanted pump before
medical tests/procedures, to return for refills at prescribed times, to carry their
Medtronic device identification card, to avoid manipulating the pump through
the skin, to consult with their clinician if the pump alarms and before traveling
or engaging in activities that can stress the infusion system or involve pressure
or temperature changes. Strong sources of electromagnetic interference
(EMI), such as short wave (RF) diathermy and MRI, can negatively interact
with the pump and cause heating of the implanted pump, system damage,
or changes in pump operation or flow rate, that can result in patient injury
from tissue heating, additional surgical procedures, a return of underlying
symptoms, and/or a clinically significant or fatal drug underdose or overdose.
Avoid using shortwave (RF) diathermy within 30 cm of the pump or catheter.
Effects of other types of diathermy (microwave, ultrasonic, etc.) on the pump
are unknown. Drug infusion is suspended during MRI; for patients who can not
safely tolerate suspension, use alternative drug delivery method during MRI.
Patients receiving intrathecal baclofen therapy are at higher risk for adverse
events, as baclofen withdrawal can lead to a life threatening condition if not
treated promptly and effectively. Confirm pump status before and after MRI.
Reference product labeling for information on sources of EMI, effects on
patient and system, and steps to reduce risks from EMI.
Precautions: Monitor patients after device or catheter replacement for
signs of underdose/overdose. Infuse preservative-free (intraspinal) saline or,
for vascular applications, infuse heparinized solutions therapy at minimum
flow rate if therapy is discontinued for an extended period of time to avoid
system damage. EMI may interfere with programmer telemetry during
pump programming sessions. EMI from the SynchroMed programmer may
interfere with other active implanted devices (e.g., pacemaker, defibrillator,
neurostimulator).
Adverse Events: Include, but are not limited to, spinal/vascular procedure
risks; infection; bleeding; tissue damage, damage to the system or loss of, or
change in, therapy that may result in additional surgical procedures, a return of
underlying symptoms, and/or a clinically significant or fatal drug underdose or
overdose, due to end of device service life, failure of the catheter, pump or other
system component, pump inversion, technical/programming errors, injection
into the pocket or subcutaneous tissue or improper use, including use of nonindicated formulations and/or not using drugs or system in accordance with
labeling; pocket seroma, hematoma, erosion, infection; post-lumbar puncture
(spinal headache); CSF leak and rare central nervous system pressure-related
problems; hygroma; radiculitis; arachnoiditis; spinal cord bleeding/damage;
meningitis; neurological impairment (including paralysis) due to inflammatory
mass; potential serious adverse effects from catheter fragments in intrathecal
space, including potential to compromise antibiotic effectiveness for CSF
infection; anesthesia complications; body rejection phenomena; local and
systemic drug toxicity and related side effects; potential serious adverse
effects from catheter placement in intravascular applications.
Lioresal® is a registered trademark of Medtronic, Inc.
USA Rx Only Rev 0815

UC201403511a EN PMD016990-1.0 © 2015 Medtronic. Printed in USA.

KYPHON® BALLOON KYPHOPLASTY IMPORTANT SAFETY INFORMATION
The complication rate with Kyphon® Balloon Kyphoplasty has been
demonstrated to be low. There are risks associated with the procedure (e.g.,
cement extravasation), including serious complications, and though rare, some
of which may be fatal. For complete information regarding indications for use,
contraindications, warnings, precautions, adverse events, and methods of use,
please reference the devices’ Instructions for Use included with the product.

CONFRONTING
PAIN
TOGETHER
PAIN IMPACTS
YOUR PATIENTS
AND YOUR PRACTICE.

OPIOID ESCALATION

The cost of oral opioids is soaring—in healthcare
dollars and lives. More oral opioids is not the answer.
Deaths per 100,000 people
Treatment admissions
per 10,000 people
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§§ Opioid prescriptions
continue to skyrocket
without improving pain
treatment3

Together, we can change the way pain
therapy is delivered and improve patient
lives along the care continuum.

Treatment

2000

in 5 adults
suffers from pain1

Deaths

Rate

1

§§ In the United States, pain
is the leading cause of
disability, affecting more
than cancer, diabetes, and
heart disease combined2

Sales

Sales per kilograms
per 10,000 people

Rates* of overdose death, Opioid Pain Reliever (OPR)
treatment admissions, and kilograms of OPR sold—
United States, 1999-20104
* Age-adjusted rates per 100,000 population for OPR deaths, crude rates per
10,000 population for OPR abuse treatment admissions, and crude rates per
10,000 population for kilograms of OPR sold. (United States, 1999-2010).

MEDTRONIC
SOLUTIONS
MUSCULOSKELETAL PAIN
§§ Balloon kyphoplasty for vertebral compression fractures5
§§ Targeted energy delivery for chronic pain: spinal cord stimulation
§§ Targeted drug delivery for chronic pain

CANCER PAIN
§§ Balloon kyphoplasty for vertebral compression fractures due to cancer6
§§ Targeted drug delivery for cancer pain

POST ACUTE CARE
§§ Targeted drug delivery for severe spasticity

TOGETHER, LET’S HELP YOUR PATIENTS
GET THE RIGHT PAIN SOLUTION
FOR THEIR PAIN:
§§ Understand all treatment options and outcomes.
§§ Collaborate with a pain management specialist when necessary.
§§ Guide patients through a treatment plan with realistic pain relief goals.

KYPHON® BALLOON KYPHOPLASTY IMPORTANT SAFETY INFORMATION
The complication rate with Kyphon® Balloon Kyphoplasty has been demonstrated to
be low. There are risks associated with the procedure (e.g., cement extravasation),
including serious complications, and though rare, some of which may be fatal. For
complete information regarding indications for use, contraindications, warnings,
precautions, adverse events, and methods of use, please reference the devices’
Instructions for Use included with the product.
NEUROSTIMULATION SYSTEMS FOR PAIN THERAPY
Brief Summary: Product Technical Manuals and Programming Guides must be
reviewed prior to use for detailed disclosure.
Indication for Use: Chronic, intractable pain of the trunk and/or limbs-including
unilateral or bilateral pain. Contraindications: Diathermy. Warnings: Defibrillation,
diathermy, electrocautery, MRI, RF ablation, and therapeutic ultrasound can result
in unexpected changes in stimulation, serious patient injury or death. Rupture/
piercing of neurostimulator can result in severe burns. Electrical pulses from the
neurostimulator may result in an inappropriate response of the cardiac device.
Precautions: The safety and effectiveness of this therapy has not been established
for: pediatric use, pregnancy, unborn fetus, or delivery. Follow programming
guidelines and precautions in product manuals. Avoid activities that stress the
implanted neurostimulation system. EMI, postural changes, and other activities
may cause shocking/jolting. Patients using a rechargeable neurostimulator
should check for skin irritation or redness near the neurostimulator during or
after recharging. Adverse Events: Undesirable change in stimulation; 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.
For full prescribing information, please call Medtronic at 1-800-328-0810 and/or
consult Medtronic’s website at www.medtronic.com.
USA Rx Only Rev 0313
SYNCHROMED® II DRUG INFUSION SYSTEM BRIEF STATEMENT:
Product technical manuals and the appropriate drug labeling must be reviewed
prior to use for detailed disclosure.
Indications: US: Chronic intraspinal (epidural and intrathecal) infusion of
preservative-free morphine sulfate sterile solution in the treatment of chronic
intractable pain, chronic intrathecal infusion of preservative-free ziconotide
sterile solution for the management of severe chronic pain, and chronic intrathecal
infusion of Lioresal® Intrathecal (baclofen injection) for the management
of severe spasticity; chronic intravascular infusion of floxuridine (FUDR) or
methotrexate for the treatment of primary or metastatic cancer. Outside of
US: Chronic infusion of drugs or fluids tested as compatible and listed in the
product labeling. Contraindications: Infection; implant depth greater than 2.5
cm below skin; insufficient body size; spinal anomalies; drugs with preservatives,
drug contraindications, drug formulations with pH ≤3, use of catheter access
port (CAP) kit for refills or of refill kit for catheter access, blood sampling through
CAP in vascular applications, use of Personal Therapy Manager to administer
opioid to opioid-naïve patients or to administer ziconotide. Warnings: Nonindicated formulations may contain neurotoxic preservatives, antimicrobials,
or antioxidants, or may be incompatible with and damage the system. Failure
to comply with all product instructions, including use of drugs or fluids not
indicated for use with system, or of questionable sterility or quality, or use
of non-Medtronic components or inappropriate kits, can result in improper
use, technical errors, increased risks to patient, tissue damage, damage to the
system requiring revision or replacement, and/or change in therapy, and may
result in additional surgical procedures, a return of underlying symptoms, and/
or a clinically significant or fatal drug under- or overdose. Refer to appropriate
drug labeling for indications, contraindications, warnings, precautions, dosage and
administration, screening procedures and underdose and overdose symptoms
and methods of management. Physicians must be familiar with the drug stability
information in the product technical manuals and must understand the dose
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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. 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 therapy carefully for any new neurological signs
or symptoms, change in underlying symptoms, or need for rapid dose escalation.
Inform patients of the signs and symptoms of drug under- or overdose,
appropriate drug warnings and precautions regarding drug interactions, potential
side effects, and signs and symptoms that require medical attention, including
prodromal signs and symptoms of inflammatory mass. If it is suspected or known
that all or part of the drug was injected into the pocket during the refill procedure,
monitor the patient closely for signs and symptoms of overdose in an appropriate
facility for a sufficient amount of time or until the symptoms have resolved. Failure
to recognize signs and symptoms and seek appropriate medical intervention
can result in serious injury or death. Instruct patients to notify their healthcare
professionals of the implanted pump before medical tests/procedures, to return
for refills at prescribed times, to carry their Medtronic device identification card,
to avoid manipulating the pump through the skin, to consult with their clinician
if the pump alarms and before traveling or engaging in activities that can stress
the infusion system or involve pressure or temperature changes. Strong sources
of electromagnetic interference (EMI), such as short wave (RF) diathermy and
MRI, can negatively interact with the pump and cause heating of the implanted
pump, system damage, or changes in pump operation or flow rate, that can result
in patient injury from tissue heating, additional surgical procedures, a return of
underlying symptoms, and/or a clinically significant or fatal drug underdose or
overdose. Avoid using shortwave (RF) diathermy within 30 cm of the pump or
catheter. Effects of other types of diathermy (microwave, ultrasonic, etc.) on
the pump are unknown. Drug infusion is suspended during MRI; for patients who
can not safely tolerate suspension, use alternative drug delivery method during
MRI. Patients receiving intrathecal baclofen therapy are at higher risk for adverse
events, as baclofen withdrawal can lead to a life threatening condition if not treated
promptly and effectively. Confirm pump status before and after MRI. Reference
product labeling for information on sources of EMI, effects on patient and system,
and steps to reduce risks from EMI. Precautions: Monitor patients after device
or catheter replacement for signs of underdose/overdose. Infuse preservativefree (intraspinal) saline or, for vascular applications, infuse heparinized solutions
therapy at minimum flow rate if therapy is discontinued for an extended period
of time to avoid system damage. EMI may interfere with programmer telemetry
during pump programming sessions. EMI from the SynchroMed programmer
may interfere with other active implanted devices (e.g., pacemaker, defibrillator,
neurostimulator). Adverse Events: Include, but are not limited to, spinal/vascular
procedure risks; infection; bleeding; tissue damage, damage to the system or loss
of, or change in, therapy that may result in additional surgical procedures, a return
of underlying symptoms, and/or a clinically significant or fatal drug underdose or
overdose, due to end of device service life, failure of the catheter, pump or other
system component, pump inversion, technical/programming errors, injection into
the pocket or subcutaneous tissue or improper use, including use of non-indicated
formulations and/or not using drugs or system in accordance with labeling;
pocket seroma, hematoma, erosion, infection; post-lumbar puncture (spinal
headache); CSF leak and rare central nervous system pressure-related problems;
hygroma; radiculitis; arachnoiditis; spinal cord bleeding/damage; meningitis;
neurological impairment (including paralysis) due to inflammatory mass; potential
serious adverse effects from catheter fragments in intrathecal space, including
potential to compromise antibiotic effectiveness for CSF infection; anesthesia
complications; body rejection phenomena; local and systemic drug toxicity and
related side effects; potential serious adverse effects from catheter placement in
intravascular applications.
Lioresal® is a registered trademark of Medtronic, Inc.
USA Rx Only Rev 0815
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MUSCULOSKELETAL PAIN

KYPHON® BALLOON KYPHOPLASTY
FOR VERTEBRAL COMPRESSION
FRACTURES

VERTEBRAL COMPRESSION
FRACTURES (VCFs) AFFECT

VCFs can be accompanied by a range
of conditions.5-7 Untreated VCFs are
associated with a downward spiral of
complications.5-7

1.4 25%
million
individuals1

postmenopausal
U.S. women 2-5

Early diagnosis and interventional
treatment are important steps to avoiding
complications associated with VCFs.7-9

BACK PAIN

VCF
DECREASED
MOBILITY

DECREASED
INDEPENDENCE

DECREASED
VERTEBRAL
BODY HEIGHT

NARCOTIC
USAGE

DECREASED
QUALITY
OF LIFE

INDICATIONS
§§ Pathological fractures of the vertebral body due to osteoporosis,
cancer, or benign lesions.

PAIN SOLUTION
§§ Balloon Kyphoplasty (BKP) is a minimally invasive procedure that can
stabilize painful VCFs and reduce back pain, as well as restore vertebral
body height.
§§ During the short procedure (typically around an hour), orthopedic
balloons are used to gently elevate the fractured vertebra in an attempt
to return it to the correct position. The cavity is then filled with bone
cement, creating an internal cast to support the surrounding bone.
§§ BKP can be performed under general or local anesthesia, either in a
hospital or physician office setting.

SPINAL
DEFORMITY

INCREASED
DISABILITY

Normal Vertebra

DECREASED
PHYSICAL
FUNCTION

Fractured Vertebra

Balloon Kyphoplasty

KYPHON BKP DELIVERS BETTER CLINICAL RESULTS COMPARED TO
NON-SURGICAL MANAGEMENT FOR THE TREATMENT OF VCFS
§§ Rapid and sustained pain relief1
– 3X greater pain reduction at 1 week vs. non-surgical management (NSM) (46% BKP vs. 15% NSM,
P≤0.0001)10
§§ Enhanced quality of life1
– 4X greater improvement in quality of life at 1 month vs. NSM (P≤0.0001)10
§§ Improved mobility1
– 5 fewer days of restricted activity at 1 month (P≤0.0001)1,10
§§ Less use of narcotic analgesics1
– In the Fracture Reduction Evaluation (FREE) 24-month study, 70% of patients treated with BKP were no
longer taking pain medications at 6 months vs. 57% NSM (P=0.042)

COMPARABLE SAFETY RESULTS VS. NSM1
§§ There were similarities in overall frequencies of adverse events and serious adverse events between
treatment groups during the 24-month FREE study1

MEDTRONIC IS THE LEADER IN VCF THERAPY
§§ 1 million VCFs treated over 12 years†
†

Based on internal company sales estimates

§§ Latest generation Kyphon BKP inflatable bone tamps have a
max inflation rating of 700 psi, higher than others on
the market
§§ The Kyphon Cement Delivery System allows physicians to
minimize radiation exposure11,12 by standing up to 4 feet
away from the radiation source*

*The mean radiation reduction at the hands was 77.79% (p<0.001). Based on an internal testing of 24 total
cadaveric procedures (n=12 using Kyphon CDS and n=12 using Kyphon Bone Filler Device). Dosimeters were
placed on the wrist and fingers to measure radiation when delivering bone cement into the vertebral body.
Radiation result reported is based on adherence to the Directions for Use.

SUPPORT EARLY DIAGNOSIS AND HELP PATIENTS
GET INTERVENTIONAL TREATMENT
§§ Find a specialist:
– vcfmanagement.com
§§ Access clinician information:
– vcfmanagement.com
§§ View information for patients and caregivers:
– stopspinalfracturepain.com
– youtube.com/medtronicchronicpain

LEVEL 1 CLINICAL EVIDENCE
§§ Efficacy and Safety of Balloon Kyphoplasty Compared With
Non-surgical Care for Vertebral Compression Fracture (FREE):
A Randomised Controlled Trial. Wardlaw D, Cummings SR, Van
Meirhaeghe J, et al. Lancet. 2009;373(9668):1016-24.
§§ Balloon Kyphoplasty for the Treatment of Acute Vertebral
Compression Fractures: 2-year Results
From a Randomized Trial. Boonen S, Van Meirhaeghe J, Bastian L,
et al. J Bone Miner Res. 2011;26(7):1627-37.

LEVEL

1

EVIDENCE

KYPHON® BALLOON KYPHOPLASTY IMPORTANT SAFETY INFORMATION
The complication rate with Kyphon® Balloon Kyphoplasty has been demonstrated to be low. There are risks associated with
the procedure (e.g., cement extravasation), including serious complications, and though rare, some of which may be fatal. For
complete information regarding indications for use, contraindications, warnings, precautions, adverse events, and methods of
use, please reference the devices’ Instructions for Use included with the product.
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Consult instructions for use at this
website: www.medtronic.com/manuals.
Note: Manuals can be viewed using a
current version of any major internet
browser. For best results, use Adobe
Acrobat® Reader with the browser.

UC201403513a EN PMD016974-1.0 © 2015 Medtronic. Printed in USA.
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MUSCULOSKELETAL PAIN

TARGETED ENERGY DELIVERY
CHRONIC PAIN:
SPINAL CORD STIMULATION
INDICATIONS

Chronic, intractable pain of the trunk and/or limbs—including unilateral or bilateral pain associated with the
following conditions:
§§ Failed Back Syndrome (FBS) or low back syndrome or failed back
§§ Radicular pain syndrome or radiculopathies resulting in pain secondary to Failed Back Surgery Syndrome (FBSS)
or herniated disk
§§ Postlaminectomy pain
§§ Multiple back operations
§§ Unsuccessful disk surgery
§§ Degenerative Disk Disease (DDD)/herniated disk pain refractory to conservative and surgical therapies
§§ Peripheral causalgia
§§ Epidural fibrosis
§§ Arachnoiditis or lumbar adhesive arachnoiditis
§§ Complex Regional Pain Syndrome (CRPS), Reflex Sympathetic Dystrophy (RSD) or causalgia

professional.medtronic.com/pain-indicationsORD STIMULATION EFFECTIVENESS EVIDENCE
Spinal Cord Stimulation
Targeted delivery of energy
through a lead implanted in the
epidural space

PAIN SOLUTION
§§ Spinal cord stimulation (SCS) is an implantable treatment
option for chronic pain patients when conventional
therapies and systemic pain medications provide
inadequate pain relief or intolerable side effects.
§§ An implantable spinal cord stimulator (neurostimulator)
delivers small electrical signals through a lead implanted
in the epidural space. Pain signals are inhibited before
they reach the brain. In contrast, oral and transdermal
pain medications must be absorbed systemically and
cross the blood-brain barrier to block pain signals.
§§ Patients may trial the therapy first—without
permanent implantation, to find out whether there
are improvements in pain scores, physical function,
comfort, etc.

Oral
Systemic delivery
of pain medications
through the
circulatory system

SPINAL CORD STIMULATION EFFECTIVENESS EVIDENCE
§§ Long-term pain relief1,2
§§ Improved quality of life1,2
§§ Successful pain disability reduction2
§§ More effective than repeat surgery for persistent radicular pain after lumbosacral spine surgery3
§§ More cost-effective than conventional medical management and reoperation4,5

SPINAL CORD STIMULATION RISKS

Risks may include infection, lead movement, pain at the implant site, loss of therapy effect, and therapy
that did not meet the patient’s expectations. Please refer to the Neurostimulation Systems for Pain
Therapy Brief Summary on the back of this insert for additional risk and safety information.

Smart. Tailored.
Unrivaled.
§§ AdaptiveStim® technology is a breakthrough innovation. Better pain relief. More convenient.
Preferred by patients.6,7
§§ Of the patients who completed the Medtronic Level 1 clinical study comparing the use of AdaptiveStim
technology vs. Medtronic conventional stimulation:

88.7% reported
better pain relief6,7*

90.1% reported

more convenience6,7*

§§ The AdaptiveStim technology inside our RestoreSensor® spinal cord stimulator automatically adjusts
all dosing parameters to deliver the right dose to the right location, as patients’ pain targets shift with
position. No other SCS system can do this.
§§ SureScan® MRI technology allows patients safe access† to MRI scans—on any part of the body.

No other fully implanted neurostimulator and lead has this.

*Primary Effectiveness Objective of the study: Pain Relief and/or Convenience.
†
MR
Under specific conditions. Neurostimulation systems require SureScan MRI implantable neurostimulator and SureScan MRI leads. Refer to approved
labeling for full list of conditions.

SUPPORT EARLY DIAGNOSIS AND HELP PATIENTS
GET INTERVENTIONAL TREATMENT
§§ Find a specialist: back.com
§§ Access clinician information:
– professional.medtronic.com/scs
– youtube.com/medtronicneuro
§§ View information for patients and caregivers:
– back.com
– youtube.com/medtronicchronicpain
§§ View our Product Performance Report: professional.medtronic.com/performance

LEVEL 1 CLINICAL EVIDENCE
§§ Spinal Cord Stimulation in Patients With Chronic Reflex Sympathetic
Dystrophy. Kemler MA, Barendse GA, van Kleef M, et al. N Engl J Med.
2000;343(9):618-624.
§§ Spinal Cord Stimulation Versus Repeated Lumbosacral Spine Surgery for
Chronic Pain: A Randomized, Controlled Trial. North RB, Kidd DH, Farrokhi
F, Piantadosi SA. Neurosurgery. 2005;56(1):98-107.
§§ Spinal Cord Stimulation Versus Conventional Medical Management
for Neuropathic Pain: A Multicenter Randomised Controlled Trial in
Patients With Failed Back Surgery Syndrome. Kumar K, Taylor RS,
Jacques L, et al. Pain. 2007;132(1-2):179-188.
§§ Sensor-Driven, Position-Adaptive Spinal Cord Stimulation for Chronic Pain.
Schultz DM, Webster L, Kosek P, Dar U, Tan Y, Sun M. Pain Physician. 2012;15(1):1-12.

“With AdaptiveStim, I can set it and forget it.”�
—Marty, RestoreSensor clinical study patient using AdaptiveStim
technology since 2010.
�

This is one patient’s experience. Individual results may vary.

LEVEL

1

EVIDENCE

References
1. Kumar K, Taylor RS, Jacques L, et al. The effects of spinal cord stimulation in neuropathic pain are sustained: a 24-month follow-up of the prospective
randomized controlled multicenter trial of the effectiveness of spinal cord stimulation. Neurosurgery. 2008;63(4):762-770;discussion 770.
2. Harke H, Gretenkort P, Ladleif HU, Rahman S. Spinal cord stimulation in sympathetically maintained complex regional pain syndrome type I with severe
disability. A prospective clinical study. Eur J Pain. 2005:9(4);363-373.
3. North RB, Kidd DH, Farrokhi F, Piantadosi SA. Spinal cord stimulation versus repeated lumbosacral spine surgery for chronic pain: a randomized, controlled
trial. Neurosurgery. 2005;56(1):98-107.
4. Taylor RJ, Taylor, RS. Spinal cord stimulation for failed back surgery syndrome: a decision-analytic model and cost-effective analysis. Int J Technol Assess
Health Care. 2005;21(3):351-358.
5. North RB, Kidd D, Shipley J, Taylor RS. Spinal cord stimulation versus reoperation for failed back surgery syndrome: a cost effectiveness and cost utility
analysis based on a randomized, controlled trial. Neurosurgery. 2007;61(2):361-369.
6. Schultz D, Webster L, Kosek P, Dar U, Tan Y, Sun M. Sensor-driven position-adaptive spinal cord stimulation for chronic pain. Pain Physician.
2012;15(1):1-12.
7. Medtronic advanced pain therapy using neurostimulation for chronic pain. Clinical Summary, 2011. M221494A006

Medtronic Inc.
710 Medtronic Pkwy.
Minneapolis, MN 55432
USA
Tel. 1-763-505-5000

professional.medtronic.com

UC201403514a EN PMD016991-1.0 © 2015 Medtronic. Printed in USA.

NEUROSTIMULATION SYSTEMS FOR PAIN THERAPY
Brief Summary: Product Technical Manuals and Programming Guides must be reviewed prior to use for detailed disclosure.
Indication for Use: Chronic, intractable pain of the trunk and/or limbs-including unilateral or bilateral pain. Contraindications: Diathermy. Warnings: Defibrillation,
diathermy, electrocautery, MRI, RF ablation, & therapeutic ultrasound can result in unexpected changes in stimulation, serious patient injury or death. Rupture/piercing
of neurostimulator can result in severe burns. Electrical pulses from the neurostimulator may result in an inappropriate response of the cardiac device. Precautions: The
safety and effectiveness of this therapy has not been established for: pediatric use, pregnancy, unborn fetus, or delivery. Follow programming guidelines & precautions
in product manuals. Avoid activities that stress the implanted neurostimulation system. EMI, postural changes, & other activities may cause shocking/jolting. Patients
using a rechargeable neurostimulator should check for skin irritation or redness near the neurostimulator during or after recharging. Adverse Events: Undesirable
change in stimulation; 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, & surgical risks.
For full prescribing information, please call Medtronic at 1-800-328-0810 and/or consult Medtronic’s website at www.medtronic.com.
USA Rx Only Rev 0313

MUSCULOSKELETAL PAIN

TARGETED DRUG DELIVERY
FOR CHRONIC PAIN

INDICATIONS

United States: Chronic intraspinal (epidural and intrathecal) infusion of preservative-free morphine sulfate
sterile solution in the treatment of chronic intractable pain and chronic intrathecal infusion of preservative-free
ziconotide sterile solution for the management of severe chronic pain. Outside of United States: Chronic infusion
of drugs or fluids tested as compatible and listed in the product labeling.

Examples of conditions that may be treated
with targeted drug delivery (TDD)
§§ Failed Back Syndrome (FBS) or low back
syndrome or failed back

Intrathecal
Targeted delivery of
the drug directly to
the cerebral fluid

Oral
Systemic
delivery of pain
medications
through the
circulatory system

§§ Spinal stenosis
§§ Radicular pain syndrome
§§ Complex Regional Pain Syndrome (CRPS)

professional.medtronic.com/pain-indications

PAIN SOLUTION
Personal Therapy
Manager

§§ TDD is an implantable treatment option for chronic pain patients
when conventional therapies and systemic pain medications
provide inadequate pain relief or intolerable side effects.
§§ The therapy uses an alternate route of delivering pain medication.
Since an implantable infusion system delivers pain medication to
the cerebrospinal fluid, effective concentrations of the drug can
be achieved at a fraction of a typical oral dose. In contrast, oral and
transdermal pain medications must be absorbed systemically and
cross the blood-brain barrier to reach their targeted location.

Pump

§§ A screening test is available for patients to try the therapy first—
without implantation, to assess for potential improvements in
comfort, physical function, etc.
Catheter

TARGETED DRUG DELIVERY EFFECTIVENESS EVIDENCE
§§ Effective pain relief1-6
§§ Reduced or eliminated use of oral pain medication4-6
§§ Reduced side effects compared to oral pain medication1,5,7
§§ Improved ability to function, return to work, and participate in activities of daily living4,5,8,9

TARGETED DRUG DELIVERY RISKS

Risks may include infection, spinal fluid leak, paralysis, pump inversion, skin erosion, drug side effects
(including under- or overdose), loss of therapy effect, and therapy that does not meet patient
expectations. Please refer to the SynchroMed® II Drug Infusion System Brief Summary on the back of this
insert for additional risk and safety information.

Medtronic is the leader
in targeted drug delivery
technology
325,000 SynchroMed II systems implanted worldwide

§§ More than
hours delivered annually11

10

and

1 billion patient

§§ myPTM® Personal Therapy Manager* (optional device) offers
–– PRN pain control with dosing compliance
– Increased patient satisfaction and reduction in oral opioids12
– Date and time-stamped data, allowing insight into therapy dosing needs
§§ SynchroMed infusion systems provide safe access to MRI scans anywhere on the body, and resume
programmed therapy after the scan.†
*Approved for intrathecal opioid administration only. myPTM is contraindicated for opioid-naive patients and for
administration of intrathecal ziconotide.
Targeted drug delivery for pain requires interrogation to confirm pump status. Refer to approved labeling for full
list of conditions.

†

SUPPORT EARLY DIAGNOSIS AND HELP PATIENTS
GET INTERVENTIONAL TREATMENT
§§ Find a specialist: back.com
§§ Access clinician information:
– professional.medtronic.com/tdd
– youtube.com/medtronicneuro
§§ View information for patients and caregivers:
– back.com
– youtube.com/medtronicchronicpain
§§ View our Product Performance Report: professional.medtronic.com/performance

LEVEL 1 CLINICAL EVIDENCE
§§ A Randomized, Double-Blind, Placebo-Controlled Study of Intrathecal
Ziconotide in Adults With Severe Chronic Pain. Rauck RL, Wallace MS,
Leong MS, et al. J Pain Symptom Manage. 2006;31(5):393-406.
§§ Randomised, Double-Blind Controlled Trial by Dose Reduction of
Implanted Intrathecal Morphine Delivery in Chronic Non-Cancer Pain.
Raphael JH, Duarte RV, Southall JL, Nightingale P, Kitas GD. BMJ Open.
2013;3(7):e003061.

“My expectation after the trial was that I knew it would
work. Before the trial, I was very hesitant. The trial is
the thing that tells you if it works or if it doesn’t.”13‡
—Medtronic Targeted Drug Delivery Patient
‡

This is one patient’s experience. Individual results may vary.

LEVEL

1

EVIDENCE

SYNCHROMED® II DRUG INFUSION SYSTEM BRIEF STATEMENT:
Product technical manuals and the appropriate drug labeling must be reviewed
prior to use for detailed disclosure.
Indications: US: Chronic intraspinal (epidural and intrathecal) infusion of
preservative-free morphine sulfate sterile solution in the treatment of chronic
intractable pain, chronic intrathecal infusion of preservative-free ziconotide
sterile solution for the management of severe chronic pain, and chronic intrathecal
infusion of Lioresal® Intrathecal (baclofen injection) for the management of severe
spasticity; chronic intravascular infusion of floxuridine (FUDR) or methotrexate for
the treatment of primary or metastatic cancer. Outside of US: Chronic infusion of
drugs or fluids tested as compatible and listed in the product labeling.
Contraindications: Infection; implant depth greater than 2.5 cm below
skin; insufficient body size; spinal anomalies; drugs with preservatives, drug
contraindications, drug formulations with pH ≤3, use of catheter access port
(CAP) kit for refills or of refill kit for catheter access, blood sampling through CAP
in vascular applications, use of Personal Therapy Manager to administer opioid to
opioid-naïve patients or to administer ziconotide.
Warnings: Non-indicated formulations may contain neurotoxic preservatives,
antimicrobials, or antioxidants, or may be incompatible with and damage the
system. Failure to comply with all product instructions, including use of drugs
or fluids not indicated for use with system, or of questionable sterility or
quality, or use of non-Medtronic components or inappropriate kits, can result
in improper use, technical errors, increased risks to patient, tissue damage,
damage to the system requiring revision or replacement, and/or change in
therapy, and may result in additional surgical procedures, a return of underlying
symptoms, and/or a clinically significant or fatal drug under- or overdose.
Refer to appropriate drug labeling for indications, contraindications, warnings,
precautions, dosage and administration, screening procedures and underdose
and overdose symptoms and methods of management. Physicians must be
familiar with the drug stability information in the product technical manuals 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. 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 therapy carefully for any new
neurological signs or symptoms, change in underlying symptoms, or need for
rapid dose escalation.
Inform patients of the signs and symptoms of drug under- or overdose,
appropriate drug warnings and precautions regarding drug interactions, potential
side effects, and signs and symptoms that require medical attention, including
prodromal signs and symptoms of inflammatory mass. If it is suspected or known
that all or part of the drug was injected into the pocket during the refill procedure,
monitor the patient closely for signs and symptoms of overdose in an appropriate
facility for a sufficient amount of time or until the symptoms have resolved. Failure
to recognize signs and symptoms and seek appropriate medical intervention
can result in serious injury or death. Instruct patients to notify their healthcare
professionals of the implanted pump before medical tests/procedures, to return
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for refills at prescribed times, to carry their Medtronic device identification card,
to avoid manipulating the pump through the skin, to consult with their clinician
if the pump alarms and before traveling or engaging in activities that can stress
the infusion system or involve pressure or temperature changes. Strong sources
of electromagnetic interference (EMI), such as short wave (RF) diathermy and
MRI, can negatively interact with the pump and cause heating of the implanted
pump, system damage, or changes in pump operation or flow rate, that can result
in patient injury from tissue heating, additional surgical procedures, a return
of underlying symptoms, and/or a clinically significant or fatal drug underdose
or overdose. Avoid using shortwave (RF) diathermy within 30 cm of the pump
or catheter. Effects of other types of diathermy (microwave, ultrasonic, etc.)
on the pump are unknown. Drug infusion is suspended during MRI; for patients
who can not safely tolerate suspension, use alternative drug delivery method
during MRI. Patients receiving intrathecal baclofen therapy are at higher risk for
adverse events, as baclofen withdrawal can lead to a life threatening condition if
not treated promptly and effectively. Confirm pump status before and after MRI.
Reference product labeling for information on sources of EMI, effects on patient
and system, and steps to reduce risks from EMI.
Precautions: Monitor patients after device or catheter replacement for signs of
underdose/overdose. Infuse preservative-free (intraspinal) saline or, for vascular
applications, infuse heparinized solutions therapy at minimum flow rate if therapy
is discontinued for an extended period of time to avoid system damage. EMI may
interfere with programmer telemetry during pump programming sessions. EMI
from the SynchroMed programmer may interfere with other active implanted
devices (e.g., pacemaker, defibrillator, neurostimulator).
Adverse Events: Include, but are not limited to, spinal/vascular procedure risks;
infection; bleeding; tissue damage, damage to the system or loss of, or change in,
therapy that may result in additional surgical procedures, a return of underlying
symptoms, and/or a clinically significant or fatal drug underdose or overdose,
due to end of device service life, failure of the catheter, pump or other system
component, pump inversion, technical/programming errors, injection into the
pocket or subcutaneous tissue or improper use, including use of non-indicated
formulations and/or not using drugs or system in accordance with labeling;
pocket seroma, hematoma, erosion, infection; post-lumbar puncture (spinal
headache); CSF leak and rare central nervous system pressure-related problems;
hygroma; radiculitis; arachnoiditis; spinal cord bleeding/damage; meningitis;
neurological impairment (including paralysis) due to inflammatory mass; potential
serious adverse effects from catheter fragments in intrathecal space, including
potential to compromise antibiotic effectiveness for CSF infection; anesthesia
complications; body rejection phenomena; local and systemic drug toxicity and
related side effects; potential serious adverse effects from catheter placement in
intravascular applications.
Lioresal® is a registered trademark of Medtronic, Inc.
USA Rx Only Rev 0815
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CANCER PAIN

KYPHON® BALLOON KYPHOPLASTY
VERTEBRAL COMPRESSION FRACTURES
DUE TO CANCER

INDICATIONS
Pathological fractures of the vertebral body due to osteoporosis, cancer or benign lesions.

PAIN SOLUTION
§§ Balloon Kyphoplasty (BKP) is a minimally invasive procedure that can stabilize painful vertebral compression
fractures (VCFs) and reduce back pain, as well as restore vertebral body height.
§§ During the short procedure (typically around an hour), orthopedic balloons are used to gently elevate the
fractured vertebra in an attempt to return it to the correct position. The cavity is then filled with bone cement,
creating an internal cast to support the surrounding bone.
§§ BKP can be performed under general or local anesthesia, either in a hospital or physician office setting.

LESS PAIN, BETTER QUALITY OF LIFE
Take a look at the evidence. The Cancer Patient Fracture Evaluation (CAFE) randomized controlled trial
showed that using BKP to treat VCFs in cancer patients provided significant back pain relief, reduced pain
medication use, and improved quality of life, compared to non-surgical management (NSM) at 1 month.
BACK PAIN RELIEF AT 7 DAYS1

IMPROVED QUALITY OF LIFE AT 1 MONTH1
Physical Component Summary

NRS Pain Score

10

BKP
NSM

8

10
8

6

6

p=0.97

4

4

2
2

p<0.0001

p<0.0001

0
7 Days
BKP patients experienced
>50% pain reduction
on average

30 Days
NSM patients did not
significantly change
on average

Mental Component Summary

9.4 point
change
p<0.0001
1.0 point
change
p=0.26

0
-2

BKP
NSM
The BKP treatment effect over NSM
is statistically significant.
(8.4 point difference; p<0.0001)

9.2 point
change
p<0.0001

-1.9 point
change
p=0.30
BKP
NSM
The BKP treatment effect over NSM
is statistically significant.
(11.1 point difference; p<0.0001)

SUPPORT EARLY DIAGNOSIS AND HELP PATIENTS
GET INTERVENTIONAL TREATMENT
§§ Find a specialist:
– vcfmanagement.com
§§ Access clinician information:
– vcfmanagement.com
§§ View information for patients and caregivers:
– stopspinalfracturepain.com
– youtube.com/medtronicchronicpain

LEVEL 1 CLINICAL EVIDENCE
§§ Balloon Kyphoplasty Versus Non-surgical Fracture Management for
Treatment of Painful Vertebral Body Compression Fractures in Patients
With Cancer: A Multicentre, Randomised Controlled Trial. Berenson J,
Pflugmacher R, Jarzem P, et al; for the Cancer Patient Fracture Evaluation
(CAFE) Investigators. Lancet Oncol. 2011;12(3):225-235.

LEVEL

1

EVIDENCE

KYPHON® BALLOON KYPHOPLASTY IMPORTANT SAFETY INFORMATION
The complication rate with Kyphon® Balloon Kyphoplasty has been demonstrated to be low. There are risks associated with
the procedure (e.g., cement extravasation), including serious complications, and though rare, some of which may be fatal. For
complete information regarding indications for use, contraindications, warnings, precautions, adverse events, and methods of
use, please reference the devices’ Instructions for Use included with the product.

Medtronic Inc.
710 Medtronic Pkwy.
Minneapolis, MN 55432
USA
Tel. 1-763-505-5000

professional.medtronic.com

Consult instructions for use at this
website: www.medtronic.com/manuals.
Note: Manuals can be viewed using a
current version of any major internet
browser. For best results, use Adobe
Acrobat® Reader with the browser.

UC201403517a EN PMD016975-1.0 © 2015 Medtronic. Printed in USA.
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CANCER PAIN

TARGETED DRUG DELIVERY
FOR CANCER PAIN

<1%

of cancer pain patients receive any
form of interventional pain therapy*

INDICATIONS

United States: Chronic intraspinal (epidural and intrathecal) infusion of preservative-free morphine sulfate sterile solution in the treatment of
chronic intractable pain, and chronic intrathecal infusion of preservative-free ziconotide sterile solution for the management of severe chronic
pain. Outside of United States: Chronic infusion of drugs or fluids tested as compatible and listed in the product labeling.
Cancers like metastatic, colon or GI, and pancreatic can cause severe pain that may be treated
with targeted drug delivery (TDD).

myPTM® Personal Therapy Manager†
(optional device) allows patient to
self-deliver clinician prescribed
boluses at set lock-out intervals

professional.medtronic.com/pain-indications
NCCN Clinical Practice Guidelines In Oncology (NCCN Guidelines®) for Adult Cancer Pain1
The intrathecal route of opioid administration should be considered in patients with:
§§ Intolerable sedation,
§§ Confusion,
§§ And/or inadequate pain management with systemic opioid administration

PAIN SOLUTION

§§ TDD uses an alternate route of delivery for delivering pain medications.
§§ The implantable infusion system delivers medication to directly affect pain pathways by targeting
the cerebrospinal fluid around the spinal cord.
§§ In contrast, oral and transdermal medications must be absorbed systemically and cross the blood-brain barrier to reach pain signals.

LESS PAIN, BETTER DAYS
Randomized, controlled, prospective clinical trials have validated that using TDD can provide more pain and toxicity reduction, and fewer side
effects compared to conventional medical management (CMM).2,3 Take a look at a few examples:
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reduction at 4 days
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50%

% Reduction in mean toxicity score

51%
% Reduction in mean VAS pain score

% Reduction in mean VAS pain score

50%

SURVIVAL AT 180 DAYS

1
2
Pain reduction
morphine
(p=0.055)
Signiﬁcantwith
toxicity
reduction
(p=0.004)
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Risks may include infection, spinal fluid leak, paralysis, pump inversion, skin erosion, drug side effects
(including under- or overdose), loss of therapy effect, and therapy that does not meet patient
expectations. Please refer to the SynchroMed® II Drug Infusion System Brief Summary on the back
of this insert for additional risk and safety information.

Cost ben

$120K
100
37%

40
30
30
20
20

reduction at 4 weeks

*Medtronic data on file, July 2015.
†
Approved for intrathecal opioid administration only. myPTM is contraindicated
for opioid-naive patients and for administration of intrathecal ziconotide.

70%

54%

5040

13% improvement
in pain
reduction at 4 weeks
33%
improvement
in toxicity

TARGETED DRUG DELIVERY RISKS

2
(p=0.06)
Signiﬁcant
side eﬀect
reduction (p<0.05)1

Total Cost

REDUCED TOXICITY

Signiﬁcant pain reduction with ziconotide (p<0.001)3

% Survival

PAIN REDUCTION

31%
8%

80
60
40
20

4%
TDD TDD CMM CMM
(n = 73)
(n = 73) (n = 75)
(n = 75)
2
Fatigue
Depressed level of consciousness
Therapy
assignment
While all opioid side eﬀects were reduced at 4 weeks,
signiﬁcant reductions were achieved for above two measures
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SUPPORT EARLY DIAGNOSIS AND HELP PATIENTS
GET INTERVENTIONAL TREATMENT
§§ Find a specialist: back.com
§§ Access clinician information:
–– professional.medtronic.com/tdd
–– youtube.com/medtronicneuro
§§ View information for patients and caregivers:
–– medtronic.com/patients/cancer/index.htm
–– youtube.com/medtronicchronicpain
§§ View our Product Performance Report: professional.medtronic.com/performance

LEVEL 1 CLINICAL EVIDENCE
§§ Randomized Clinical Trial of an Implantable Drug Delivery System Compared With
Comprehensive Medical Management for Refractory Cancer Pain: Impact on Pain,
Drug-Related Toxicity, and Survival. Smith TJ, Staats PS, Deer T, et al. J Clin Oncol.
2002;20(19):4040-4049.

LEVEL

1

EVIDENCE

§§ Intrathecal Ziconotide in the Treatment of Refractory Pain in Patients With
Cancer or AIDS: A Randomized Controlled Trial. Staats PS, Yearwood T, Charapata
SG, et al. JAMA. 2004;291(1):63-70.

SYNCHROMED® II DRUG INFUSION SYSTEM BRIEF STATEMENT:
Product technical manuals and the appropriate drug labeling must be reviewed prior to use
for detailed disclosure.
Indications: US: Chronic intraspinal (epidural and intrathecal) infusion of preservativefree morphine sulfate sterile solution in the treatment of chronic intractable pain, chronic
intrathecal infusion of preservative-free ziconotide sterile solution for the management
of severe chronic pain, and chronic intrathecal infusion of Lioresal® Intrathecal (baclofen
injection) for the management of severe spasticity; chronic intravascular infusion of
floxuridine (FUDR) or methotrexate for the treatment of primary or metastatic cancer.
Outside of US: Chronic infusion of drugs or fluids tested as compatible and listed in
the product labeling. Contraindications: Infection; implant depth greater than 2.5
cm below skin; insufficient body size; spinal anomalies; drugs with preservatives, drug
contraindications, drug formulations with pH ≤3, use of catheter access port (CAP) kit for
refills or of refill kit for catheter access, blood sampling through CAP in vascular applications,
use of Personal Therapy Manager to administer opioid to opioid-naïve patients or to
administer ziconotide. Warnings: Non-indicated formulations may contain neurotoxic
preservatives, antimicrobials, or antioxidants, or may be incompatible with and damage
the system. Failure to comply with all product instructions, including use of drugs or
fluids not indicated for use with system, or of questionable sterility or quality, or use of
non-Medtronic components or inappropriate kits, can result in improper use, technical
errors, increased risks to patient, tissue damage, damage to the system requiring
revision or replacement, and/or change in therapy, and may result in additional surgical
procedures, a return of underlying symptoms, and/or a clinically significant or fatal drug
under- or overdose. Refer to appropriate drug labeling for indications, contraindications,
warnings, precautions, dosage and administration, screening procedures and underdose
and overdose symptoms and methods of management. Physicians must be familiar with
the drug stability information in the product technical manuals 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. 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 therapy carefully for
any new neurological signs or symptoms, change in underlying symptoms, or need for rapid
dose escalation. Inform patients of the signs and symptoms of drug under- or overdose,
appropriate drug warnings and precautions regarding drug interactions, potential side
effects, and signs and symptoms that require medical attention, including prodromal signs
and symptoms of inflammatory mass. If it is suspected or known that all or part of the drug
was injected into the pocket during the refill procedure, monitor the patient closely for signs
and symptoms of overdose in an appropriate facility for a sufficient amount of time or until
the symptoms have resolved. Failure to recognize signs and symptoms and seek appropriate
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medical intervention can result in serious injury or death. Instruct patients to notify their
healthcare professionals of the implanted pump before medical tests/procedures, to
return for refills at prescribed times, to carry their Medtronic device identification card,
to avoid manipulating the pump through the skin, to consult with their clinician if the
pump alarms and before traveling or engaging in activities that can stress the infusion
system or involve pressure or temperature changes. Strong sources of electromagnetic
interference (EMI), such as short wave (RF) diathermy and MRI, can negatively interact
with the pump and cause heating of the implanted pump, system damage, or changes in
pump operation or flow rate, that can result in patient injury from tissue heating, additional
surgical procedures, a return of underlying symptoms, and/or a clinically significant or fatal
drug underdose or overdose. Avoid using shortwave (RF) diathermy within 30 cm of the
pump or catheter. Effects of other types of diathermy (microwave, ultrasonic, etc.) on the
pump are unknown. Drug infusion is suspended during MRI; for patients who can not safely
tolerate suspension, use alternative drug delivery method during MRI. Patients receiving
intrathecal baclofen therapy are at higher risk for adverse events, as baclofen withdrawal
can lead to a life threatening condition if not treated promptly and effectively. Confirm
pump status before and after MRI. Reference product labeling for information on sources
of EMI, effects on patient and system, and steps to reduce risks from EMI. Precautions:
Monitor patients after device or catheter replacement for signs of underdose/overdose.
Infuse preservative-free (intraspinal) saline or, for vascular applications, infuse heparinized
solutions therapy at minimum flow rate if therapy is discontinued for an extended period of
time to avoid system damage. EMI may interfere with programmer telemetry during pump
programming sessions. EMI from the SynchroMed programmer may interfere with other
active implanted devices (e.g., pacemaker, defibrillator, neurostimulator). Adverse Events:
Include, but are not limited to, spinal/vascular procedure risks; infection; bleeding; tissue
damage, damage to the system or loss of, or change in, therapy that may result in additional
surgical procedures, a return of underlying symptoms, and/or a clinically significant or fatal
drug underdose or overdose, due to end of device service life, failure of the catheter, pump
or other system component, pump inversion, technical/programming errors, injection
into the pocket or subcutaneous tissue or improper use, including use of non-indicated
formulations and/or not using drugs or system in accordance with labeling; pocket seroma,
hematoma, erosion, infection; post-lumbar puncture (spinal headache); CSF leak and rare
central nervous system pressure-related problems; hygroma; radiculitis; arachnoiditis;
spinal cord bleeding/damage; meningitis; neurological impairment (including paralysis)
due to inflammatory mass; potential serious adverse effects from catheter fragments
in intrathecal space, including potential to compromise antibiotic effectiveness for CSF
infection; anesthesia complications; body rejection phenomena; local and systemic drug
toxicity and related side effects; potential serious adverse effects from catheter placement
in intravascular applications. Lioresal® is a registered trademark of Medtronic, Inc.
USA Rx Only Rev 0815
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POST ACUTE CARE

TARGETED DRUG DELIVERY
FOR SEVERE SPASTICITY

Severe spasticity is challenging.
Especially when it’s PAINFUL.
What’s your treatment plan?

INDICATIONS

United States: Chronic intrathecal infusion of Lioresal® Intrathecal (baclofen injection) for the management of
severe spasticity. Outside of United States: Chronic infusion of drugs or fluids tested as compatible and listed in
the product labeling.

CONTRAINDICATIONS

Targeted Drug Delivery using Lioresal® Intrathecal (baclofen injection) is contraindicated in the presence of infection
or spinal anomalies, when the pump cannot be implanted 2.5 cm or less from the surface of the skin, in patients
whose body size is not sufficient to accept the pump bulk and weight, and patients with hypersensitivity to baclofen.

A SOLUTION FOR PAIN RELATED TO SEVERE SPASTICITY
§§ Targeted Drug Delivery using Lioresal® Intrathecal (baclofen injection) is an implantable treatment for individuals
with severe spasticity due to brain injury, multiple sclerosis, stroke, cerebral palsy, or spinal cord injury. For patients
with spasticity of spinal origin, this therapy should be reserved for patients unresponsive to oral baclofen therapy,
or those who experience intolerable CNS side effects at effective doses. Patients who experience severe spasticity
of cerebral origin must be at least 1 year post trauma in cases of traumatic brain injury.
§§ The therapy uses an alternate route of delivering medication. Since an implantable infusion system delivers
medication to the cerebrospinal fluid, effective concentrations of the drug can be achieved at a fraction of a
typical oral dose. In contrast, oral medications must be absorbed systemically and cross the blood-brain barrier
to reach their targeted location.
§§ A screening test is available for patients with severe spasticity to try the therapy first—without implantation—
to assess for potential improvements in comfort, function, etc. A positive screening test is required before a
patient can be considered a candidate for long-term therapy.

Spasticity can be severe, interfering with activities of daily living.

For more information, please refer to the Lioresal Intrathecal (baclofen
injection) package insert and SynchroMed® II brief summary at the back of
this brochure.

TARGETED DRUG DELIVERY FOR SEVERE SPASTICITY EFFECTIVENESS EVIDENCE
§§ Reduced spasticity1-4 and spasms3,4
§§ Increased independence to better perform activities of daily living—feeding, dressing, sitting more comfortably,
or transferring more easily3
§§ Positive results on both Ashworth and Functional Improvement Measures (FIM) in one study:
– improved Ashworth and spasms scale scores of at least 2 points—maintained through 37-month follow-up4
– significant increases in functional assessment scores, particularly for bathing, dressing lower body, transfers
and, in some cases, locomotion4
Important Safety Information for ITB Therapy: Intrathecal Baclofen Withdrawal: Abrupt discontinuation of intrathecal
baclofen, regardless of the cause, has resulted in sequelae that include high fever, altered mental status, exaggerated
rebound spasticity, and muscle rigidity, that in rare cases has advanced to rhabdomyolysis, multiple organ-system
failure, and death.
Prevention of abrupt discontinuation of intrathecal baclofen requires careful attention to programming and
monitoring of the infusion system, refill scheduling and procedures, and pump alarms. Patients and caregivers should
be advised of the importance of keeping scheduled refill visits and should be educated on the early symptoms of
baclofen withdrawal. Special attention should be given to patients at risk (e.g., spinal cord injuries at T-6 or above,
communication difficulties, history of withdrawal symptoms from oral or intrathecal baclofen). Consult the technical
manual of the implantable infusion system for additional postimplant clinician and patient information.

A SCREENING TEST CAN HELP DETERMINE IF LONG-TERM INTRATHECAL BACLOFEN THERAPY IS
AN APPROPRIATE TREATMENT OPTION FOR PATIENTS WITH SEVERE SPASTICITY.

97% 94%
of patients with
spasticity of
spinal origin5

of patients with
spasticity of
cerebral origin6

Possible adverse events of the screening
test are drug related and include
hypotonia, somnolence, nausea, vomiting,
headaches, and dizziness. Ask your
patients to indicate if they experience any
of these potential events. A screening test
is contraindicated in the presence of active
infection and in patients who demonstrate
hypersensitivity to oral baclofen.

demonstrated a positive response to
the screening test in one clinical study.

RISKS WITH TARGETED BACLOFEN DRUG DELIVERY FOR SEVERE SPASTICITY

Possible adverse events include hypotonia, somnolence, nausea, vomiting, headaches, convulsion,
dizziness, paresthesia. Overdose and withdrawal, although rare, have been identified and, in extreme
cases may be life threatening. Possible device complications include catheter or pump moving within
the body or eroding through the skin, catheter leak, tear, kink, or dislodgement, resulting in underdose
or no baclofen infusion, and pump failure, which may cause intrathecal baclofen overdose or underdose.
Refer to the Lioresal Intrathecal (baclofen injection) Package Insert and the SynchroMed II Drug Infusion
System Brief Summary on the back of this insert.

SUPPORT EARLY DIAGNOSIS AND HELP PATIENTS
GET INTERVENTIONAL TREATMENT
§§ Find a specialist: baclofenpump.com/doctor
§§ Access clinician information:
– professional.medtronic.com/itb
– youtube.com/medtronicneuro
§§ View information for patients and caregivers:
– baclofenpump.com
– youtube.com/MDTSevereSpasticity
§§ View our Product Performance Report: professional.medtronic.com/performance

LEVEL 1 CLINICAL EVIDENCE
§§ Intrathecal baclofen for spastic hypertonia from stroke. Meythaler JM,
Guin-Renfroe S, Brunner RC, Hadley MN. Stroke. 2001;32(9):2099-2109.
§§ Intrathecal baclofen for severe spinal spasticity. Penn RD, Savoy SM,
Corcos D, et al. N Engl J Med. 1989;320(23):1517-1521.

LEVEL

1

EVIDENCE

§§ Continuous infusion of intrathecal baclofen: long-term effects on
spasticity in spinal cord injury. Loubser PG, Narayan RK, Sandin KJ,
Donovan WH, Russell KD. Paraplegia. 1991;29(1):48-64.
§§ Intrathecal baclofen therapy for adults with spinal spasticity: therapeutic
efficacy and effect on hospital admissions. Nance P, Schryvers O, Schmidt
B, Dubo H, Loveridge B, Fewer D. Can J Neurol Sci. 1995;22(1):22-29.
§§ Intrathecally administered baclofen for treatment of children with spasticity of cerebral origin. Armstrong
RW, Steinbok P, Cochrane DD, Kube SD, Fife SE, Farrell K. J Neurosurg. 1997;87(3):409-414.
§§ Intrathecal baclofen for intractable cerebral spasticity: a prospective placebo-controlled, doubleblind study. Van Schaeybroeck P, Nuttin B, Lagae L, Schrijvers E, Borghgraef C, Feys P. Neurosurgery.
2000;46(3):603-609; discussion 609-612.
§§ Prospective study on the use of bolus intrathecal baclofen for spastic hypertonia due to acquired brain
injury. Meythaler JM, DeVivo MJ, Hadley M. Arch Phys Med Rehabil. 1996;77(5):461-466.
§§ Intrathecal baclofen for spasticity in cerebral palsy. Albright AL, Cervi A, Singletary J. JAMA.
1991;265(11):1418-1422.
For more information, please refer to the Lioresal Intrathecal (baclofen injection) package insert and
SynchroMed® II brief summary at the back of this brochure.
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professionals of the implanted pump before medical tests/procedures, to return
for refills at prescribed times, to carry their Medtronic device identification card,
to avoid manipulating the pump through the skin, to consult with their clinician
if the pump alarms and before traveling or engaging in activities that can stress
the infusion system or involve pressure or temperature changes. Strong sources
of electromagnetic interference (EMI), such as short wave (RF) diathermy and
MRI, can negatively interact with the pump and cause heating of the implanted
pump, system damage, or changes in pump operation or flow rate, that can result
in patient injury from tissue heating, additional surgical procedures, a return
of underlying symptoms, and/or a clinically significant or fatal drug underdose
or overdose. Avoid using shortwave (RF) diathermy within 30 cm of the pump
or catheter. Effects of other types of diathermy (microwave, ultrasonic, etc.)
on the pump are unknown. Drug infusion is suspended during MRI; for patients
who can not safely tolerate suspension, use alternative drug delivery method
during MRI. Patients receiving intrathecal baclofen therapy are at higher risk for
adverse events, as baclofen withdrawal can lead to a life threatening condition if
not treated promptly and effectively. Confirm pump status before and after MRI.
Reference product labeling for information on sources of EMI, effects on patient
and system, and steps to reduce risks from EMI.
Precautions: Monitor patients after device or catheter replacement for signs of
underdose/overdose. Infuse preservative-free (intraspinal) saline or, for vascular
applications, infuse heparinized solutions therapy at minimum flow rate if therapy
is discontinued for an extended period of time to avoid system damage. EMI may
interfere with programmer telemetry during pump programming sessions. EMI
from the SynchroMed programmer may interfere with other active implanted
devices (e.g., pacemaker, defibrillator, neurostimulator).
Adverse Events: Include, but are not limited to, spinal/vascular procedure risks;
infection; bleeding; tissue damage, damage to the system or loss of, or change in,
therapy that may result in additional surgical procedures, a return of underlying
symptoms, and/or a clinically significant or fatal drug underdose or overdose,
due to end of device service life, failure of the catheter, pump or other system
component, pump inversion, technical/programming errors, injection into the
pocket or subcutaneous tissue or improper use, including use of non-indicated
formulations and/or not using drugs or system in accordance with labeling;
pocket seroma, hematoma, erosion, infection; post-lumbar puncture (spinal
headache); CSF leak and rare central nervous system pressure-related problems;
hygroma; radiculitis; arachnoiditis; spinal cord bleeding/damage; meningitis;
neurological impairment (including paralysis) due to inflammatory mass; potential
serious adverse effects from catheter fragments in intrathecal space, including
potential to compromise antibiotic effectiveness for CSF infection; anesthesia
complications; body rejection phenomena; local and systemic drug toxicity and
related side effects; potential serious adverse effects from catheter placement in
intravascular applications.
Lioresal® is a registered trademark of Medtronic, Inc.
USA Rx Only Rev 0815

Lioresal® Intrathecal (baclofen injection)
Package Insert
If missing, please visit
medtronic.com/itbsafety.
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SYNCHROMED® II DRUG INFUSION SYSTEM BRIEF STATEMENT:
Product technical manuals and the appropriate drug labeling must be reviewed
prior to use for detailed disclosure.
Indications: US: Chronic intraspinal (epidural and intrathecal) infusion of
preservative-free morphine sulfate sterile solution in the treatment of chronic
intractable pain, chronic intrathecal infusion of preservative-free ziconotide
sterile solution for the management of severe chronic pain, and chronic intrathecal
infusion of Lioresal® Intrathecal (baclofen injection) for the management of severe
spasticity; chronic intravascular infusion of floxuridine (FUDR) or methotrexate for
the treatment of primary or metastatic cancer. Outside of US: Chronic infusion of
drugs or fluids tested as compatible and listed in the product labeling.
Contraindications: Infection; implant depth greater than 2.5 cm below
skin; insufficient body size; spinal anomalies; drugs with preservatives, drug
contraindications, drug formulations with pH ≤3, use of catheter access port
(CAP) kit for refills or of refill kit for catheter access, blood sampling through CAP
in vascular applications, use of Personal Therapy Manager to administer opioid to
opioid-naïve patients or to administer ziconotide.
Warnings: Non-indicated formulations may contain neurotoxic preservatives,
antimicrobials, or antioxidants, or may be incompatible with and damage the
system. Failure to comply with all product instructions, including use of drugs
or fluids not indicated for use with system, or of questionable sterility or
quality, or use of non-Medtronic components or inappropriate kits, can result
in improper use, technical errors, increased risks to patient, tissue damage,
damage to the system requiring revision or replacement, and/or change in
therapy, and may result in additional surgical procedures, a return of underlying
symptoms, and/or a clinically significant or fatal drug under- or overdose.
Refer to appropriate drug labeling for indications, contraindications, warnings,
precautions, dosage and administration, screening procedures and underdose
and overdose symptoms and methods of management. Physicians must be
familiar with the drug stability information in the product technical manuals 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. 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 therapy carefully for any new
neurological signs or symptoms, change in underlying symptoms, or need for
rapid dose escalation.
Inform patients of the signs and symptoms of drug under- or overdose,
appropriate drug warnings and precautions regarding drug interactions, potential
side effects, and signs and symptoms that require medical attention, including
prodromal signs and symptoms of inflammatory mass. If it is suspected or known
that all or part of the drug was injected into the pocket during the refill procedure,
monitor the patient closely for signs and symptoms of overdose in an appropriate
facility for a sufficient amount of time or until the symptoms have resolved. Failure
to recognize signs and symptoms and seek appropriate medical intervention
can result in serious injury or death. Instruct patients to notify their healthcare

