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Device therapies are now 

considered earlier in the 

treatment continuum

Stamatos JM, et al. Live Your Life Pain Free, October 2005. Based on the interventional pain management experience of 
Dr. John Stamatos

Pain Treatment Ladder



• IDD therapy involves the delivery 
of pain medicine in the intrathecal 
space

• The pump is connected to a thin, 
flexible catheter; both are 
implanted under the skin

• Smaller doses of medication are 
needed for effective pain relief 
because drug is delivered directly 
to the pain receptors

Intrathecal Drug Delivery Therapy



Indications for Neurostimulation and 

Intrathecal Drug Delivery Therapy

Cole AJ. In Low Back Pain Handbook, 2nd ed. 2003; pg 362. Refer to full prescribing information for Medtronic 

Neurostimulation Systems and Synchromed® II and Isomed® Drug Infusion Systems



Scientific Basis of Spinal Opioids

Application of morphine into the substantia gelatinosa was demonstrated to induce a 

naloxone-reversible reduction in activity in dorsal horn neurons following noxious skin 

heating. Nature 1976;264:456    Duggan et al

Dose dependent, stereospecific, naloxone-reversible analgesia after intrathecal 

morphine in rats. Science 1976;192:1357  Yaksh & Reddy



SPINAL OPIOIDS

1973 Opioid receptors spinal cord

1976 Yaksh   intrathecal opioids 

intense analgesia

1979  Intrathecal  opioids man 

pain relief



EQUIPOTENT  DOSES  MORPHINE

ORAL / RECTAL 300mg

PARENTAL 100mg

EPIDURAL 10mg

INTRATHECAL 1mg









Patient Selection

& Workup



PatientPain Nurse

Pain Consultant Psychologist

Implant coordinator

Rehabilitation Specialty Consultant

Team Approach - MDT



• Patients who have neuropathic pain in a 

concordant anatomic distribution respond 

best to neurostimulation therapy

• Patients who have nociceptive pain in a 

concordant distribution respond best to 

Intrathecal Drug Delivery 

• Patients who do not respond well to NS may 

be candidates for IDD therapy

Patient Selection Considerations

Cole AJ. In Low Back Pain Handbook, 2nd ed. 2003; pg 362.



Patient Selection Checklist

Cole AJ. In Low Back Pain Handbook, 2nd ed. 2003; pg 362.

Failure of oral/transdermal opiate use or undesirable side effects

More conservative therapies have failed

An observable pathology exists that is concordant with the pain complaint

Further surgical intervention is not indicated

No serious untreated drug habituation exists

Psychological evaluation and clearance for implantation has been obtained

No contraindications to implantation exist



EVIDENCE

• In Chronic Non Malignant pain

– No RCTs

– >100 open studies
Anderson et al 1999, Hassenbusch et al 1996, Tutak et al 1996, Winkelmuller et al 1996

• Cancer pain

– Numerous case reports

– RCT multicentre, Smith et al

– Comparative efficacy of epidural, subarachnoid and 

intracerebroventricular opioids in pain due to cancer. 
The Cochrane Database of Systematic Reviews 2006, issue 1, art no. CD 005178

• Spasticity

– Multiple sclerosis, cerebral palsy, spinal cord injury



EVIDENCE
• Implantable drug delivery systems study group. 

International multicentre RCT of an implantable drug 

delivery system compared with comprehensive 

medical management for refractory cancer pain; 

impact on pain, drug related toxicity and survival.
Smith et al  J Clin Oncol. 2002; 20: 4040-9

Smith et al    Ann Oncol 2005: 16: 82-83

• Improved QOL 

• Significantly less drug toxicity

• Improved survival @ 6/12, 53% of ITDD were still alive vs 32% 

for conventional medical management



ITDD  - Indications in Cancer Pain

– Pathological fractures

– Movement  pain

– Visceral pain (secondary to gut distension)

– Cutaneous / mucocutaneous ulceration

– Neuropathic pain

– Tumour invasion of nerve plexuses

Poor responders to oral / parental opioids



Evidence

Cost effectiveness
– Cost modelling

– Cost utility analysis

ITDD is more cost effective than systemic Mx

For Cancer pain at 3 - 6 months

For CNMP 11 - 22 months

Spasticity - acceptabe cost/benefit ratio



Exteriorised (short term)

 Standard ‘epidural’+ tunnelling

Implanted  (long term)

 Subcutaneous injection port

 Patient activated reservoir

 Programmable variable flow systems

 Constant flow systems 

Delivery Systems









CADD-MS 3® External pump

Reservoir volume 3mls

Range from 0.002-1mls/hr



Features of implantable pumps

• Drug storage reservoir

• Percutaneous refill system

• Flow control system

• Power source

• Delivery catheter



Constant Flow Pumps



Programmable Pumps





Intrathecal Drug Delivery Systems
Complications

• Drug related
– Drug-specific side-effects

• Endocrine disturbance

• Hyperalgesia

• Procedure related
– Infection of system ± meningitis

– Spinal haematoma

– CSF leak

– Spinal cord trauma

• Catheter related
– Kinking, knotting, occlusions, breaks, migration, disconnection

– Intrathecal granuloma

• Pump related
– Pump failure

– Pump torsion

– Refill errors

– Reprogramming errors

Kamran S, Wright BD. Neuromodulation 2001

Naumann C, et al. Neuromodulation 1999



External Tunnelled IT Catheters
• N=200

• refractory cancer pain

• 1-575 days, median 33 days

• Normal functioning system in 93%

• PDPH in 15.5%

• Infections - minimal
– Epidural abscess, Meningitis, Catheter tracking, Systemic, local skin

• Haematoma 0.5%

• Catheter migration 5.5%

• External CSF leak

• Skin breakdown

• Pain on injection

• No granuloma

Nitescu et al J Clinical Pain 1995



Endocrine effects of long term IT Opioids

• Endocrine dysfunction
– Hypogonadotropic hypogonadism (M>60%,F100%)

– Central hypocorticism 15%

– GH deficiency 10%

• No relationship to dose of opioids & duration 
of administration

• IT > oral opioids

• Treatment
– Replacement therapies

– Withdrawal of opioids

Abs R et al. J Clin Endocrinol Metab 2000;85:2215-2222



Catheter related Complications  

Intrathecal granuloma

• Prevalence

– 3% in a surveillance series(80% asymptomatic)

• Duration of infusion

– 25 months (0.5-120 months)

• Presentation

– Loss of analgesia

– Frequent need for dose escalation

– New onset radicular pain 

– Paraesthesia

– Spinal cord neurlogical deficits

• Drugs implicated

– Morphine ±adjuvants

– ≥10mg/day (70%)

– ≥25mg/mL (85%)

– Hydromorphone

– Fentanyl, Sufentanil, tramadol

Yaksh TL et al. Pain Medicine 2002;3:300-312.

Deer TR. Pain Physician 2004;7:225-228.



• Pain relief for patients who have not received 

adequate relief with conventional therapies  

• Reduction in adverse effects from oral opioids such 

as nausea, vomiting, sedation, and constipation

• Decreased or elimination of oral analgesics

• Increased ability to perform activities of daily living

• Patient control within physician-set limits

• May be effective for patients who do not experience 

relief from neurostimulation therapy

SUMMARY

Benefits of IDD Therapy

Lamer TJ:  Mayo Clin Proc. May 1994;69(5):473-80; Paice JA, et al:  J Pain Symptom 

Manage.1996;11(2):71-80. 



SUMMARY

Clinical Evidence 

Neurostimulation

• Clinically significant leg 
pain relief

• Significant improvement

– Function

– Quality of life

• High satisfaction

• Long-term pain relief

• Most effective when 
considered early

• More effective than 
repeat surgery

Intrathecal Drug Delivery

• Back and leg pain relief

• Successful disability 

reduction

• Decreased use of pain 

medication

• Overall pain relief
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