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Learning Objectives:

• History of spinal anesthesia

• Introducing IDDS for cancer pain

• IDDS patient selection

• IDDS medications and evidence
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• Patient experience

• Coding and reimbursement



Cancer Pain Overview:

• Acute or Chronic

• Neuropathic or Nociceptive or Mixed

• Somatic and Visceral 

• Constant, intermittent, breakthrough

• Cancer associated pain

• 20% to 50% of patients with cancer

• 80% of patients with advanced-stage cancer have moderate to severe pain

1. www.cancer.gov
2. Fischer DJ, Villines D, Kim YO, et al. Support Care Cancer 18 (7): 801-10, 2010
3. Bruera E, Kim HN: Cancer pain. JAMA 290 (18): 2476-9, 2003

http://www.cancer.gov/


Pancreatic cancer2
• Incurable, but treatable disease

affecting 50,000 Americans per year
• Median survival with good

treatment: 8 months

Bone metastases
• Bone is invaded in 60-80% of  patients with 

metastatic  disease3, most frequently from  
breast, prostate, and lung4

• Median survival: 7 months5

1. Brevik H, Cherny N, et al. Ann Oncol. 2009:20(8): 1420-1433.
2. https://pancreatica.org/pancreatic-cancer/pancreatic-cancer/. Accessed January 2019
3. Schulman et al. American Cancer Society, 2007
4. Kurup AN, Callstrom MR. J Vasc Interv Radiol. 2010;21(8 Suppl):S242-50
5. Van der Linden YM, et al. Cancer 2005;103(2):320-8.
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Breakdown of Pain by Cancer Type 
Largest Need: Pancreatic and Bony Mets



History and Spinal Anesthesia and Analgesia:

• August 16, 1898, Dr. August Bier first to inject 15 mg cocaine into the 

intrathecal space for ankle surgery

• 1940, continuous spinal anesthesia

• 1973, opioid receptor identified in the spinal cord

• 1979, Wang et al. intrathecal morphine for refractory cancer pain

• 1981, implantable intrathecal pump

• 1991, battery-powered IDDS pump, externally programmable, refillable 

1. Bottros M, and Christo P. Journal of Pain Research, 2014
2. Wang JK, Nauss LA, Thomas JE. Anesthesiology. 1979
3. Onofrio BM, Yaksh TL, Arnold PG. Mayo Clin Proc. 1981
4. Wallace M, Yaksh TL. Reg Anesth Pain Med. 2000



1. Ruan X. Pain Physician. 2007;10:357-366.
2. Ellis DJ, Dissanayake S, McGuire D, et al. Neuromodulation. 2008;11:40-49.
3. Figure courtesy of Medtronic 

Benefits

§ TDD typically results in lower blood  
levels of drug compared to systemic  
dosing

§ TDD produces higher drug  
concentration levels at TARGET  
receptor sites in the spinal cord

§ A fraction of the oral dose is usually  
effective

§ TDD may result in fewer or more  
tolerable side effects than systemic  
dosing

Risks

§ More invasive than systemic  
medications

§ Potential for surgical complications

Refer to the package labeling for a complete list ofrisks

Targeted Drug Delivery versus Systemic Drug Delivery:



Targeted Intrathecal Drug Delivery

• Chronic pain refractory to conservative therapy
• Axial Neck or Low back pain

• Failed Back Surgery
• Abdominal/Pelvic pain

• Extremity pain/ CRPS
• Trunk pain
• Cancer pain 

• Alternative to oral opioids

• Physician programmed (patient compliance)

• FDA: morphine, baclofen, ziconotide

https://www.who.int/publications/i/item/9789241550390



Patient Selection:
IDDS for Cancer Pain

• Chronic refractory cancer pain or cancer associated pain

• Refractory to conventional medical management 

• Intolerance to systemic opioids

• Greater than 3-month life expectancy*, rev 2012

• Include cancer associated pain 

(radiation/chemotherapy)

Deer et al. Neuromodulation, 2016



Contraindications:

• Tumor encroachment of the thecal sac 
• Poor surgical candidate
• Emaciation 
• Aplastic anemia 
• Systemic or occult infection 
• Sensitivities or allergy to medications
• Allergy to system materials (ex. Nickel)

Krames, E. JPSM. 1997; 14(3S): S3-S13.



IDDS Risks and Complications:

• Surgical risks
• Medication side effects
• Catheter complications
• Granuloma
• Kink
• Leak
• Dislodgement

• Pump complications
• Motor stall
• Pump inversion

Nagel, SJ et al. Neuromodulation, 2017

Southwell, DG et al. Surgical Neurology International, 2017



IDDS Medications: 
FDA: Morphine, Ziconotide, Baclofen

Deer et al. Consensus Conference (PACC): Recommendations for Intrathecal Drug Infusion Systems Best Practices and 
Guideline, Neuromodulation, 2016



• Simple continuous
• Flex dosing
• On-demand (ex. PTM)
• Compounding

IDDS Management Strategies:

https://lioresal.com/lioresal-intrathecal/dosing/



Intrathecal Drug Delivery Pumps

§ Positive pressure 
Precision Dosing 
System

§ 20 cc or 40 cc
§ Pulsitile flow
§ MRI conditional
§ Positive pressure 

reservoir 
§ Must remove 

medications for MRI

§ Peristaltic pump w/ 
plastic tubing design 

§ 20 cc or 40 cc

§ Continuous flow

§ MRI conditional

§ Must confirm restart 
of rotor after MRI

https://flowonix.com
https://medtronic.com
https://interaoncology.com

https://flowonix.com/
https://medtronic.com/


S. Li and P. Staats, “Permanent Implant.” Atlas of Pain Management Procedures, 1st Ed., P. Staats and S. 
Diwan, Chapter 68, McGraw Hill, 2014



1.

2. 1. Smith TJ, Staats PS, Deer T, Stearns LJ, et al. J Clin Oncol. 2002;20(19):4040-4049.
2. Staats PS, Yearwood T, Charapata SG, et al. JAMA: 2004;291(1):63-70.
3. Figure courtesy of Medtronic
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Supporting Evidence for IDDS:
Prospective Multicenter Data



• Prospective, multicenter, registry1

• 2003-2017, 1403 cancer patients enrolled
• Of the 283 (with baseline), improvement NRS 1.4 at 12 months 
• EQ-5D, improved at 6 month, not at 12 months
• Infection 3.2%, catheter dislodgement 3.8%, pump motor stall 

1.8%, catheter kink or occlusion 1.5%, catheter break 1.2%
• 4.3% exited trial due to device explant or therapy discontinuation
• Cost savings vs CMM: $15,142@2 months, $63,498@12 months2

Pain, QoL, Safety, and Economics:
Intrathecal Drug Delivery Systems for Cancer Pain

1. Stearns, L. et al. Chronic Pain Medicine, 2020
2. Stearns, L. et al. JAMA Network Open, 2019



Healthcare Utilization:
Intrathecal Drug Delivery Systems for Cancer Pain

• N=73 crossmatched patients

• US insurance database

• 2006-2010

Stearns, L. et al. Neuromodulation, 2016





• Consultation
• Neuropsychologic evaluation*
• IT medication trial (catheter, single shot)
• Pump implantation
• Routine pump programming and medication refill 

IDDS for Cancer Pain
Patient experience to treatment 



Coding and Reimbursement:

Courtesy of Medtronic



• Time commitment

• Providing IPM skills to cancer patients

• Highly rewarding 

1. IDDS medication trial
2. IDDS pump implantation
3. Medication/pump management
4. Adoption of partners, APP
5. Home infusion services

Incorporating IDDS Therapy to Your Practice
Joining the fight in treating cancer… 
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Thank You

sli@treatingpain.com


