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PROGRAMMING



• Keep dosages as low as possible!

• PACC guidelines recommendations for start dose:
• Morphine: 0.1–0.5 mg/day in opioid-naive patients 

• Opioid tolerant >1mg/day (avoid >20mg/day)

• Ziconotide: 0.5–1.2 mcg/day 
• May increase 0.5 mcg/day every week until effective analgesia/tolerability is reached
• Max dose 19.2 mcg/day 

• Requirement for dose adjustments at clinic

• Opioids: Tolerance may develop – Frequent adjustments and dose increase

• Ziconotide does not develop tolerance – Does not require as frequent dose 
adjustments. Dose may be reduced overtime
• Distribution within the CSF may be greater with bolus administration than with continuous 

infusion



1. Continuous infusion
• Rate/day

2. Flex dosing
• Scheduled bolus doses or different infusion rates through the day
• Baclofen
• Ziconotide night time bolus (effect up to 24 hours)

3. Patient controlled IT administration 
• Similar to PCA (Patient Controlled Analgesia)
• PTM: Personal Therapy Manager 
• Usually 10% of continuous dose
• Not common with Ziconotide
• Configure dose, frequency, max activations per day, time that another bolus is 

not allowed

MODES OF DOSING



REFILL 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/020075s032lbl.pdf

• Catheter access point
• Catheter port 
• Reservoir port



• Step 1: Interrogate pump (note remaining volume)

• Step 2: Clean skin at site of IT pump using aseptic technique

• Step 3:  Place template provided in kit over the IT pump to 

detect site of pump reservoir fill port, or, alternatively, use 

ultrasound or fluoroscopy
– Fill port located centrally within IT pump

• Step 4: Insert the access needle (tubing clamped) provided in the 

kit through the skin and self-sealing silicone septum located in 

the middle of the fill port

• Step 5: Unclamp the tubbing and aspirate any remaining drug 

from the reservoir. Then clamp
– Assess proper pump function by comparing the volume of remaining drug with 

the calculated volume that should remain based on the programmed flow rate
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/020075s032lbl.pdf



• Step 6: Confirm patient/concentration, attach 

filter to medication syringe, and connect to 

tubbing.  

• Step 7: Unclamp and slowly refill the pump. 
– Utilize fluoroscopy or ultrasound, if needed

• Step 8: Clamp when all the medication has been 

injected. 

• Step 9:Remove needle and reprogram the IT 

pump with the new volume and/or concentration 

of drug (write down new refill date)

https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/020075s032lbl.pdf



Look for tissue dissection above the pump Color mode: Blue Away, Red Towards
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COMPLICATIONS



• Closed claims analysis: 
• Surgical chronic pain procedure with highest closed claims

• Procedural, mechanical and pump management. 

1. Procedural
• #1 – Wound infection (2.5 - 12%)

• Can cause meningitis

• Mainly at the pocket side

• Seroma formation
• Pocket is larger than needed

• Headache (PDPH) leak around catheter

• Nerve injury
• Spinal cone assessment before placement



2. Mechanical
• Catheter related problems

• Most common complication.

• Migration, fracture, puncture, disconnection, kinking.

• Accidental disconnection
• CSF leak, headache, hygroma

• Pump related problems 
• Rare

• Magnetic field exposure during MRI 

• End of life battery 



3. Pump management
• Granuloma

• High dosages and concentration of Morphine (15mg/ml) and 
Hydromorphone. 

• Decrease analgesia, neurologic symptoms (mass effect on spinal cord)

• Programming mistakes
• Wrong dose, dilution, type of medication

• Overdose, withdrawal respiratory arrest

• Pump refill 
• Pocket refill, air entrapment in reservoir.
• Wrong patient/medication. 

• Abrupt discontinuation of medication
• Opioids, baclofen, clonidine. 



Gevirtz C. Complications Associated With Intrathecal Pumps. Topics in Pain Management. 2012;27(7):1–7. doi: 10.1097/01.TPM.0000411383.89834.91.



TROUBLESHOOTING 

Prevention is key! 



• Lack of efficacy:
• Dose issue

• Tolerance (opioids)
• Change in patient’s pain 
• Consider bolus or increase dose 

• Medication issue
• Consider using combinations vs switching meds 

• Rule out complications
• Clinical concern for granuloma? 

• Imaging, neuro deficit? Saline vs Ziconotide. 

• Catheter malfunction? 
• Imaging: X-ray initial, fluoroscopy 
• Aspirate fluid from the pump side port
• Dye study
• Surgical exploration
• Replace catheter

• Pump malfunction?

https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/020075s032lbl.pdf



• Adverse effects:
• Always use minimal effective dose
• Ziconotide: Flex dose
• Consider switching/combining medications

• Overdose:
• Refer to acute care center (hospital)
• Antidote (Opioids vs Baclofen)
• Interrogate pump: decrease dose, confirm dose, concentration, dosages are correct. 
• Rule out pocket injection of medication. 

• Infection: 
• Explant

• ICU admission? 
• Cultures, ID consult



PERIOPERATIVE MANAGEMENT 
• Obtain pertinent information:

• Last interrogation: Dose, medication, brand, pain management physician.

• Avoid changes in dosing:
• If possible, continue baseline infusion
• Avoid adjusting to control acute pain 
• May consider decrease dosing as patient will receive external opioids to avoid 

overdose. 

• Recognize withdrawal symptoms if present.
• Regional/neuraxial anesthesia is not contraindicated.

• Placement and location of catheter information before proceeding.

• Interrogation recommended after cardio-defibrillation, MRI. 
• Electrocautery should not interfere with functioning. Bipolar 

recommended.



Thank you!


