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• Device Vs Biologic

• Device related: 
• Lead migration 

• Lead breakage 

• Disconnection 

• Over/under stimulation

• Hardware malfunction 

• Battery failure 

• Failure to communicate with IPG

• Biologic:
• Infection 

• Bleeding (hematoma)

• Thrombotic events

• Seroma

• Nerve damage 

• CSF leakage 

• Pain over IPG

• Allergic reaction 



DEVICE RELATED
• More frequent than biologic 

• Lead migration: Most common 13% - 22%
• More with cylindrical leads than paddle leads

• Loss of therapeutic effect

• May require revision

• Lead fracture/disconnect: 5.9% - 9.1%

• Battery failure: 1.7%
• Depletion before expected date

• Unable to charge (loss contact, flipped)



DEVICE RELATED
• Adequate patient selection 

• Adequate device selection (knowledge of +/- different devices)

• Patient education

• Acquire skills and become proficient: 
• ACGME requirement 5 cases. However 56% of graduated fellows comfortable 

implanting
• Training via fellowship, societies, industry

• Preoperative planning
• IPG location. Consider depth (1.5 – 2.5 cm) and placing sutures to IPG. 
• Consider referral to paddle lead placement if needed

• Anchoring:
• Mechanical better?, use non-absorbable suture (Ethibond)



BIOLOGIC 
COMPLICATIONS 



• Incidence 2-10% 
• Types:

• Superficial
• Deep 
• Epidural Abscess

• Most common location: Pocket 
• Most common bacteria: Staph aureus

and Strep epidermidis
• Risk factors: 

• Patient: immunosuppression (HIV, steroids), 
diabetes, tobacco abuse, and obesity

• Provider: pocket too big, extensive tissue 
damage, prolonged surgical time, poor 
hemostasis, poor sterile technique, OR 
traffic, inadequate antibiotic dose/timing. 
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INFECTION



• Read and follow CDC, WHO, NICE and NACC guidelines for SSI
• Adequate antibiotic prophylaxis alone reduces 50% of wound infections. 

• Blood sugar 
• CDC: <200mg/dl perioperatively 
• American Diabetes Association: A1C target  <7%

• Consider delaying procedure if A1C >8%

• American College of Surgeons:
• Immediate postoperative period: 110-150 mg/dl 

• Smoking cessation at least 4 weeks before procedure, ideally 8 weeks.

• Smaller incisions with just the adequate exposure 

• Avoid excessive electrocautery (reduce tissue trauma)

• Maintain hemostasis (prevent hematoma)

INFECTION
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Epidural hematoma
• Anesth incidence 1 in 150,000

• Neuromod 0.01% – 0.3% (bigger needle, paddle lead?)

• Anticoagulants – Did not hold or not enough time 

• 37% of patients without antithrombotic therapy.

• Spinal stenosis: most common spinal disease related wit epidural hematoma 
(check your images before neuraxial Px)

• Extensive thin-walled valve-less venous plexus. 
• Fragility increases with age
• Plexus distention close to segments of central canal stenosis 

• Other risk factors: Thrombocytopenia, CKD, liver disease, INR>1.5, surgical 
scarring at the area of insertion.

• If not identified/treated promptly, can lead to severe neurological symptoms 
with paresis or paralysis. 0.03%



Epidural hematoma
• Early identification 

• Focal back pain 

• Lumbar radiculitis 

• Weakness

• Incontinence (bowel or bladder)

• Coordinate with Emergency medicine, Radiology, Neurosurgery. 

• MRI or CT scan 

• Ideally, surgical evacuation < 12 hours 



THROMBOTIC EVENTS
• Chronic pain is a hypercoagulable state

• Increase fibrinogen and factor VII

• Reduce fibrinolytic activity and prostacyclin 

• Increased platelet activity

• Holding anticoagulants 
• Trial and permanent

• Discontinuation of ASA -> Rebound effect on TXA2 production
• Increased risk of MI day 8th when used for secondary prophylaxis. 

• Warfarin initial protein C inhibition. 



THROMBOTIC EVENTS
• Always discuss with prescribing physician 

• Avoid stopping anticoagulation 
• DVT – 3 months

• MI – 3 months (if DES placement, 6-12 months)

• Stroke – 9 months

• Consider bridging: Mechanical heart valve, Hx of VTE while on 
anticoagulation and CHADSVASc score >6

• Consider a shorter trial (72 hours)



• Incidence 0.2 – 3%

• Risk factors: Spinal stenosis at entry, obesity and spinal deformities

• PDPH: 
• Positional headache, diplopia, tinnitus, neck pain, photophobia, 

• Females 11.1%  > Males 3.6%

• Young 11% > older than 50 years old 4.2%

DURAL PUNCTURE



• Review imaging before procedure 
• Avoid entering on level with stenosis

• Use fluoroscopy to advance needle

• Avoid turning needle beyond 90 degrees inside the epidural space

• Treat conservatively first 
• Fluid, supine position, caffeine 

• Prophylactic blood patch not recommended 

• Consider SPG block. 

• Blood patch could be attempted, discussion of risk/benefit should be held 
with patient

DURAL PUNCTURE



• Up to 2.35%

• Risk factors: previous surgery at the site of needle placement, spinal canal 
stenosis, and spinal deformity

• Direct injury:
• Needle puncture 

• Lead placement (percutaneous/paddle) 

• Delayed:
• Epidural hematoma

• Abscess 

• Can leave sequalae with sensorimotor deficits, paralysis, and/or neuropathic 
pain

NERVE INJURY



• Review advanced imaging (MRI) avoid stenosis level

• Use fluoroscopy to advance needle.

• Avoid deep sedation or general anesthesia (decreases feedback 
from patient)
• Consider neuromonitoring if they are needed. 

NERVE INJURY



Thank you!
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