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significant increase
in image-guided

interventional pain
procedures

an increase in the 
number of 

complications
related to these

procedures has also
been observed, from 

minor to severe.

- physician expertise
- patient selection
and preparation, 

to ensure the safety
of interventional pain

procedures.

-regular 
education/training

- international 
certification

- interdisciplinary
teams

- balance potential
risks and benefits of 

each procedure
- carefully consider

the individual
patient’s medical

history and risk 
factors. 
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• Contact dermatitis, granuloma, foreign body reactions

Immunologic reactions

Seroma

Hematoma

Infection 3-5%

Neurological injury

Post dural puncture headache

Wound dehiscence

Visceral injury

Cameron T. Safety and efficacy of spinal cord stimulation for the treatment of chronic pain: a 20- year literature review. J Neurosurg 2004;100:254–267
Kumar K, Hunter G, Demeria D. Spinal cord stimulation in treatment of chronic benign pain: challenges in treatment planning and present status, a 22-year experience. Neurosurgery. 
2006 Mar;58(3):481-96; discussion 481-96. doi: 10.1227/01.NEU.0000192162.99567.96. PMID: 16528188.

Biological

Complications



Tolerance

Fibrosis

Neuroplasticity

Pain 
perception
changing
over time

Physiologic Complications



Lead / Catheter
migration 5-10% 

Lead / 
Catheter

fracture 5,9%, 
disconnection

, occlusion

IPG-related
problems:

• Twiddler syndrome
• Pocket pain
• Charging problems
• Battery failure
• Programming problems

Cameron T. Safety and efficacy of spinal cord stimulation for the treatment of chronic pain: a 20- year literature review. J Neurosurg 2004;100:254–267
Kumar K, Hunter G, Demeria D. Spinal cord stimulation in treatment of chronic benign pain: challenges in treatment planning and present status, a 22-year experience. Neurosurgery. 2006 Mar;58(3):481-96; discussion 481-96. doi: 
10.1227/01.NEU.0000192162.99567.96. PMID: 16528188.

Hardware-related Complications



Hardware-related 
complications – SCS



Hardware-related complications – SCS
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Risk reduction – NACC 

guidance

OPERATOR SKILLS SCS ONLY AFTER
FAILURE OF CMM; 
PRIOR TO REPEAT

SURGERY AND /
OR LONG-TERM 

OPIOID
PRESCRIPTION

TRIAL WITH
PROPER

INTERPRETATION
IS MANDATORY?

PSYCHOLOGICAL
EVALUATION

WITHIN A YEAR
BEFORE SCS

WITHHOLD OR
BRIDGE

ANTICOAGULATIO
N THERAPY

ACCREDITED
STERILE

ENVIRONMENT,
SUCH AS A 
HOSPITAL

SURGICAL SUITE

ATRAUMATIC
NEEDLE

PLACEMENT,
JUDICIOUS USE

OF FORCE WHEN
PLACING

PERCUTANEOUS
LEADS; GOOD
HAEMOSTASIS

IN CASE OF A
SUSPECTED

HAEMATOMA -
IMMEDIATE

NEUROLOGIC
EVALUATION /

URGENT CT SCAN



Preoperative 
planning

1

Select the
indication
correctly

2

Optimize
general health
and R/O
contraindication
s

3

Full explanation 
of the 
procedure/stage
s/outcomes/rest
rictions.

4

Radiological
information: 
-Recent MRI
scan

5

Level of entry
and final
position of the
lead

6

Select the right
technolog:
- type of lead

- No of contacts,
- Type of IPG

7

Decide and mark the
site for IPG placement
based on bony 
landmarks, body
shape, clothing 
preference, joint
mobility and cosmesis



Perioperative problems

ANAESTHESIA /
SEDATION RELATED

PATIENT RELATED /
BIOLOGICAL

- Inability to access 
epidural space or

reach the right target

- Inability to steer the
lead to the desired

target and side, ventral
migration

- Inability to obtain
desired concordant

paraesthesia

- Epidural vein
puncture

- Dural Puncture

- Haematoma

- Nerve/Spinal Cord
Injury

- Infection

TECHNOLOGY RELATED

- Lead distortion or fracture

- Malfunction of screener

- Connection failure



Recheck all implant and equipment

Proper patient position

Meticulous asepsis

Thorough anchoring to deep fascia and strain relief loop 

Use permanent lead for trial when possible to avoid repeating the same
process

Careful tunnelling 

Proper layered closure to minimize dead space

Sterile occlusive dressing 



Consensus 
Point 20:

A surgical or single-stage 
trial may be safely

considered because the
risk of SSI appears low.

Recommendation grade B
Level of certainty moderate
Level of evidence IC

Permanent Trial



Incision (transverse
vs. vertical) does not
affect postoperative 

outcomes

Langer’s lines may
not be the best guide

for incisions

Making incisions as
small as possible to

start & then
extending as needed

Incision



Anchoring

• Familiarity with the manufacturers’ directions for use. 
• Recommendation grade A; level of certainty high; level of evidence I. 

Consensus Point 13:

• SCS leads, either percutaneous or paddle, should be anchored to avoid migration.
• Recommendation grade A; level of certainty high; level of evidence I.

Consensus Point 14:

• Anchoring by using a nonabsorbable mechanism or suture.
• Recommendation grade A; level of certainty high; level of evidence I. 

Consensus Point 15:

• Consideration of mechanical anchors, absence of high-level evidence.
• Recommendation grade A; level of certainty high; level of evidence IC.

Consensus Point 16:



The trocar should
be inserted into

either pocket at the
level of the floor of
the pocket & not in 

the middle of the
subcutaneous

tissues. 

Placing a slight
bend in the shaft

will allow the
operator to easily

rotate the device & 
palpate the tip of 

the trocar to ensure
appropriate depth.

Enter at the base of
the pocket at an 
angle created to

provide for a 
smooth exit of the

leads out of the
midline incision.

A loop of the
electrode wires
should be left in 

the lead incision.



Proper 
handling of 

instruments

Understanding 
of tissue
planes

Skills of 
suturing & knot

tying

Appropriate
tissue

handling & 
wound

management

Consensus Point 12:
• Handle surgical tissue

gently, identify
appropriate tissues, limit
tissue trauma, maintain
hemostasis, avoid
excessive electrocautery, 
& eliminate wound dead
space.



Surgical Site Infection (SSI)
SSIs-An infection in the region of an implantable device within one postoperative year

80% is from body’s own flora

Incidence – 4 - 10% Pocket vs Lead – 9:1

Superficial SSIs: the skin and subcutaneous tissue occur within  30 days after operation

Deep SSIs: the deep soft tissue (muscle and fascia) and epidural  space-within 1 year

Organisms: Staphylococcus aureus and coagulase - negative  staphylococci (e.g., Staphylococcus epidermidis), with Escherichia  coli, and Pseudomonas 
aeruginosa being less common

Deer T.R., Provenzano D.A., Hanes M., Pope J.E. Mekhail N. 2017. The Neurostimulation Appropriateness Consensus Committee (NACC) Recommendations for Infection Prevention and Management. Neuromodulation 2017



Patient - related Factors:
Preexisting infection, patient
population with risk factors

Surgical Preparation and 
Preoperative Planning!

Surgical and Operating Room 
Management - Antibiotics /  Asepsis

/ Sterile dressing

Meticulous technique with 
reduced operative time

Contributors to spinal and multiple-
site infections:
• Duration and complexity of the lead 

implantation procedure
• Use of a percutaneous lead / extension 

during a trial period (>DAYS-WEEKS) Need
for a second-stage Implant operation

• Trial duration!!

Deer T.R. Et al. Prevention and Management of Intrathecal Drug Delivery and Spinal Cord Stimulation System Infections; Anaesthesiology 2004; 100:1582–94



Infection-management practices – Preoperative



Infection-management practices – Preoperative



Infection-management practices – Intraoperative



Infection-management practices – Postoperative



Mortality high: 10 – 23 %

4 Phases: 

• PHASE I

Presents as backache and local

tenderness

• PHASE II

Radicular pain, fever, neck stiffness &

rigidity occurring 48 - 72 hrs later

• PHASE III

Presents with motor, sensory or reflex

depression (3 – 4 days later)

• PHASE IV

Paralysis

Need emergency evacuation after 

diagnosis



Risk of epidural hematoma - 0.3%  and paralysis - 0.03%

Bleeding can occur from placement of needle, lead  or IPG 
placement; can also occur during removal

Hematoma: Mild discomfort to significant  pain, rarely may 
cause nerve compression

Hematoma can lead to wound dehiscence and potentially 
can act as a nidus for infection.

Cameron T. Safety and efficacy of spinal cord stimulation for the treatment of chronic pain: a 20-year literature review. J Neurosurg 2004;100:254–267.



The NACC recommends a minimum of five half – life 
interval between discontinuation of any of the new 

anticoagulants before intermediate - and high - risk pain
procedures such as SCS

NSAIDs, antiplatelet, anticoagulant drugs: 
balance risks (bleeding/significant sequelae) vs benefits 
(potential cardiovascular or neurological event) for each

individual patient!

Identify risk factors and address in the peri- implantation 
period

Deer T.R., Narouze S., Provenzano D.A., Pope J.E. 2017.The Neurostimulation Appropriateness Consensus Committee (NACC): Recommendations on Bleeding and Coagulation Management in Neurostimulation
Devices.N euromodulation 2017; 20: 51–62



Management:

Abandon Different level
approach Fluids Reassurance

and bed rest Blood patch

Prevention: Careful

0.2 % - 3 %
Not everybody gets headache (<1%)

• Severe debilitating headaches, but persistent leak with intracranial hypotension: tinnitus, cervicalgia, 
diplopia, photophobia, rarely subdural hematoma

Dural puncture with a 14 G needle

Thomas T. et al. The Incidence and Management of Postdural Puncture Headache in Patients
Undergoing Percutaneous Lead Placement for Spinal Cord Stimulation. 2016; Neuromodulation:
19: 738–743



Spinal Cord Injury – Hypoesthesia to 
irreversible neurologic deficits (paralysis and 
incontinence).

POTENTIAL CAUSES: Direct trauma, Ischemia, 
compression from bleeding or device volume, 
infection, dural puncture or  other Iatrogenic
mishaps.

Injury may occur due to:

• Needle / introducer device placement
• Lead placement / manipulation
• Lead removal

Deer T.R. et al. The Neurostimulation Appropriateness Consensus Committee (NACC) Safety Guidelines for the Reduction of Severe Neurological Injury. Neuromodulation 2017; 20: 15–30



PAIN AROUND THE IPG SITE - LEAD-ANCHOR SITE - LEAD-EXTENSION JUNCTION

Sam Eldabe, Eric Buchser, DEAA ,Rui V. Duarte. Complications of Spinal Cord Stimulation and Peripheral Nerve Stimulation Techniques: A Review of the Literature. Pain Medicine 2016; 17: 325–336



Common with varying prevalence: 0.4 - 25%

Study on cohort (n= 554): Severe pocket pain - 8%; Explant 0.9%

• Size
• Rechargeable batteries (superficial) / Gluteal region

Predisposing factors:

• Topical/Anti neuropathic drugs
• Surgical Revision – Change site

Management:
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PHYSICIAN TRAINING 
AND CREDENTIALING

PROPER PATIENT 
SELECTION 

PATIENT ASSESSMENT - -
OPTIMIZE 

COMORBIDITIES  -

INFORMED CONSENT PROCEDURAL PRECISION MEDICATION 
MANAGEMENT

VIGILANT POST-
PROCEDURE CARE

EMERGENCY 
PREPAREDNESS

FOLLOW THE GUIDELINES 
BASED ON THE BEST 

AVAILABLE EVIDENCE 
AND  EXPERT 
CONSENSUS
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