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Learning Objectives

1. Identify the most common complications from lumbar facet 
interventions

2. Analyze the risk factors and apply risk mitigation strategies.

3. Develop a shared decision approach

#AAPM2020 AAPM 36th Annual Meeting @NarouzeMD



Disclosures



Practice 
Guidelines

RAPM 
2020

• 17 questions were selected for guideline development by dozen societies
• 100% consensus achieved by committee members on all topics. 
• All societies except for one approved every recommendation, with one 

society dissenting on two questions (number of blocks and cutoff for a 
positive block before RFA), but approving the document.
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QUESTION 15: WHAT ARE THE MOST COMMON COMPLICATIONS
OF FACET INTERVENTIONS, AND HOW CAN THEY BE MINIMIZED? 

• Vascular penetration and injury
• Procedure-related pain and dysesthesias
• Injury to non-target neural structures in proximity to 

the RFA probe
• Consequences of denervating surrounding muscles
• Impact on implanted electrical devices including 

pacemakers, cardioverter defibrillators, DBS/SCS, 
spinal instrumentation. 
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Vascular Penetration and Injury

• The incidence of intravascular positioning of the needle tip 
during lumbar MBB varies from 3.7%-20%

• In a study of 1433 lumbar MBBs in 456 patients à6.1% 
vascular uptake.

• Approximately 1/3 were identified by aspiration                             
2/3 recognized on contrast fluoroscopy

• Vascular penetration à false-negative diagnostic block 

• Intravascular injection of LA is unlikely to cause harm 
ü low volume  

ü low probability of the presence of radicular vessels

Lee et al. Anesth Analg 2008
Manchikanti et al. Pain Physician 2012
Joo et al. Reg Anesth Pain Med 2016 @NarouzeMD



• Aspirating for blood prior to injection has high 
specificity (97%) but low sensitivity (41%)
• Spot radiographs have a 59% sensitivity compared 

to live contrast injection.
• Digital subtraction angiography is considered the 

reference standard for vascular uptake.
• In 344 diagnostic MBBs (Kennedy et al. Pain Med 2016)

Ø19% incidence of vascular uptake with digital 
subtraction

Ø11% with real-time contrast administration
Ø6.7% with aspiration.
• Lower incidence with a pencil-point than a cutting 

needle (Joo et al. RAPM2016)
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Vascular 
Penetration 
and Injury

Superficial bleeding or hematomas only in 0.1%-0.4% of 3,162 MBBs

Lumbar MBB and RFA are currently classified as “low risk” procedures 
in the guidelines on spinal procedures in patients on anticoagulant and 
antiplatelet medications by the ASRA and other societies. 

0% complication rate in 1836 patients who continued their 
anticoagulant therapy. 

Survey study conducted among 325 ASIPP members found that 
thromboembolic events were 3X >bleeding complications after 
interventional spine procedures.

The committee recommended that MBB and RFA be performed with 
imaging guidance in multiple planes, with special attention to lateral 
views to ensure that the needle is not advanced into the vicinity of 
the vascular structures in the neuroforamen

Narouze et al. RAPM 2018 
Manchikanti et al. Pain Physician 2012
Endres et al. Pain Med 2017
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Intravascular 
placement 

Recommendations

Check for intravascular placement of 
the needle tip by aspirating and 
visualizing the spread of contrast on 
fluoroscopy in real-time prior to 
performing MBB to reduce false-
negative results.

Grade C recommendation
low level of certainty
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Anticoagulatio
n and Lumbar 
MBB/RFA

Recommendations

Anticoagulants may be continued 
in the peri-procedure period for 
patients undergoing MBB or RFA, 
especially in patients at high risk 
of thromboembolic complications
Shared decision model

Grade B recommendation
moderate level of certainty 
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RFA-Related Pain 
and Numbness

Tenderness, pain and limitations of movement due to 
thermal lesion around the target nerves. 

Neuropathic pain in the skin overlying the lumbar paraspinal 
muscles possibly resulting from transection of the lateral 
branches of the lumbar dorsal rami

A retrospective review of 116 RFA procedures in 92 patients 
à 3.3% for localized back pain lasting >3 weeks.

Observational study of 34 patients, localized pain lasting up 
to 1 week after the procedure was in all patients. 6 patients 
reported back numbness for up to 3 weeks.  

Prospective study; 8.8% reported persistent back pain after 
the RFA that lasted  > 3 months.  
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The impact of 
local steroid 

administration 
on the 

incidence of 
neuritis 

1

RCT comparing the 
impact of 10 mg 
pentoxifylline, 
10mg 
methylprednisolone 
acetate (MPA) or 
saline following RFA 
in 45 patients

2

A significant decrease 
in post-procedure pain 
in patients who 
received pentoxifylline 
or MPA, but not in 
those receiving saline. 

3

In the saline group, 
26.7% of patients had 
severe local 
tenderness 1 week 
after the procedure 
which disappeared by 
1 month. 

4

No patients in the MPA 
or pentoxifylline 
groups reported 
severe tenderness 
after the procedure.

More recent retrospective study of 164 patients who underwent lumbar RFA found 
no difference in the incidence of post-procedure neuritis between individuals who 
received post-neurotomy steroids (6.4%) compared to those who did not (6.9%)

Dobrogowski et al. Pharmacol Rep 2005
Singh et al. Pain Physician 2019 
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RFA-Related 
Pain and 
Numbness

Recommendations

Injection of steroid through the cannula 
after ablation but prior to its removal 
may reduce pain and discomfort 
following RFA. 

Grade C recommendation
low level of certainty
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Injury to Spinal Cord or Nerve Roots

• Injury to the spinal cord (upper lumbar) or 
nerve roots after lumbar facet RFA is 
possible but rare. 

• Anterior misplacement of the electrode into 
the neuroforamen can result in the active tip 
of the RF electrode being situated near the 
nerve root. 

• Complications from 3,162 MBBs found 
irritation of the nerve roots occurred in 
0.1%, but no long-term neural deficits. 
Manchikanti et al. Pain Physician 2012

• Sensory and motor stimulation to reduce 
the probability of proximity of the RF 
cannula tip to the spinal nerve root have 
been advocated, but the evidence is 
inconclusive.
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Recommendations

The use of true antero-posterior, ipsilateral 
oblique (“Scotty-dog”) and true lateral views
Absence of sensorimotor responses in a 
radicular distribution in response to test 
stimulation prior to RFA may reduce the 
probability of injury to nerve root/spinal cord

Grade C recommendation
Moderate level of certainty
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RFA-Related Degeneration of Spinal Anatomy and Musculature

ØRFA of the medial branches innervating the lumbar facet joints results in 
denervation of  multifidus muscle (the most medial of the deep intrinsic 
spinal musclesà contributes to segmental lumbar spine stability)

ØDreyfuss and colleagues conducted a study on five patients who had 
undergone unilateral lumbar RFA. 
§ MRI of the lumbar spine was performed 17 to 26 months after denervation. 
§ Diffuse atrophy of the lumbar multifidus was noted in all patients.
§ None of the patients had recurrence of pain or evidence of spinal instability.148 

ØIn a larger case series of 27 patients, MRI was done prior to and following 
lumbar RFA to assess the bulk of the multifidus, and for evidence of disc and 
facet joint degeneration
§ No change in muscle mass or degeneration of the facet joints was observed, 

though a greater amount of disc degeneration was noted compared with 
unaffected levels (14.9% versus 4.6%). 

Wilke et al. Spine 1995
Smuck et al. Spine J 2015
Stegemöller et al. Spine J 2015 @NarouzeMD



• The L5 dorsal ramus RFA may result in segmental 
denervation of:
Ø Iliocostalis (component erector spinae muscle) à back extension.

Innervated by the lateral branch 
Ø Longissimus muscle (component of the erector spinae muscle) à

lateral  flexion, maintain an erect spine. 
Innervated by the intermediate branch. 

• Loss of paraspinal extensor muscle action has been reported 
following multilevel, unilateral cervical facet RFA .This patient 
required surgical stabilization of the cervical spine.271 

RFA-Related Degeneration of Spinal Anatomy and Musculature
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RFA-Related 
Degeneration 
of Spinal 
Anatomy and 
Musculature

Recommendations

PT regimens aimed at restoring the 
function of paraspinal muscles prior to 
and after RFA may improve outcomes 

Grade C recommendation
low level of certainty
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Impact of RFA on Existing 
Implanted Devices

• Safe use of monopolar RFA has been reported in a patient with deep 
brain stimulators with one of the implanted pulse generators located 
in the anterior abdominal wall. Osborne Pain Med 2009

• Safe and successful bipolar RFA to treat cervical and lumbar facet pain 
in two patients with automated implantable cardioverter defibrillators. 
Bautista et al. Pain Physician 2016.

• When the grounding pad is placed on the lower extremity, lumbar RFA 
may carry a lower risk of device interference than procedures 
performed in the neck. 

• The ASA recommends that the grounding electrode be placed at least 
15cm away from pacing leads for both permanent pacemakers/ICDs. 

Unipolar RF: placing the grounding pad close to the neurotomy site will 
reduce the size of the induced electromagnetic field 
Ø ↑risk of heating the IPG/electrodes
Ø ↓risk of tissue burns.
Bipolar RF: may be preferable to unipolar for risk minimization because 
of the smaller induced electromagnetic field. 

This Photo by Unknown Author is licensed under CC BY-SA
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Impact of RFA 
on Existing 
Implanted 
Devices

Recommendations

Physicians responsible for managing the implanted device (eg, neurology, 
cardiology, pain medicine) should be consulted 

Neurostimulators should be programed to an output of zero volts and 
turned off before RFA and risks of device damage discussed with the patient

Pacemakers and defibrillators:  the cardiology team and device 
manufacturer should be consulted prior to RFA, and their recommendations 
followed (eg, program pacemaker to asynchronous mode). 

Using no or judicious sedation will allow the physician to communicate 
effectively with the patient and to detect early any potential injury 

Grade C recommendation, low level of certainty.
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Tissue Burns

• Lumbar RFA in the back is extremely unlikely to result in skin burn
• Lesion extension into paraspinal muscles may manifest as 

increased procedure-related pain.  
• Placing a grounding pad too close to neurotomy site can increase 

the risk of skin burns, especially with aggressive lesioning 
techniques. 
• Strategies to reduce the potential for skin burns during RFA:

Ø Large electrical dispersive pad constructed with conductive metal and adhesive polymer gel
Ø Positioning the grounding pad on the LE with the longest side facing the RF electrode.
Ø Skin should be dry, clean shaven, and devoid of scars or tattoos

§ Grade B recommendation, moderate-to-high level of certainty.
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Impact of RFA on Spinal 
Instrumentation

Previous spine surgery is also associated with a higher false-
positive rate of MBB, and a lower RFA success.  
During placement of pedicle screws, many surgeons 
intentionally or unintentionally sever the medial branches. 
It is not uncommon for patients who have had spine surgery 
with instrumentation to undergo lumbar facet joint RF 
denervation at levels adjacent to the operated segments. 
An observational study of 44 lumbar facet RFAs in patients 
with posterior spinal instrumentation did not find any 
evidence of superficial or deep burns, denervation of the 
lateral branches or ventral rami, or coagulation of blood 
vessels.

Gazelka et al. Pain Med 2015
Lamer et al. Pain Med 2016



RFA in Spinal 
Instrumentation

Recommendations

Multiplanar fluoroscopic imaging-
guided RFA technique should be used 
to ensure that the RF cannula is not in 
contact with the pedicle screw to avoid 
thermal injury

Grade C recommendation
low level of certainty
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Infection

80 yr. old facet intervention
• 2 d after increasing back pain

• 10 d presented with:
• Constant back pain, radicular symptoms
• Urinary hesitancy
• Febrile and increased WBC

• Epidural abscess at L4-L5

• Staphylococcus epidermidis

Alcock. Pain. 2003.



IS IMAGE GUIDANCE NECESSARY FOR LUMBAR FACET BLOCKS /RFA?

• Accuracy and Safety
• One of the chief limitations for ultrasound guidance in lumbar 

spinal procedures is reduced visibility in obese patients. 
• The prevalence of obesity in the U.S. approaches 40%.

• Rauch et al. evaluated use of ultrasound in MBBs performed in 
20 patients with a BMI >30 kg/m2 à the success rate was only 
62%. 

• Most failed blocks occurred at L5, which innervates the most 
commonly clinically affected facet joint.

• A second drawback of ultrasound is the possibility of targeting 
the wrong segment without fluoroscopic confirmation.

Rauch et al.   Reg Anesth Pain Med 2009
Greher et al.  Reg Anesth Pain Med 2015
Gofeld et al.   Reg Anesth Pain Med 2014 @NarouzeMD
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QUESTION 14: 
SHOULD 
SENSORY 
AND/OR 
MOTOR 
STIMULATION 

BE PERFORMED 
BEFORE RFA?

Safety and efficacy 

One case report: L5 sensory radiculopathy following L3-L5 RFA 
whereby motor testing was not conducted above 1V. 

Comparative images before and after LA injection should be 
obtained to ensure the electrode position is identical. 

Some newer systems have a separate port that allows for the 
injection of LA without removing/replacing the electrode.

Recommendations

Motor stimulation à Grade B, low level of certainty

Sensory stimulation à Grade C, low level of certainty
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Thank YOU
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