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Radiofrequency ablation (RFA) of the spine is a tried and true method for 
improving low back pain in individuals with spondylosis and facet-mediated 
arthropathy. Precautions are taken when performing this procedure; however, 
unforeseen adverse effects may still occur. Although rare, neurologic 
complications may arise, appearing as abnormalities found on nerve conduction 
study and electromyography (NCS/EMG). These studies differentiate between 
nerve root, peripheral nerve, and skeletal muscle pathologies, thereby assisting 
in the diagnosis of potential neurologic injury following radiofrequency ablation. 
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This systematic review looks at all reported cases within the currently published 
literature of NCS/EMG abnormalities following RFA of the spine.
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Methods
A literature search was performed of the SCOPUS and PUBMED databases, 
including the search terms: (electromyography OR EMG OR nerve conduction 
OR NCS) AND (radiofrequency OR radiofrequency ablation OR RFA OR 
neurotomy OR rhizotomy) AND (vertebral OR vertebrae OR spinal OR spine) 
AND (neurologic) AND (abnormality OR abnormalities OR complication OR 
complications). After obtaining articles from the aforementioned databases, the 
references of these articles were also screened for more applicable articles that 
fit the scope of this systematic review. All published articles included in this 
systematic review needed to include patients who previously underwent RFA 
and developed new-onset post-procedural neurologic complications, then 
underwent NCS/EMG of the affected areas showing abnormal findings. Articles 
were excluded from this systematic review if they (1) pertained to RFA in 
locations other than the spine, (2) utilized alternative methods of neurotomy, (3) 
no electrodiagnostic testing was performed, and (4) no electrodiagnostic 
abnormality was found. All articles included in this review must have been 
written in the English language.

Neurologic complications are few in number because RFA of the spine is 
considered to be a relatively safe procedure. However, in this systematic 
review, 4 patients were found to have NCS/EMG abnormalities, with 1 patient 
needing neurological surgery to correct this deficit. When new-onset neurologic 
complications arise, there is a need for electrodiagnostic testing to correctly 
diagnose neurologic pathology in order to guide treatment and management. 
One limitation of this study is the paucity of articles regarding electrodiagnostic 
studies after RFA, with only 3 articles and 4 patients that fit the inclusion criteria. 
Future studies examining post-RFA patients who ultimately undergo 
electrodiagnostic testing may be helpful to evaluate whether there is a 
correlation between RFA and electrodiagnostic findings. 

Results

Article Location of RFA EMG Abnormalities Recovery

Lumbosacral radiculopathy following 
radiofrequency ablation therapy

Case 1: Right iliac bone and L-4
vertebra

Case 2: Right sacral and iliac masses

Case 1: Ongoing denervation in the left 
tibialis anterior, peroneus longus, flexor 
digitorum longus, tensor fascia lata, and 
S-1–2 paraspinal muscles, consistent with 
an acute left L-5/S-1 radiculopathy
Case 2: Ongoing denervation in the right 
vastus lateralis, tibialis anterior, medial 
gastrocnemius, long head of the biceps 
femoris, peroneus longus, and both L-4–5 
and L-5– S-1 paraspinal levels, consistent 
with multilevel right lumbosacral 
radiculopathy, maximal in the S-1 nerve root 
distribution

Over the course of 1–7 months, both 
patients demonstrated significant clinical 
improvement

A spectrum of nerve injury after 
thermal ablation: a report of four 
cases and review of the literature

Left sacrum, following embolization of tumor in S1 
neural foramen

EMG day after procedure showed absence 
of a motor unit in the tibialis anterior and 
extensor hallucis longus muscles; 
Paresthesia over dorsum of foot, immediate 
weakness of dorsiflexion and inversion of 
the foot; EMG 1 month after ablation 
procedure reveals severe, incomplete 
lumbosacral plexopathy involving L4-S1 
with Wallerian degeneration

At the 3-month postablation follow-up, the 
patient had persistent hypoesthesia of the 
lateral aspect of the left lower extremity and 
minimal ability to dorsiflex the foot, but he 
had regained
full ability to invert and evert the foot. This 
was the extent of the patient’s recovery of 
function; 3 years after ablation, the three 
metastatic sites that were treated have 
remained stable, but the patient has 
persistent sensory and motor deficits of the 
left leg

Progressive severe kyphosis as a 
complication of multilevel cervical 
percutaneous facet neurotomy: a 
case report

Initially TFESI C7-T1 bilaterally; then bilateral C2-3, 
C5-6, C6-7 MBNB, which provided good relief, 
followed by RFA of same levels on right-side (then 
RFA of same levels again on left-side 1 week later)

8 months later --> needle EMG showed 
active denervation of the cervical 
paraspinous musculature with no motor 
neurons (thought to be caused by either 
incorrectly positioned RFA needles causing 
damage to the dorsal primary rami)

Neurosurgery performed C3-4, C4-5, C5-6 
anterior cervical discectomies and 
placement of intervertebral allograft at each 
level. Then placed in prone and a C4 
laminectomy, C3-4, C4-5 bilateral 
osteotomies and foraminotomies, lateral 
mass screws placed in C3-6 (fusion) with 
anterior locking plate. This fixed kyphotic 
deformity

In total, 3 articles, which described 4 patients that met inclusion criteria, were obtained from the literature search that fit the inclusion 
criteria for this systematic review: 2 case series and 1 case report. NCS/EMG performed on these patients showed acute left L5-S1 
radiculopathy(1), multilevel right lumbosacral radiculopathy(1), incomplete lumbosacral plexopathy involving L4-S1(2),  and absence of 
motor neuron activity resulting in severe kyphosis secondary to active denervation of the cervical paraspinous musculature(3). Out of 
these 4 patients, 2 (50%) recovered with significant clinical improvement, 1 (25%) improved with neurosurgical correction of the 
cervical kyphotic deformity, and 1 (25%) had persistent sensory and motor deficits of the left leg.


