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Background: Pain arising from the lumbar facet joints is a common cause of axial back pain
in adults. Radiofrequency neurotomy (RFN) of the medial branches of the spinal dorsal rami has
been used as a treatment option. The most common side effect is transient, localized, burning,
neuritic-type pain, termed post-neurotomy neuritis (PNN). Corticosteroids have been administered
through the radiofrequency cannula after neurotomy to prevent PNN, but no study has examined
the effects of this on PNN.

Objectives: \We investigated the incidence of PNN in patients who received corticosteroids after
RFN and in those patients who did not receive corticosteroids.

Study Design: Retrospective evaluation.

Setting: Single-site interventional pain management practice in an urban tertiary academic
medical center.

Methods: One hundred and sixty-four patients were included in this study and were categorized
into non-steroid (n = 87) and steroid (n = 77) groups. Patient’s age, gender, body mass index
(BMI), laterality of procedure, use of neuropathic pain medications, baseline pain, and duration
of pain were all recorded. PNN was determined if the patient self-reported transient burning or
neuropathic pain at the site prior to or at the 6-week routine follow-up encounter.

Results: There was no significant difference in demographic characteristics between the 2 groups
in age, gender, baseline pain, and duration of pain. The proportion of patients in the steroid
treated group with PNN was 5 out of 77 (6.4%) and the non-steroid group was 6 out of 87 (6.9%).
There was no statistically significant difference between the groups. There was no statistically
significant difference in the incidence in neuritis between individuals taking neuropathic agents
and individuals not taking neuropathic agents.

Limitations: This study has several limitations including small sample size, patients’ self-reported
neuropathic symptoms, and inability to draw strong conclusions due to the retrospective study
design. A single interventionalist performed all the procedures in this retrospective study and
variations in technique amongst others are inevitable.

Conclusion: Administration of steroids after RFN does not reduce the incidence of post-
neurotomy neuritis. Concurrently administering neuropathic medications does not protect against

neuritis.

Key Words: Radiofrequency neurotomy, radiofrequency ablation, neuritis, corticosteroid, lumbar
facet pain, post neurotomy neuritis.
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ain arising from the lumbar facet joints is a

common cause of axial back pain in adults. Facet

pain was originally described by Goldthwaite
in 1911, and was described as a “facet syndrome” in
1933 by Ghormley (1-2). Facet pain is defined as pain
that arises from any part of the facet joint: the capsule,
synovial membrane, hyaline cartilage, and bone (3-4).

The reported prevalence of lumbar facet pain
varies widely; however, a conservative estimate based
on well-performed studies indicates a prevalence be-
tween 5 and 15% (5-7). The diagnosis of facet pain is
controversial and may be made with single, double, or
placebo-controlled blocks of the medial branches of
the spinal dorsal rami. Two medial branches of adjacent
spinal dorsal rami innervate each facet joint. In general,
definitive treatment with radiofrequency neurotomy
(RFN) is pursued if the patient experiences at least 50%
pain relief within a time period consistent with the
anesthetic given.
Inthe mid-1970s, Shealy was the first to report using

RFN to treat facet pain (8-9). RFN involves stimulation
of the medial branch continuously with a probe, gener-
ating heat and ablating the nerve. The temperature is
monitored to avoid damage to nearby structures. The
most common side effects of RFN include local post-
procedural pain and a transient, localized, burning,
neuritic-type pain (10). The neuritic-type pain has been
termed post-neurotomy neuritis (PNN) and is often de-
scribed as a “sunburnt” type sensation. It is uncommon
and usually of short duration (11). The cause of this
phenomenon is unknown, but possible etiologies in-
clude incomplete neurotomy of the medial branch and
or incidental neurotomy of a nearby branch such as the
lateral branch of the dorsal ramus (12). Some clinicians
administer corticosteroids through the RF cannula after
neurotomy to prevent PNN; however, to the knowledge
of the authors, no study has examined the effect of ste-
roid administration on the prevalence of PNN.

MEeTHODS

This retrospective study protocol (IRB # 1801018898)
was approved by the local Institutional Review Board
and was conducted at a single-site interventional pain
management practice in an urban tertiary academic
medical center. All patients treated with lumbar facet
RFN between January 2017 and December 2017 were
included in this study. Patients were between the ages
of 18-99 years, presented with low back pain from
lumbar facet syndrome, had physical examination, and
imaging studies consistent with facet arthropathy. In or-

der to be considered for lumbar RFN, all patients had to
report > 75% reduction in back pain following 2 sets of
diagnostic medial branch blocks (MBBs) in accordance
with Spine Intervention Society (SIS) guidelines (13).

Baseline demographic information was obtained
from the medical records including: age, gender, BMI,
duration of pain, and baseline numerical rating scale
(NRS) pain scores. Concurrent use of neuropathic agents
(gabapentin, pregablin, topiramate, and amitriptyline)
was also recorded. Our primary outcome measurement
was the incidence of PNN within the first 6 weeks fol-
lowing lumbar RFN. PNN was defined as a localized,
burning, neuritic-type pain which was new following
the RFN. The incidence of PNN was directly compared
in those patients who received and did not receive cor-
ticosteroid following neurotomy.

Procedures

Based on history, physical examination, and imag-
ing studies, the treating physician (JRS) selected the
facet joints to be diagnostically blocked. Two rounds
of diagnostic MBBs were conducted, and those with >
75% relief of pain were scheduled for lumbar facet RFN.
At the time of the neurotomy procedure, patients were
positioned prone on a fluoroscopy table and the lum-
bar region was prepped with chlorhexidine and draped
in a standard sterile manner. The skin and subcutane-
ous tissues were anesthetized with 1% preservative-
free lidocaine (McKesson Xylocaine® - MPF). Once the
tissues superficial to the target sites were adequately
anesthetized, a 20 gauge 10cm RF electrode with a
10mm curved active tip (Epimed International Inc,
Farmers Branch, TX), was positioned. The neurotomy
technique followed SIS guidelines (13). For the L1-4
medial branches, using intermittent fluoroscopic guid-
ance, the active tip was positioned at the concavity of
the junction between the superior articular process and
the transverse process at each level. For the L5 dorsal
ramus, the active tip was positioned to lie parallel to
the nerve at the junction of the S1 superior articulate
process and the sacral ala. Proper needle placement was
confirmed using anterior-posterior, lateral and oblique
views. Once the RF needle was properly positioned, mo-
tor testing was performed at 2 Hz to confirm placement
over the medial branch with no twitch response ob-
served in the extremities. After appropriate electrode
positioning, 1 mL of 2% lidocaine was injected through
the introducer needle to provide anesthesia during the
neurotomy. The RFN lesion was then performed at each
target site at 80°C for 90 seconds. The needles target-
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ing the L1-4 medial branches were then rotated 120 de-
grees and the needle targeting the L5 dorsal ramus was
withdrawn slightly. A second lesion was then performed
at 80°C for 90 seconds.

Following completion of the neurotomy lesions,
0.5 mL of 0.5% bupivacaine (Hospira, Lake Forest, IL)
was injected at each site to provide post-procedure an-
algesia. Prior to June 2017, the treating physician would
routinely administer corticosteroid (40 mg of triamcino-
lone, Bristol-Myers Squibb, New York, NY) mixed with
bupivacaine following lumbar RFN. However, following
a discussion at an annual pain meeting in July 2017, this
practice pattern changed. Thus, patients treated be-
tween January and June 2017, were administered local
steroid post-RFN at each lesion site and those treated
between July and December 2017 were not given post-
RFN steroids.

Following the procedure, patients were observed
for approximately 15-20 minutes and were then dis-
charged if clinically stable. Patients were asked to fol-
low up in 6 weeks after the RFN procedure and were
instructed to call if there were any complications.

Data Analysis

All data extracted from the medical charts was en-
tered into a password-protected database. Neuropathic
medication and dosages were obtained and recorded.
The number of individuals reporting PNN was col-
lected and analyzed. This was done by looking at the
follow-up encounter post-neurotomy. If the patient did
not report any periods of transient burning at the RFN
sites during the routine 6-week follow-up period, then
that patient was considered negative for occurrence of
PNN. Those patients that came in prior to 6 weeks or
had telephone encounters with the physician or nurse
practitioner were examined more closely. If the patient
did report increased burning or neuropathic-type pain
at the procedural sites during the 6-week follow-up
period, they were recorded as having developed PNN.

Statistical Analysis

Descriptive statistics (including mean, standard de-
viation, range and percent) were calculated to charac-
terize the steroid and non-steroid cohorts. The 2-sample
t-test, x? test, and Fisher exact test were used to com-
pare age, gender, and symptom duration, respectively,
between the 2 groups. Statistical software was used to
analyze the data (SPSS, Version 22; Chicago, IL). Propor-
tions and 95% confidence intervals (Cl) were calculated

and groups were compared with Chi Square or Fisher
Exact Tests for categorical variables. The level of signifi-
cance was set at 0.05. Two-sided testing was used for all
hypothesis testing.

Primary Outcome: Effect of Corticosteroid on
Incidence of Neuritis

The Fisher exact test was used to compare the
incidence of neuritis between the steroid cohort and
non-steroid cohort.

Secondary Outcome: Effect of Neuropathic
Agents on Incidence of Neuritis

The Fisher exact test was used to compare the
incidence of neuritis between patients concurrently
taking neuropathic agents and those not on these
medications.

REesuLTs

The study included 164 individuals. Seventy-seven
patients were given corticosteroid (40 mg of triamcino-
lone) mixed with local anesthetic (0.5% bupivacaine)
following RFN, while 87 patients were given 0.5%
bupivacaine alone. A comparison of demographic
characteristics between the steroid and non-steroid
group revealed no significant difference in age, gen-
der, baseline pain, and duration of pain. The average
age in years of the steroid group vs. the non-steroid
group was 65.5 + 14.9 and 64.4 = 15.3 (P = 0.64, 95%
Cl -3.47 to 5.68), respectively. Baseline NRS pain scores
in the steroid and non-steroid groups were 5.8 + 1.9 vs.
5.2+ 2.6 (P=0.09, 95% CI -0.10 to 1.30) and duration
of pain in months was 20.0 + 15.4 vs. 21.0 = 11.8 (P
= 0.64, 95% Cl -5.21 to 3.21), respectively. There was
no statistical significant difference between the steroid
and non-steroid cohorts (Table 1).

The proportion of patients in the steroid group
who reported symptoms consistent with PNN were 5
out of 77 (6.4%) while those patients in the non-steroid
group reporting PNN-like symptoms were 6 out of 87
(6.9%). The incidence of PNN is shown in Table 2 and
was not statistically different among the 2 groups (P =
0.99).

The incidence of PNN was compared between pa-
tients taking and not taking neuropathic agents. Out of
164 patients, 48 were concurrently taking neuropathic
agents. Of these, 3 patients (6.3%) reported symptoms
of PNN. Eight out of the 116 patients not taking neuro-
pathic medications (6.9%) reported symptoms of PNN.
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Table 1. Patient demographics.

Steroid n Standard No Steroid | Standard P value 95% Conf
(m=177) Deviation (n=87) Deviation Interval
Age 65.5 14.9 64.4 15.3 0.64 .3.47 t0 5.68
Gender 0.14
Male 25 35
Female 52 42
Side 0.27
Right 41 54
Left 36 33
Baseline Pain 5.8 1.9 52 2.6 0.09 -0.10 to 1.30
Duration of Pain (months) 20.0 15.4 21.0 11.8 0.64 -5.21t03.21
BMI 28.7 5.1 27.1 5.6 0.06 -0.06 to 3.26
Unpaired t test for categorical data
Fishers test for gender
Table 2. Neuritis. Table 3. Neuritis and neuropathic agents.
. hi hi
Steroid No Steﬁai d Neuropathic | No Neuropathic
n="77 n= P value Agent Agent P value
N (%) N (%) n =438 n =116
; N (%) N (%)
Incidence 5 (6.4%) 6 (6.9%) 0.99 —
of Neuritis Neuritis 3 (6.3%) 8(6.9%) 0.99
Fishers Exact T Test Fishers Exact T Test
Table 4. Neuritis and neuropathic agents. . . .
The use of steroid to reduce post-operative pain
Neuritis No Neuritis e .
P value and neuritis is controversial. Some data advocate for
n=3 n=45 . . . .
- - its use while others recommend RFN with anesthetic
6.3% 93.7% only (13,16). One prospective study conducted by Do-
Fishers Exact T Test

There was no statistically significant protective effect
observed for the development of PNN in patients tak-
ing neuropathic medications (P = 0.99, Tables 3,4).

Discussion

Radiofrequency neurotomy (RFN) has been shown
to be a successful treatment option for patients diag-
nosed with lumbar facet pain who have had positive
responses to diagnostic medial branch blocks (14).
Although RFN is well tolerated, some patients may de-
velop PNN, a burning, neuritic-type pain involving the
paravertebral skin of the lumbar spine. The severity and
duration is quite variable, ranging from transient symp-
toms to symptoms lasting up to 6 months and requiring
medical treatment (10,15). The incidence of PNN after
lumbar RFN has been reported to be approximately 1%
to 10% (3-6).

brogowski et al (17) assessed 45 patients for pain using
the visual analog scale (VAS) at 4 time points after a RFN
procedure: 1 week, 1 month, 3 months, and 6 months.
The patients were randomly divided into 3 treatment
groups, receiving pentoxifylline, methylprednisolone,
or saline (placebo) after RFN. The patientsin all 3 groups
reported significant reduction in pain at all time points,
with no statistically significant difference among the
groups. To assess for postoperative inflammation, local
tenderness was determined at each post-operative time
point by inquiring if the patient experienced pain to
palpation in comparison to the contralateral side.
Analysis demonstrated that post-procedural
pentoxifylline or methylprednisolone reduced post-
procedural pain; however not significantly so when
compared to saline. The group that received saline
resulted in the highest number of patients with severe
local tenderness. According to this study, it appears that
administration of methylprednisolone or pentoxifyl-
line reduces the occurrence of postoperative pain (17).
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While this study examines post-RFN pain, it did not
specifically address the phenomenon of PNN.

The present study demonstrates that administra-
tion of steroids after RFN does not significantly reduce
the incidence of PNN. There was no statistical differ-
ence in the incidence of PNN in those that did (6.4%)
and did not (6.9%) receive steroids. Our incidence of
PNN is comparable to previous estimates. Several RFN
studies performed without steroids reported having
no side effects (6,18-21). It is unclear why steroids do
not reduce the incidence of PNN, as steroid adminis-
tration has shown to be effective in decreasing post
procedure pain in animal models (22). In addition,
there is evidence to show that steroid, when added
to a local anesthetic, prolongs the duration of nerve
blockade (23). It may be the case that steroid delays
the onset of PNN; however, this was not expressly ex-
amined in this study.

It is plausible that neuropathic pain medications
could be protective against PNN. A retrospective review
by Welsh et al (24) observed a lower incidence of PNN
in patients taking gabapentin for more than 2 weeks
prior to RFN (7.1%) versus those not taking gabapen-
tin (13.2%). Contrary to Welsh et al (24), we found
no statistical difference in the incidence of neuritis in
those patients taking neuropathic agents (6.3%) and
those not taking neuropathic agents (6.9%). The de-
afferentation pain caused by a radiofrequency lesion
may require higher dosages of neuropathic medication
than the patient takes at baseline. In addition, as much
as two-thirds of all patients might not be adherent to
medications for neuropathic pain (25).

Our findings are relevant to clinical practice, as ste-
roids have been shown to have various metabolic side
effects, including an increased risk of low bone density
and vertebral fractures (26). The adverse effects of ste-
roids are dose-dependent, therefore any opportunity
to minimize dose will benefit the patient.

PNN may be attributable to an incomplete neu-
rotomy of cutaneous branches of the dorsal ramus

(6). This is plausible; however, PNN seems to be inde-
pendent of the specific needle placement technique
utilized (10,15). The RF needles used in this study were
20 gauge needles. It is possible that larger-diameter
needles would cause a lower incidence of incomplete
ablations and therefore PNN.

Limitations

This study has several limitations. The relatively
small sample size and the retrospective study design
make it difficult to draw strong conclusions. Patients
were required to self-report episodes of PNN and were
not directly asked about symptoms. Thus, we likely
underestimated the overall prevalence of PNN. RFN of
the medial branches was conducted as per Spine Inter-
vention Society guidelines; however, variations in tech-
nique and individual anatomy are inevitable. The time
of initiation, duration of treatment, and adherence to
neuropathic pain medications were not recorded. The
onset and duration of PNN was not measured - it is
possible that there is a correlation between steroid use
and these parameters. This study only examined the in-
cidence of PNN following lumbar RFN. Our conclusions
may not be generalizable to other neural structures
treated with RFN.

ConcLusion

In conclusion, administration of local steroids post
RFN does not reduce the incidence of PNN. In addition,
this study suggests that concomitantly administered
neuropathic pain medications are not protective against
the development of PNN. In the future, a follow-up
randomized control trial can be conducted to further
investigate PNN. This study would allow for better stan-
dardization in protocol and increase the level of evi-
dence. Areas for future study include investigating the
incidence of PNN after RFN of other neural structures
such as the genicular or occipital nerves. In addition,
the effect of steroid administration on the onset and
duration of PNN should be quantified.

www.painphysicianjournal.com

73



Pain Physician: January/February 2019: 22:69-74

REFERENCES

1.

10.

Goldthwaite JE. The lumbosacral articu-
lation: An explanation of many cases of
lumbago, sciatica, and paraplegia. Bos-
ton Medical and Surgical Journal. 1911;
164:365-372.

Ghormley RK. Low back pain with spe-
cial reference to the articular facets, with
presentation of an operative procedure.
JAMA 1933; 101:1773 -1777.

Cohen SP, Raja SN. Pathogenesis, di-
agnosis, and treatment of lumbar zyg-
apophysial (facet) joint pain. Anesthesiol-
0gy 2007; 106:501 -614.

van Kleef M, Vanelderen P, Cohen SP,
Lataster A, Van Zundert J, Mekhail N.
Pain originating from the lumbar facet
joints. Pain Practice 2010; 10:459-469.
Revel MEz1, Listrat VM, Chevalier X,
Dougados M, N’guyen MP, Vallee C,
Wybier M, Gires F, Amor B. Facet joint
block for low back pain: Identifying pre-
dictors of a good response. Arch Phys
Med Rehabil. 1992; 73:824 -828.

Dreyfuss P, Halbrook B, Pauza K, Joshi
A, Mclarty J, Bogduk N. Efficacy and
validity of radiofrequency neurotomy
for chronic lumbar zygapophysial joint
pain. Spine. 2000; 25:1270-1277.

Nath S, Nath CA, Pettersson K. Percuta-
neous lumbar zygapophysial (facet) joint
neurotomy using radiofrequency cur-
rent, in the management of chronic low
back pain: A randomized double-blind
trial. Spine 2008; 33:1291 -1297

Shealy CN. Facet denervation in the
management of back and sciatic pain.
Clin Orthop 1976; 115:157-164.

Shealy CN. Percutaneous radiofrequen-
cy denervation of spinal facets. ] Neuro-
surg 1975; 43:448-451.

Kornick C, Kramarich SS, Lamer TJ, Todd
sitzman B. Complications of lumbar
facet radiofrequency denervation. Spine
2004; 29:1352-1354.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hammer M, Meneese W. Principles and
practice of radiofrequency neurolysis.
Current Review of Pain 1998; 2:267-278
Govind J, King W, Bailey B, Bogduk N.
Radiofrequency neurotomy for the treat-
ment of third occipital headache. ] Neu-
rol Neurosurg Psychiatry 2003; 74:88-93.
Bogduk N. Practice Guidelines for Spinal
Diagnostic and Treatment Procedures. In-
ternational Spine Intervention Society,

2nd Edition, Hinsdale, IL. pp. 601-631.

Gofeld M, Jitendra ), Faclier G. Radio-
frequency denervation of the lumbar
zygapophysial joints: 10-year prospec-
tive clinical audit. Pain Physician 2007;
10:291-300.

Moon JY, Lee PB, Kim YC, Choi SP, Sim
WS. An alternative distal approach for
the lumbar medial branch radiofrequen-
cy denervation: A prospective random-
ized comparative study. Anesth Analg
2013; 116:1133-1140.

Waldman SD. Lumbar facet block: Ra-
diofrequency lesioning of the medial
branch of the Primary Posterior Rami. In:
Atlas of Interventional Pain Management.
Saunders, Kansas City, MO. pp. 473-478.
Dobrogowski J, Wrzosek A, Wordlic-
zek J. Radiofrequency denervation with
or without addition of pentoxifylline or
methylprednisolone for chronic lumbar
zygapophysial joint pain. Pharmacologi-
cal Reports 2005; 57:475-480.

Leclaire R, Fortin L, Lambert R, Bergeron
YM, Rossignol M. Radiofrequency facet
joint denervation in the treatment of low
back pain: A placebo-controlled clini-
cal trial to assess efficacy. Spine 2001;
26:1411-6.

van Kleef M1, Barendse GA, Kessels A,
Voets HM, Weber WE, de Lange S. Ran-
domized trial of radiofrequency lumbar
facet denervation for chronic low back

pain. Spine 1999; 24:1937-1942.

20.

21.

22.

23.

24.

25.

26.

Klessinger S. Radiofrequency neu-
rotomy for treatment of low back pain
in patients with minor degenerative
spondylolisthesis. Pain Physician. 2012;
15:E71-78.

North RB, Han M, Zahurak M, Kidd
DH. Radiofrequency lumbar facet de-
nervation: analysis of prognostic factors.
Pain 1994; 57:77-83.

Muszyfiska A, Kocot M, fabuz D, Do-
brogowski J. Effect of local administra-
tion of pentoxifilline and methylpred-
nisolone on nociception after thermal
lesion of sciatic nerve in the rat. Bdl,
2001; 2:11-14.

Pehora C, Pearson AM, Kaushal A, Craw-
ford MW, Johnston B. Dexamethasone
as an adjuvant to peripheral nerve block.
Cochrane Database of Systematic Reviews
2017; 11:CDo11770.

Welsh S, Varner S, Golfeiz H, T. Hernan-
dez M, Andrade K, Moser F. The role of
gabapentin in the prevention of post-
operative neuritis following radiofre-
quency ablation of cervical and lumbar
medial branch nerves. Indian Journal of
Basic and Applied Medical Research 2014;
3:501-506

Oladapo AO, Barner JC, Rascati KL,
Strassels SA. A retrospective database
analysis of neuropathic pain and oral
antidiabetic medication use and adher-
ence among Texas adults with type 2
diabetes enrolled in Medicaid. Clin Ther.
2012; 34:605-613.

Kerezoudis P, Rinaldo L, Alvi MA, Hunt
CL, QuW, Maus TP, Bydon M. The effect
of epidural steroid injections on bone
mineral density and vertebral fracture
risk: A systematic review and critical ap-
praisal of current literature. Pain Medi-
cine 2018; 19:569-579.

74

www.painphysicianjournal.com



