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Objective : Radiofrequency (RF) medial branch neurotomy is an effective management of lumbar facet syndrome. However, pain may recur after
period of time. When pain recurs, it can be repeated, but the successful outcome and duration of relief from repeated procedures are not clearly
known. The objective of this study was to determine the success rate and duration of pain relief from repeated radiofrequency medial branch
neurotomy for lumbar facet syndrome.
Methods : A retrospective review of medical records was done on 60 consecutive patients, from March of 2006 to February of 2009, who had an
initial successful RF neurotomy but subsequently underwent repeated procedures due to recurrence of pain. All procedures were done in
carefully selected patients after at least two responsive medial branch nerve blocks. C-arm fluoroscopic guide, impedance, sensory and motor
threshold monitoring tools were used for the precise placement of electrodes. Responses of repeated procedures were compared with initial
radiofrequency neurotomy for success rates and duration of pain relief.
Results : There were 48 females and 12 males. Mean age was 52.4 years (range, 26-83). RF medial branch neurotomy was done on one side in
38 and both sides in 22 patients, each covering at least three segments. Average visual analog scale at last procedure was 6.8. Twelve patients
had previous lumbar operations, including 4 patients with instrumentations. Fifty-five patients had two procedures and five patients had three
procedures. Mean duration of successful pain relief (> 50% of previous pain for at least 3 months period) after initial radiofrequency neurotomy
was 10.9 months (range, 3-28) in 51 (85%) patients. From repeated procedures, successful pain relief was seen in 50 (91%) patients with average
duration of 10.2 months (range, 3-24). Five patients had third procedure, which was successful in 4 (80%) patients with mean duration of 9.8
months (range, 5-16). This was not statistically different from initial results. There were no permanent neurological complications from the
procedures.
Conclusion : Results of this study indicate that the frequency of success and durations of relief from repeated RF medial branch neurotomy for
lumbar facet syndrome are similar to initial results that provided relatively prolonged period of pain relief without major side effects. Each
procedure seems to provide successful pain relief for about 10 months in more than 85% of carefully selected patients when properly done. 
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INTRODUCTION 

Chronic low back pain can be induced by many causes and
may occur any time of life. According to the International
Association for the Study of Pain7), the facet (zygapophyseal)
joints are the sources of common cause of chronic low back
pain (15% to 45% patients). It is synovial joint with cartilage
surface which is encapsulated with fibrous sac called a joint

capsule. Each joint has a superior and an inferior articular pro-
cess, filled with fat or synovial fluid. As any synovial joint, the
facet joint can be a source of pain11). The hypertrophic cha-
nges of the zygapophyseal processes secondary to injury or
inflammatory change and disc degeneration may lead to lum-
bar spinal nerve irritation, and may cause low back pain3,13).
When such pain is associated with buttock pain, pseudora-
dicular type pain in posterior thigh or inguinal pain, tender-
ness on paravertebral regions corresponding to zygapophyseal
joints, and aggravation of pain from maneuvers that maxi-
mally irritate the joints (e.g., modified Patric tests) or from
transitional movements (e.g., getting up or standing from
sitting positions) it is can be considered as “facet syndrome”.
The diagnosis is made clinically and by excluding other
origins of low back pain4). However, the most useful and
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confirmatory diagnosis is made with diagnostic facet joint
block or on its innervating nerves (medial branch of posterior
primary ramus) if there is a significant decrease in pain (50%
or more)9,11,17). To control the nociceptive transmission of
nerve impulses, several techniques have been developed and
introduced14).      

Shealy13) was the first to use radiofrequency (RF) for dener-
vation of the lumbar facet joints. Since then, fluoroscopic
radiofrequency medial branch neurotomy has been com-
monly used as an effective treatment for chronic back pain of
such type5,8). The treatment technique has been advanced
and modified since then. In 1999, van Kleef et al.16) reported
the results of improved the effectiveness of RF medial branch
neurotomy from double blind controlled study. Dreyfuss et
al.1) also reported modest result of RF medial branch neuro-
tomy under strict guidelines. 

When pains recur after initial successful RF medial branch
neurotomy, these studies recommend repeating RF medal
branch neurotomy. Schofferman et al.10) reported results of
repeated radiofrequency neurotomy that showed a mean
duration of relief of 10.5 months and more than 85% of suc-
cessful rate in 20 patients. In this study, we included 60
patients who have undergone repeated RF medial branch
neurotomy with modified technique and compared with
previous results to determine the success rate and duration of
pain relief.

MATERIALS AND METHODS

A retrospective review on medical records of 60 consecutive
patients, from March of 2006 to February of 2009, who had
an initial successful radiofrequency medial branch neuro-
tomy but subsequently underwent repeated procedures due
to recurrence of pain was performed. The inclusion criteria
were; 1) low back and buttock pain over 6 months of dura-
tion, 2) absence of neurological deficits, 3) pseudoradicular
pain down to posterior thigh above the knee, 4) tenderness
on paravertebral area corresponding to zygapophyseal joins,
and 5) more that 50% of pain relief from at least two diagn-
ostic nerve blocks on medial branches of posterior primary
ramus. The study excluded patients who had coagulopathy,
infection and compensation related to industrial or traffic
accident. Previously, all patients had tried medication, physi-
cal therapy and other forms of treatments without satisfac-
tory pain relief. Lumbar magnetic resonance imaging (MRI)
and plain X-ray radiograph were performed in every patient
to rule out other possible causes of low back pain. 

RF medial branch neurotomy was performed by single
operator using a modified technique proposed by Dreyfuss et
al.1). With the patient prone on the operative table, a C-arm

image intensifier was used for adequate position of electrode.
Neurostimulation and RF treatment were performed with a
RF generator (RFG-3B, Radionics, Burlington, MA) in
which a thermocouple with a 10 cm long electrode needle
was used (22 gauge, 5 mm active tip for thoraco-lumbar
region, Radionics) to access the medial branch of posterior
primary ramus (Fig. 1). Upon placement of the needle, the
electrical impedance was checked to confirm the continuity
of electrical circuit, to detect any short circuits and to make
sure the electrode is in contact with targeted nerves. The
range of impedance is 300-600 Ω when in extra-dural tissue,
1000 Ω at spinal cord and 200 Ω in disc space. The impe-
dance from posterior primary ramus nerve usually ranges
from 500-700 Ω and the best result from RF treatment has
been obtained at 600 ± 50 Ω from our previous experience,
especially when such impedance is noted with onset of sharp
pain response from the patient. Therefore, several adjustments
were made to obtain such responses with ideal impedance.
After confirmation of correct placement, sensory and motor
stimulation were tested at 50 Hz and 2 Hz. First, stimulation
at 50 Hz to ensure proximity of electrode to sensory fibers,
then 2 Hz stimulation to detect muscle contractions in the
multifidus muscle. The thresholds sensory stimulation was
between 0.3 V to 0.9 V and motor threshold within 1.5 times
of sensory stimulation. When multifidus muscle contraction
did not occur in this range, the needle was repositioned. How-
ever, leg muscle contraction did not occur below 2 V. The
radiofrequency thermal energy was applied gradually, 5-10
seconds every 10˚C increment usually from 50˚C, for pati-
ents to tolerate the heat and pain. Final lesionings were made
at 80˚C for 60 to 90 seconds until disappearance of pain.
Several patients required a small dose of local anesthetic
before final lesioning due to intolerability of pain. The suc-

Efficacy of Repeated Radiofrequency Neurotomy for Facet Syndrome  | JH Son, et al.

241

Fig. 1. Fluoroscopic radiograph shows the electrode positions of rodiofre-
quency medial branch neurotomy.



cessful RF medial branch neurotomy was defined as 50% or
greater relief of pain and patients who had below 50% relief
of pain after initial RF medial branch neurotomy were ex-
cluded. Each repeated RF medial branch neurotomy was
compared with initial result and graded as success or failure.
Duration of pain relief and post procedure visual analog scale
(VAS) was also recorded. 

RESULTS  

Sixty patients were eligible for assessment, and underwent
repeated RF medial branch neurotomy. The overall demo-
graphics of followed through participants in this study are
summarized in Table 1. There were 48 females and 12 males.
Mean age was 52.4 years (range, 26-83). No patient had any
permanent or major complications. All completed follow-up
visit evaluation that consisted of 2-page questionnaire. RF
medial branch neurotomy was performed on one side in 38
patients and both sides in 22 patients. Twelve patients had
history of lumbar spine surgery, including 4 patients with
instrumentation. 

After initial RF medial branch neurotomy, 51 (85%) pati-
ents showed “successful” responses and 9 (15%) showed
“fail” responses. Mean duration of pain relief was 10.9 months
(range, 3-28), in 75% of patients at 12 months. 55 patients
had second procedures; there were 50 (91%) successes and 5
failures. Mean duration of pain relief was 10.2 months (range,
3-24) in 85% of patients. Of five patients who underwent
third procedures 4 (80%) showed successful responses and 1
failure. Mean duration of pain relief in these patients was 9.8
months (range, 5-16) in 60% of patients with 6.8 ± 1.9 of
VAS twelve weeks after the last procedure. In overall, suc-
cessful pain relief was 88% and mean duration of relief was

10.5 months (Table 2). 
There were no complications, such as motor weakness or

sensory changes, from either from first procedures or repeated
procedures except 6 patients (3 from first and 3 from re-
peated procedures) who experienced transient worsening of
pain on back and buttock areas and paresthesia for several
days. These symptoms were spontaneously relieved without
residual neurological deficits after about one to two weeks.
However, it is recommended that patients should be pres-
cribed for analgesics to take when pain occurs during this
period of time. 

DISCUSSION

The present study demonstrates that a high percentage of
patients (88%) treated with RF medial branch neurotomy
have a good to excellent pain relief for a prolonged period (> 10
months) of time in patients diagnosed as facet syndrome
similar or better to other reported series1,8,10,16,17). The current
study also shows that repeated RF medial branch neurotomy
from recurrent pain after successful pain relief is also effective
in about 85% of patients that were also similar to previous
reports6,10,15,17). There were no neurological complications
from repeated procedures as in first cases. 

In previous studies, Dreyfuss et al.1) and van Kleef et al.16)

had mentioned the efficacy of repeat RF medial branch neu-
rotomy. In 2004, Schofferman et al.10) reported usefulness of
repeated RF medial branch neurotomy about 85% in 20
patients with successful pain relief and duration of relief of
10.5 months. For the result of our study, we analyzed 60
patients and showed 85% of successful rate from repeated
procedure with a mean duration of 10.5 months. Although
the mean duration of pain relief was similar to other series,
our study showed a somewhat higher successful rate. One
possible explanation is more strict patient selection as describ-
ed earlier. Briefly, all patients were evaluated with at least two
nerve blocks after through physical and neurological exami-
nation followed by lumbar MRI and plain X-ray radiographs
for excluding other origins of low back pain. The other would
be technical consistency. In this study, a single well experienc-
ed operator performed all procedures with same method. In
all procedures, every patient was monitored with impedance,
sensory and motor stimulation to confirm the precise loca-

tion and may have several reposition-
ing in order to obtain the parameters
that showed the best results from our
previous experience Also, RF lesionings
were continued usually for 60-90 seco-
nds (or longer) or longer until the disap-
pearance of evoked pain that were
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Table 1. Overall demographics of patients

Index Number of patients

Sex 

Female 48

Male 12

Age (years) 52.4 (range, 26-83)

Previous lumbar surgery 12

Procedure site

Unilateral 38

Bilateral 22

Table 2. Success rates and pain relief duration of repeated RF medial branch neurotomy

The times of RF medial branch neurotomy 1 2 3 Overall 

Patients No. 60 55 5 60

Success (%) 51 (85) 50 (91) 4 (80) 88%

Failure (%) 9 (25) 5 (9) 1 (20) 13%

Duration of pain relief (months) 10.9 10.2 9.8 10.5

RF : rediofrequency



similar to previous pain experienced by patients. 
We included 12 patients who had undergone lumbar spine

surgery or instrumentation. Some studies have shown no
correlation between anatomical changes or deformity of facet
joint and facet joint pain2,12). But, it seems that there may be
some correlation with postoperative condition and facet joint
pain. If we exclude 12 previously operated patients from our
series, a higher successful rate would be expected.  

The results of the current study have some limitations. We
have not included the functional status of the patients in
addition to the degrees of pain. The reason for this was that
the majority of our patients were elderly females (although a
wide range of age being 26-83), and most of these patients
were not involved in active work environment. Functional
impairments (usually activities of daily living) seem to be
mostly related to the severity of pain and significant pain
relief in turn usually improves such functional impairments.
Unfortunately, such changes or correlation in statistical eval-
uation from functional improvement and pain relief were
not evaluated in this study. Further study is underway to
evaluate the long-term efficacy of this type of treatment in a
larger population with regards to degrees of pain relief and
functional improvement as well as patient satisfaction. Ano-
ther weakness lies in our inability to control for other treat-
ments or procedures that could have contributed to the pati-
ent’s overall improvement in function and pain by the time
follow-up was obtained. In addition, some of the improve-
ments seen may be attributable to spontaneous relief or pla-
cebo effect. These factors are inherent in any non-controlled,
retrospective study in patients with pain.

Current study also had some strength. To our knowledge,
there has not been a report on a carefully selected number of
patients with strict guidelines as in our study with a prolonged
period of follow up evaluation without any lost patients.
Also, all procedures were performed by one experienced
specialist using same technique and protocol that could
provide consistent results. 

CONCLUSION

Repeated RF medial branch neurotomy provided substan-
tial pain relief in majority of patients for relatively prolonged
period of time. Thus, it may be considered to be an effective
treatment in selected patients with recurrent pain from facet
joints and its surrounding structures (so called “facet synd-
rome”) unresponsive to other forms of therapy. However,

further prospective study in a large group, controlled, blinded
trial in a longer period of time should be followed.
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