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Background: Degenerative spondylolisthesis is one of the major causes for low back pain.
Morphological abnormalities of the zygapophysial joints are a predisposing factor in the development
of degenerative spondylolisthesis. Therefore, radiofrequency neurotomy seems to be a rational
therapy.

Objectives: To determine if radiofrequency neurotomy is effective for patients with low back pain
and degenerative spondylolisthesis.

Study design: Retrospective practice audit.

Setting: Single spine center

Methods: Charts of all patients with degenerative spondylolisthesis who underwent treatment
with radiofrequency neurotomy during a time period of 3 years were reviewed. Only patients with
magnetic resonance imaging confirming the diagnosis were included. Patients with a lumbar spine
operation in their history, patients with neurological deficits, and patients with a follow-up less than
3 months were excluded. Patients were treated with lumbar radiofrequency neurotomy. Positive
treatment response was defined as at least a 50% reduction in pain. A radiofrequency neurotomy
was only performed after positive diagnostic medial branch blocks.

Results: During a time period of 3 years, 1,490 patients were treated with lumbar radiofrequency
neurotomy. Forty of these patients with degenerative spondylolisthesis were included. A significant
pain reduction was achieved in 65 % of the patients.

Limitations: This audit is retrospective and observational, and therefore does not represent a
high level of evidence. However, to our knowledge, since this information has not been previously
reported and no specific nonoperative treatment for lumbar pain in patients with degenerative
spondylolisthesis exists, it appears to be the best available research upon which to recommend
treatment and to plan higher quality studies.

Conclusions: Zygapophysial joints are a possible source of pain in patients with spondylolisthesis.
Radiofrequency neurotomy is a rational, specific nonoperative therapy in addition to other
nonoperative therapy methods with a success rate of 65%. This is the first study to determine the
effect of radiofrequency neurotomy in patients with minor degenerative spondylolisthesis.

Key words: degenerative spondylolisthesis, zygapophysial joints, facet joints, radiofrequency
neurotomy, medial branch, pain therapy, back pain
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n degenerative spondylolisthesis, the whole upper

vertebra (the vertebral body and posterior part

of the vertebra including the neural arch and
processes) slips relative to the lower vertebra (1) due to
degenerative changes in the spine.

The etiology of degenerative spondylolisthesis is
multifactorial, and is interlinked with other patholo-
gies, such as, for example, disc degeneration, zyg-
apophysial joint osteoarthritis and spinal stenosis (1,2).
The major reasons that probably lead to the develop-
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ment of degenerative vertebral slippage are: arthritis
of the zygapophysial joints with loss of their normal
structural support; malfunction of the ligamentous sta-
bilizing component, probably due to hyperlaxity; and
ineffectual muscular stabilization (1,2). It seems to be
evident that morphological abnormalities of the zyg-
apophysial joints in the lumbar spine are a significant
cause of low back pain and segmental instability, and
a predisposing factor in the development of degenera-
tive spondylolisthesis (3,4).

Patients presenting with degenerative spondy-
lolisthesis have any combination of low back pain,
neurogenic claudication, vesicorectal disorder, and
radiculopathy (5). The most common complaint of pa-
tients with degenerative spondylolisthesis is back pain.

Conservative treatment should be the initial course
of action in most cases of degenerative spondylolisthe-
sis, with or without neurologic symptoms (1,5). Treat-
ment options include the use of analgesics and non-
steroidal anti-inflammatory drugs (NSAIDs) to control
pain; epidural steroid injections; and physical methods
such as bracing and exercises (1,5,6). Only 15 % of pa-
tients with degenerative spondylolisthesis are surgi-
cal candidates (6). There are a number of publications
about the surgical treatment of signs related to degen-
erative spondylolisthesis, including the recent compre-
hensive review by Sengupta and Herkowitz (2).

To find a specific treatment option, it is important
to define the source of pain. Degenerative spondylo-
listhesis is one of the major causes for low back pain.
The most probable sources for low back pain are the
degenerated zygapophysial joints, together with seg-
mental instability, causing tension on the joint capsule
(1). Capsular distension results in local and referred
pain (7). Therefore, the idea is obvious to apply meth-
ods of specific zygapophysial joint therapy to patients
with degenerative spondylolisthesis.

The literature provides limited information regard-
ing the treatment of zygapophysial joint pain, with only
medial branch blocks and radiofrequency neurotomy
showing evidence for effectively reducing pain (7-14).
The rationale of radiofrequency neurotomy is to inter-
rupt nociceptive pathways. A Teflon-coated electrode
with an exposed tip is inserted onto the medial branch
of the lumbar dorsal ramus. When a high-frequency
electrical current is applied to the electrode, it concen-
trates around the exposed tip and coagulates the sur-
rounding tissue, including the target nerve. Radiofre-
quency treatment is the “gold standard” for treating
facetogenic pain (14).

The aim of this study was to find out if radiofre-
quency neurotomy is a rational treatment for low back
pain due to degenerative spondylolisthesis. The results
were analyzed for duration of pain relief; different lev-
els and grade of spondylolisthesis; and for differences
in age and sex.

MEeTHODS

An electronic medical record system was used to
identify all patients in a single spine center with a di-
agnosis of degenerative spondylolisthesis who had
received lumbar radiofrequency neurotomy during a
3 year period (from June 2006 until the end of May
2009). Most of the patients (82.1%) were tested before
the neurotomy with controlled medial branch blocks
(15); the other patients only had single medial branch
blocks before radiofrequency neurotomy. A radiofre-
quency neurotomy was only considered after positive
testing (at least 80% pain relief). Injections were per-
formed with fluoroscopic visualization using estab-
lished techniques (15) using bupivacaine (0.25%). The
patients were assessed and treated in a suburban prac-
tice by 2 neurosurgeons with a vocational interest in
not only the spine and musculoskeletal pain, but also
operations of the spine. The pain therapy procedures
were performed in an interventional pain management
ambulatory surgery center by these 2 neurosurgeons.
Only one of them performed the radiofrequency proce-
dures. Patients came through referral by a physician or
by their own initiative.

All patients presented with therapy-resistant pain
despite medication and physical therapy. Included pa-
tients had magnetic resonance imaging (MRI) verify-
ing the diagnosis of degenerative spondylolisthesis.
The radiologist’s written report confirmed our own re-
port. Plain (standing) radiographs were not consistently
available. Excluded were patients with a spondylolytic
spondylolisthesis, patients with a history of lumbar spi-
nal operation,and patients with neurological deficits.
Also excluded were patients with a follow-up of less
than 3 months (Fig. 1).

The response was evaluated. A treatment response
was positive if at least a 50% reduction in pain was
achieved. For every patient, the first follow-up exami-
nation was one month after the intervention. Further
examinations were arranged according to reported
concerns from the patients. The statistical analysis was
performed using Chi-square-tests.

The level of spondylolisthesis was always included
in the radiofrequency neurotomy. In nearly all patients,
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Fig. 1. Schematic presentation of patient flow.

one or 2 adjacent levels were also included (Table 1).
Target joints were identified by the pain pattern, lo-
cal tenderness over the area, and provocation of pain
with deep pressure. For radiofrequency neurotomy a
NeuroTherm JK3 generator (NeuroTherm, Wilmington,
MA) was used. The cannulae used were 150 mm length,
20-gauge with a 10 mm active tip. The total time of the
lesion at 80°C was 60 seconds for each cycle at each
level. At each level, the needle was placed parallel to
the nerve; multiple lesions were made in parallel for

each medial branch. Each neurotomy was performed by
one neurosurgeon with fluoroscopic visualization (Fig.
2) using established techniques (8,16). In all cases, intra-
venous access was established. Lidocaine was used as a
local anaesthetic. Nerve stimulation was not performed
prior to radiofrequency lesioning.

REesuLTs

In a 3-year period, 1,490 radiofrequency neuroto-
my procedures were performed on the lumbar spine.
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Table 1. Characteristics of the spondylolisthesis, radiofrequency neurotomy, pain relief and follow-up

Spondylolisthesis RF-neurotomy Relief Follow-up
Age Gender Level Grade Side Level Month
41 m L4/5 1 R L4/5/S1 (1) 46
66 w L5/81 1 R L4/5/81 42 47
60 m L5/S1 1 B L4/5/S1 5 38
61 w L5/81 1 B L4/5/S1 26 27
67 m L5/81 1 L L4/5/81 34 48
66 w L5/81 1 B L3/4/5/81 - 44
63 w L5/S1 1 B L4/5/S1 = 21
64 w L3/4 1 B L3/4/5 6 15
71 m L3/4 1 B L3/4/5/S1 4 7
60 w L4/5 1 B L4/5/S1 - 36
77 w L4/5 1 B L3/4/5 10 39
65 w L3/4 1 L L3/4/5 4 8
76 m L4/5 2 B L4/5/81 = 21
80 m L5/S1 1 R L3/4/5/81 7 11
66 w L4/5 1 1L L4/5/81 = 24
73 w L4/5 1 R L4/5/81 6 36
76 w L4/5 1 R L3/4/5/S1 23 23
68 w L5/S1 2 B L5/S1 3 3
68 w L5/81 2 B L4/5 3 3
62 m L5/S1 1 B L4/5/S1 15 21
64 w L4/5 1 L L4/5/S1 = 23
77 w L3/4 1 L L3/4/5 21 24
68 w L4/5 1 B L4/5/51 = 3
49 w L4/5 1 L L4/5/81 5 7
67 w L4/5 1 L L3/4/5/S1 4 6
67 m L4/5 1 L L4/5/S1 - 4
59 m L4/5 1 B L4/5/51 = 23
64 w L5/81 1 R L3/4/5/81 5 18
69 m L5/S1 1 R L4/5/S1 4 22
54 w L5/81 1 B L4/5/S1 (1) 4
70 m L4/5 1 B L4/5/51 3 3
79 w L4/5 1 B L4/5/81 9 9
83 w L5/S1 2 R L4/5/S1 = 12
70 w L5/S1 1 R L4/5/S1 17 17
80 m L4/5 1 B L3/4/5 (1) 10
83 w L4/5 1 R L3/4/5 5 5
73 w L4/5 2 R L3/4/5/81 8 9
76 w L4/5 1 B L4/5/S1 7 16
65 m L3/4 1 B L4/5/81 7 7
65 m L5/S1 1 B L4/5/S1 - 3

E74 www.painphysicianjournal.com



Radiofrequency Neurotomy in Patients with Degenerative Spondylolisthesis

A

Fig. 2. Example of a radiofregency neurotomy. A: Oblique radiograph. Position of the electrode beside the L5 superior articular
process. B: Oblique radiograph of the same patient. Position of the electrode beside the S1 supertior articular process.

Table 2. Results of different patient groups

All Response

patients | positive negative
Number 40 26 (65.0 %) | 14 (35.0 %)
Age (years)
40-49 2 1 1
50-59 2 0 2
60-69 21 13 8
70-79 11 10 1
80-89 4 2 2
Gender
men 14 8 6
women 26 18 8
Level
3/4 5 5 0
4/5 19 10 9
5/1 16 11 5
Grade
1 24 16 8
11 16 10 6
RF-neurotomy
Left 8 5 3
Right 11 9 2
Both 21 12 9
Follow up time (month)
mean 18.6 18.0 19.6
Standard deviation 13.9 13.8 14.7

Seventy of these patients had degenerative spondylo-
listhesis, clearly demonstrated in MRI. These patients
had no lumbar operation in their history and did not
show any neurological deficits. Three patients were lost
in follow-up; 27 had a follow-up of less than 3 months
and were excluded. Therefore, 40 patients could be
evaluated. Patient ages were between 41 and 83 years,
the mean age being 67.8 years; 90% were older than
60 years. Fourteen men and 26 women were treated.
The most frequent levels were L4/5 (19 cases) and L5/
S1 (16 cases). The affected level in 5 patients was L3/4.
Most patients (24 cases) had minor spondylolisthesis
(Meyerding grade 1 [17]) while 16 patients presented
with a grade 2 spondylolisthesis. No patients with high
grade (3 or 4) spondylolithesis were treated with radio-
frequency neurotomy. Radiofrequency neurotomy was
always performed only at the symptomatic side. The
data are shown in Table 2.

A pain reduction of at least 50 % and satisfying re-
sults for the patients in the radiofrequency group for a
minimum of three months was achieved in 26 patients
(65%). Eight of these patients had a minimum of 50%
pain relief; 18 had a minimum of 80%. Eleven patients
did not respond to radiofrequency neurotomy. In ad-
dition, 3 patients with a positive response to radiofre-
guency neurotomy but with pain relief lasting only one
month were treated as negative successes. All patients
with pain relief of 3 months had continuing pain relief
at follow-up (Fig. 3).

www.painphysicianjournal.com

E75



Pain Physician: January/February 2012; 15:E71-E78

6 12 18 24 30 36 42
month

Fig. 3. Duration of pain relief reported by patients treated successfully with radiofrequency neurotomy. Each line represents one
patient. Each bar indicates the duration of relieffollowing a single treatment. Arrowheads indicate that complete relief was con-
tinuing at the time of follow-up. A continuous line means a minimum of 80% pain relief and a dotted line a minimum of 50%

pain relief.

The mean duration of pain relief in the successfully
treated patients was 10.9 months. The mean follow-up
time of the 40 patients treated with radiofrequency
neurotomy was 18.6 months (between 3 and 48 months,
standard deviation [SD] 13.9). The range of the follow-
up time was wide. However, 80% were followed up for
a minimum of 6 months. The follow-up times in the
successfully treated group (mean 18 months, SD 13.8)
and in the nonresponsive group (mean 19.6 months,
SD 14.7) are comparable. Details about the patients are
shown in Tables 1 and 2.

There was no significant difference between
these 2 groups in age, sex, grade of spondylolisthesis,
and left side, right side or both sides treated. After
radiofrequency neurotomy no adverse effects were
encountered.

Discussion

This is the first study to determine if radiofrequen-
cy neurotomy is effective for patients with degenera-
tive spondylolisthesis and low back pain. No other study
was found testing the effect of radiofrequency neu-
rotomy in these patients although this therapy method
seems obvious, because morphological abnormalities
of the lumbar zygapophysial joints are a predisposing
factor in the development of degenerative spondylo-
listhesis (4), pathology of the zygapophysial joints is a
significant cause of low back pain within the lumbar

spine (3), and radiofrequency neurotomy is the “gold
standard” for treating facetogenic pain (14).

There are various reasons for pain in patients with
degenerative spondylolisthesis. One of the most prob-
able sources for signs and symptoms related to degen-
erative spondylolisthesis are degenerated and sublux-
ated zygapophysial joints and segmental instability
that cause tension on the zygapophysial joint capsule
and ligaments (1,4). The instability of the spine as a con-
sequence of zygapophysial joint pathology has been
considered as a cause for degenerative spondylolisthe-
sis for a long time (3,18). Dai (4) reports that patients
with degenerative spondylolisthesis had more sagittal-
ly orientated zygapophysial joints (P < 0.01) and more
significant zygapophysial joint tropism (P < 0.05) than
normal control patients. Toyone et al (19) found that
the cephalad portion of the facet joints are more sagit-
tally oriented and the caudad portion of the facet joints
are more coronally oriented in patients with degenera-
tive spondylolisthesis. Often an increased joint volume
indicates spinal instability (20), or synovial cysts can be
found that are associated with degenerative spondylo-
listhesis and facet joint osteoarthritis (21). Exaggerated
fluid in the facets seen on axial MRl is significantly sug-
gestive of spondylolisthesis (22).

It is generally agreed that in most cases conser-
vative treatment should be attempted before surgi-
cal intervention is pursued. Because of the absence of

E76

www.painphysicianjournal.com



Radiofrequency Neurotomy in Patients with Degenerative Spondylolisthesis

consensus guidelines from national or international
organizations, the treatment of degenerative spondy-
lolisthesis remains highly dependent on patient and
physician expectations and preferences (1). Because of
the important role the zygapophysial joints play, radio-
frequency neurotomy is well justified. The specificity of
radiofrequency neurotomy is an advantage because an
important pain source is targeted, but it is also a dis-
advantage because only this single pain generator can
be addressed. The selection criteria for medial branch
blocks (80%) and for a positive treatment response
(50% pain relief for a minimum of 3 months) are in ac-
cordance with recent multicenter studies of radiofre-
quency neurotomy (23).

Despite the above-mentioned restrictions, this
study shows that radiofrequency neurotomy may be a
useful, effective, and rational therapy for patients with
low back pain due to degenerative spondylolisthesis.
Sufficient pain reduction was achieved in 65% of the
treated patients for a reasonable time. To compare the
success rate with the literature is impossible, because
this study is the first available study. There are no data
on the effectiveness of lumbar radiofrequency neurot-
omy for patients with a degenerative spondylolisthesis.
It would be helpful to compare the results of patients
with spondylolisthesis to those without spondylolisthe-
sis. Unfortunately, there is no study about the effective-
ness of medial branch neurotomy in patients with back
pain explicitly excluding patients with spondylolisthesis.

Manchikanti et al (7) found strong evidence that
radiofrequency denervation offers short-term a swell as
long-term relief for pain of zygapophysial joint origin.
A correct placement of the cannula may improve the
results of radiofrequency denervation (16). The efficacy
of radiofrequency neurotomy was reviewed by Bogduk
et al in 2009 (9). The first clinical study that used appro-
priate selection criteria and that used correct surgical
techniques was a descriptive study (10). In that study,
60% of patients sustained at least 80% pain relief last-
ing at least 12 months; 80% sustained at least 60% re-
lief. Similar outcomes were corroborated by another
descriptive study by Gofeld et al (11). They found that
68% of the patients maintained at least 50% pain relief
for 6 to 24 months. A third study showed that medial

branch neurotomy achieved significant pain reductions
(12). In our study, patients were highly selected; only
patients with degenerative spondylolisthesis were in-
cluded. Nevertheless, even under these conditions, 65%
of patients treated obtained satisfying relief.

It is known that these patients might have sources
of pain other than just the zygapophysial joints (24). In
particular, spinal canal stenosis is often present, which
causes symptoms not treated by medial branch neu-
rotomy. Spinal canal stenosis is often symptomatic with
neurogenic claudication and radiculopathy. In addition,
back pain is common. The second pathology which is
often interlinked with degenerative spondylolisthesis
is disc degeneration (1,2). Discogenic pain is also not
treated by medial branch neurotomy.

Our patient selection is comparable to other stud-
ies. The age of the patients (typically older than 40
years [1]), the usually mild degree of slip (25,26), the
levels involved (6,18,27,28), and the more frequent oc-
currence in women (28-30) are typical. Patients with
neurological deficits were excluded because a progres-
sive deficit might be an indication for surgical therapy
(31). In addition, a history of a lumbar operation was a
reason for exclusion of the patient because postsurgical
spondylolisthesis is a different type of spondylolisthesis.

There are limitations of this study. It was a retro-
spective practice audit. The outcome was qualitative
rather than quantitative. The main problem is the wide-
spread follow-up time. Unfortunately, some patients
did not attend their subsequent follow-up. We do not
know if they did not come again because they were sat-
isfied with the result or if their relief lapsed. This audit
is retrospective and observational, and therefore does
not represent a high level of evidence.

ConcLusIOnN

Since no specific nonoperative treatment for lum-
bar pain in patients with minor degenerative spon-
dylolisthesis exists, it appears to be the best available
research upon which to recommend treatment and to
plan higher quality studies. Further studies are needed
to investigate the possibility of applying radiofrequen-
cy neurotomy to complex situations like degenerative
spondylolisthesis.
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