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A B S T R A C T

The lumbar facet joints have been implicated as one of the causes of low-back pain syndromes. About 15–40% of
patients who presented with chronic low-back pain was attributed to lumbar facet joint pain. The purpose of this
study was to analyse whether radiofrequency denervation is better than SHAM procedure in treating chronic
low-back pain caused by lumbar zygapophysial joints pathology. From the four identified randomised control
trials, there is conflicting evidence at an intermediate 3–6-month stage, however; one study demonstrates sta-
tistical significance of radiofrequency denervation at 3 months. Longer-term follow-up is needed to prove the
efficacy of radiofrequency denervation technique.

1. Introduction

Acute low back pain is one of the most common causes of gen-
eralised pain 1 with majority of the adult population experiencing an
acute episode at some stage of their lives.2 A specific cause is only found
in a few patients 3 and often, symptoms tend to resolve in the majority
of patients without any specific treatment. However, in about 8–12% of
patients, chronic low back pain develops and becomes a major source of
disability.2,4

The lumbar facet joints have been implicated as one of the causes of
low back pain syndromes.5–7About 15–40% of patients who presented
with chronic low back pain were attributed to lumbar facet joint
pain.8,9The source of innervation of the lumbar facet joints is by the
medial branches of the dorsal ramus and has been described briefly by
Bogduk and Long.10–12 In 1975, Shealy published his first paper de-
scribing a technique for radiofrequency localization and coagulation of
articular nerves supplying spinal facets.13 Since then, his technique has
been modified and used with varying results of success.14–17 The aim for
neurotomy is based on the premise that cutting the nerve supply to a
painful structure may relief pain and subsequently permits a return of
function. There are two essential criteria that determine treatment
success. Firstly, the structures responsible for the pain, at or near the
articular facets joints must be identified by use of a diagnostic
block.18–23 Secondly, the precise location and section of the nerve
supply to that joint must be identified 12, 24,25

The aim of this study was to conduct a rigorous scientific evaluation
of the available randomised controlled trials and provide evidence to
compare the outcome of radiofrequency denervation compared to sham

or placebo procedures for the treatment of chronic low back pain
caused by lumber zygapophysial (facet) joint pathology.

2. Methods

2.1. Study design and objectives

This is a systematic review of randomised control trials comparing
outcomes of radiofrequency denervation versus sham treatment of the
lumbar facet joints as a treatment modality for chronic low back pain.

2.2. Search strategy for relevant studies

We sought randomised control trials that compared radiofrequency
denervation to placebo treatment for low back pain. We performed an
electronic search on the 10th August 2016 using the Ovid Medline,
EMBASE and PubMed databases to identify relevant articles. The search
criteria were restricted to “Randomized Controlled Trial”. For the
Medical Subject Heading (MeSH) term “Low Back Pain” and “radio-
frequency” were used, with “surgical” as the subheading. Articles were
restricted to the English language and limited to the most recent articles
published between January 2000 up to the current date.

2.3. Inclusion criteria

Two reviewers (M.A.; R.S.) independently selected the trials that
were included in the review. The title, key words and abstracts were
reviewed to determine if the study met the inclusion criteria. Papers
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were considered for review if they satisfied all the following inclusion
criteria: They were original articles on the treatment of chronic low
back pain caused by facet joint osteoarthritis. In adult patients above 17
years of age and including both genders. Continuous low back pain with
or without radiating pain for more than 6 months with focal tenderness
over the facet joints. The articles described treatment consisting ex-
clusively of RCTs comparing radiofrequency neurotomy versus pla-
cebo/sham procedure as the primary study. Reported at least 1 of the
following primary or secondary outcomes of interest: global perception
of improvement; improvement of back and leg pain; range of motion of
the lumbar spine; hip movement; quality of life variables or clinical
signs and rates of complication. Articles published after January 2000
and limited to English language.

The report quality was assessed using a checklist for the con-
solidated standards of Reporting Trials (CONSORT).26

2.4. Exclusion criteria

The following articles were excluded: non-randomized controlled
trials, any study performed before January 2000, articles not published
in English language, studies carried out for patients which are confined
to an age group which is below 17 years of age and pain duration for
less than six months. Studies carried out that included patients with
prior radiofrequency denervation treatments, coagulopathies, malig-
nancy, infections, mental handicap, psychiatric disorders, motor defi-
cits or any other indications for surgical treatment were excluded. All
experimental studies and studies comparing radiofrequency neurotomy
with other methods for treating facets joints osteoarthritis were also
excluded.

3. Results

3.1. Study identification and selection

Four papers were identified from using the above search criteria,
proved to be eligible for the study and were concordant with our cri-
teria 27–30

1. Leclaire R, Fortin L, Lambert R, Bergeron YM, Rossignol M.
Radiofrequency facet joint denervation in the treatment of low back
pain: a placebo-controlled clinical trial to assess efficacy. Spine
(Phila Pa 1976). 2001;26(13):1411-6; discussion 7.

2. Geurts JW, van Wijk RM, Wynne HJ, Hammink E, Buskens E,
Lousberg R, et al. Radiofrequency lesioning of dorsal root ganglia for
chronic lumbosacral radicular pain: a randomised, double-blind,
controlled trial. Lancet. 2003;361(935)1:21-6.

3. van Wijk RM, Geurts JW, Wynne HJ, Hammink E, Buskens E,
Lousberg R, et al. Radiofrequency denervation of lumbar facet joints
in the treatment of chronic low back pain: a randomized, double-
blind, sham lesion-controlled trial. Clin J Pain. 2005;21(4):335-44.

4. Nath S, Nath CA, Pettersson K. Percutaneous lumbar zygapophysial
(Facet) joint neurotomy using radiofrequency current, in the man-
agement of chronic low back pain: a randomized double-blind trial.
Spine (Phila Pa 1976). 2008;33(12):1291-7.

3.2. Description of included studies

The study characteristics have been described in the table below
(Table 1). 3 of the identified studies were conducted in Europe, whilst
one was conducted in Canada. All studies were double-blinded. In-
vestigators included adult patients who presented with symptoms of
lumbosacral back pain of varying duration. Leclaire et al.27 included 70
patients with low back pain of a minimum of 3 months duration. Both
Geurts et al. 28 and Van Wijk et al.29 included 83 and 81 patients re-
spectively with symptomatic low back pain for 6 months duration,
whilst Nath et al.30 included a smaller cohort of patients (40 patient)

but longer duration of symptoms (2 years) (Table 2).
All patients included in the studies were deemed to have a positive

response i.e. relief of low back pain after an intraarticular facet joint
injection performed under fluoroscopic guidance. Both Geurts et al. and
Nath et al. performed this diagnostic nerve block on 3 and 2 separate
occasions respectively prior to patients being included in the trial.
Leclaire et al. and Van Wijk et al. performed this diagnostic block on a
single occasion. Methods for randomisation of patients into treatment
of sham groups was deemed adequate in all studies with use of pre-
assigned closed envelopes or a computer-generated randomization
schedule. Apart from the study performed by Geurts et al., all other
studies had an equal distribution of patient between the treatment and
control groups.

3.3. Nature of radiofrequency technique

The surgical interventions have been well described in all four
studies. Following appropriate identification of the medial branch of
the distal portion of the spinal posterior rami using both stimulation at
5 Hz with a 0.5 msec pulse and regional anaesthesia, Leclaire et al.
raised the temperature of the electrode tip to 80 °C for 90 s. A 22G
electrode with a 5-mm exposed tip was utilised. Two neurotomies were
performed (at the proximal and distal portions of the articular facet
nerve) at a minimum of two levels (L4-L5 and L5-S1 unilaterally on the
painful side or bilaterally). This was a pre-determined level based on
the initial facet injection. The sham group underwent the same proce-
dure, but the temperature of the tip was maintained at 37 °C.

Geurts et al. placed a 22G, 5 mm active-tip electrode in the dorsal-
cranial quadrant of the intervertebral foramen and advanced the tip
between a third and halfway into the pedicle column at a lumbar level.
The technique had to be modified at sacral level, with use of a smaller
4 mm electrode tip. A sensory stimulation of 50 Hz and motor stimu-
lation of 2 Hz was required to identify the root ganglion. The location of
the dorsal root ganglion was confirmed by injecting iohexol and me-
pivacaine to produce dermatomal anaesthesia. The electrode was he-
ated to a lesser temperature (67 °C), but an equivalent duration of 90 s.
For the control group, no radiofrequency current was passed.

Van Wijk et al. performed a similar technique to Geurts et al. to
identify the dorsal root ganglion using sensory and motor stimulation
applied at 50 Hz and 2 Hz. A 22G electrode size was again utilised.
5 mL of 2% mepivacaine was subsequently injected through each
electrode to obtain local anaesthesia. Electrodes were heated to 80 °C
for 60 s in the treatment group but maintained in position without
switching on the RF current in the control group.

Nath et al. confirmed the position of the tip of the electrode using
four C-arm (tunnel, postero-lateral, cephalad and lateral) views. They
injected 2mls of 5% bupivacaine to anaesthetise the target nerve and
produce dermatomal anaesthesia. A 22G electrode size was utilised. A
thermistor probe was inserted, and a 60 s lesion at 85 °C was per-
formed. Another lesion was created 5 mm posterior to the initial lesion
with a further 4 lesions medial and lateral to the initial two lesions to
account for variations in location of the target nerve.

3.4. Analysis of primary and secondary outcome measures

All four studies used the visual analogue score (VAS) as one of their
primary outcome criteria (POC). The VAS varied between measure-
ments of generalised pain (VAS-GP), back pain (VAS-BP), leg pain
(VAS-LP) or all the above.

Leclaire et al. utilised VAS-GP on a scale of 0–100. Baseline values
on enrolment were similar at 51.9U for the treatment group and 51.5U
for the placebo group. At 4 weeks for the treatment group, the VAS-GP
improved by 3.6U, but at 3 months, pain was deemed worse by 0.5U.
For the placebo group, pain was worse at 4 weeks with an increase of
0.6U, but at 3 months, pain had improved with a VAS-GP reduction by
of 7.2U. Statistical analysis showed no significant difference between

M. Al-Najjim et al. Journal of Orthopaedics 15 (2018) 1–8

2



Ta
bl
e
1

C
om

pa
ri
so
n
of

st
ud

y
se
tt
in
gs
,p

ar
ti
ci
pa

nt
s,

in
te
rv
en

ti
on

s
an

d
ou

tc
om

e
m
ea
su
re
s
us
ed

Le
cl
ai
re

(2
7)

G
eu

rt
s
(2
8)

V
an

W
ijk

(2
9)

N
at
h
(3
0)

D
es
ig
n

D
ou

bl
e-
bl
in
de

d
R
C
T

D
ou

bl
e-
bl
in
de

d
R
C
T

D
ou

bl
e-
bl
in
de

d
R
C
T

D
ou

bl
e-
bl
in
de

d
R
C
T

Y
ea
r
pu

bl
is
he

d
20

01
20

03
20

05
20

08
Lo

ca
ti
on

C
an

ad
a

N
et
he

rl
an

ds
N
et
he

rl
an

ds
Sw

ed
en

To
ta
l
nu

m
be

r
sc
re
en

ed
N
ot

m
en

ti
on

ed
10

01
46

2
37

6
To

ta
l
nu

m
be

r
el
ig
ib
le

70
83

81
40

R
an

do
m
is
at
io
n
m
et
ho

ds
U
se

of
fo
ur

se
ts

of
cl
os
ed

en
ve

lo
pe

s
U
se

of
fo
ur

se
ts

of
cl
os
ed

en
ve

lo
pe

s
U
se

of
fo
ur

se
ts

of
cl
os
ed

en
ve

lo
pe

s
C
om

pu
te
r-
ge

ne
ra
te
d
ra
nd

om
iz
at
io
n
sc
he

du
le
.

R
F
G
ro
up

36
45

40
20

C
on

tr
ol

G
ro
up

34
38

41
20

A
ge

ra
ng

e
(S
D
)
−

R
F

46
.7

(9
.3
)

46
.9

(1
1.
5)

46
.9

(1
1.
5)

56
(3
6–

79
)

A
ge

ra
ng

e
(S
D
)
−

co
nt
ro
l

46
.4

(9
.8
)

45
.3

(1
1.
0)

48
.1

(1
2.
6)

53
(3
7–

76
)

G
en

de
r
(M

:F
)
−

R
F

12
:2
4

18
:2
7

10
:3
0

6:
14

G
en

de
r
(M

:F
)
−

co
nt
ro
l

13
:2
1

15
:2
3

12
:2
8

9:
11

In
cl
us
io
n
cr
it
er
ia

Lo
w

ba
ck

pa
in

la
st
in
g
m
or
e
th
an

3
m
on

th
s’
du

ra
ti
on

Lu
m
bo

sa
cr
al

ba
ck

pa
in

la
st
in
g
>

6
m
on

th
s

D
ur
at
io
n
of

pa
in

−
6
m
on

th
s

C
on

ti
nu

ou
s
lo
w

ba
ck

pa
in

of
at

le
as
t
2
ye

ar
s’
du

ra
ti
on

G
oo

d
re
sp
on

se
af
te
r
in
tr
aa

rt
ic
ul
ar

fa
ce
t

in
je
ct
io
ns

un
de

r
fl
uo

ro
sc
op

y
Pa

in
re
lie

f
af
te
r
3
se
pa

ra
te
,s

in
gl
e-
le
ve

l,
di
ag

no
st
ic

ne
rv
e
bl
oc

ks
un

de
r
fl
uo

ro
sc
op

ic
gu

id
an

ce
>

50
%

V
is
ua

l
A
na

lo
g
Sc
al
e
(V

A
S)

re
du

ct
io
n
on

di
ag

no
st
ic

bl
oc

k
un

de
r
fl
uo

ro
sc
op

ic
gu

id
an

ce
2
se
pa

ra
te

po
si
ti
ve

fa
ce
t
bl
oc

ks
.

In
te
rv
en

ti
on

R
F
gr
ou

p
w
as

tr
ea
te
d
w
it
h
a
90

s
R
F

le
si
on

at
te
m
p
of
80

°C
of

th
e
m
ed

ia
l

br
an

ch
of

di
st
al

R
F
gr
ou

p
w
as

tr
ea
te
d
w
it
h
a
90

s
R
F
le
si
on

at
te
m
p

of
67

°C
.

R
F
gr
ou

p
w
as

tr
ea
te
d
w
it
h
a
60

s
R
F
le
si
on

at
te
m
p
of

80
°C
.

R
F
gr
ou

p
w
as

tr
ea
te
d
w
it
h
a
60

s
R
F
le
si
on

at
te
m
p
of
85

°C
.

C
an

nu
la

w
it
hd

ra
w
n
5
m
m

an
d
an

ot
he

r
le
si
on

m
ad

e.
4
m
or
e

le
si
on

s
m
ed

ia
l
an

d
la
te
ra
l
to

fi
rs
t
2
le
si
on

s
m
ad

e.
po

rt
io
n
of

th
e
sp
in
al

In
th
e
co

nt
ro
lg

ro
up

,e
le
ct
ro
de

s
w
er
e
po

si
ti
on

ed
in

a
si
m
ila

r
po

si
ti
on

to
th
e
R
F
gr
ou

p,
bu

t
no

ra
di
of
re
qu

en
cy

cu
rr
en

t
w
as

pa
ss
ed

.

In
th
e
co

nt
ro
lg

ro
up

,e
le
ct
ro
de

s
an

d
th
er
m
oc

ou
pl
e

pr
ob

es
w
er
e
po

si
ti
on

ed
si
m
ila

r
to

R
F
gr
ou

p,
bu

t
w
it
ho

ut
sw

it
ch

in
g
on

th
e
R
F
cu

rr
en

t

In
sh
am

gr
ou

p,
el
ec
tr
od

es
w
er
e
in
tr
od

uc
ed

as
in

(R
F
gr
ou

p)
,
bu

t
el
ec
tr
od

e
m
ai
nt
ai
ne

d
at

bo
dy

te
m
pe

ra
tu
re
.

po
st
er
io
r
ra
m
i
ne

rv
e

In
sh
am

gr
ou

p,
el
ec
tr
od

es
w
er
e

in
tr
od

uc
ed

as
in

(R
F
gr
ou

p)
,b

ut
th
e

te
m
pe

ra
tu
re

m
ai
nt
ai
ne

d
at

37
°C

Pr
im

ar
y
ou

tc
om

e
m
ea
su
re

Fu
nc

ti
on

al
di
sa
bi
lit
y
(R

ol
an

d
M
or
ri
s

sc
or
e
+

O
sw

es
tr
y)

V
is
ua

la
na

lo
gu

e
(V

A
S)

le
g-
pa

in
an

d
ba

ck
-p
ai
n
sc
or
es

C
om

bi
ne

d
ou

tc
om

e
m
ea
su
re

G
lo
ba

l
pe

rc
ep

ti
on

of
im

pr
ov

em
en

t
(p
at
ie
nt
s
ow

n
su
bj
ec
tiv

e
as
se
ss
m
en
t
on

a
6-
po
in
t
sc
al
e)

Pa
in

le
ve

ls
(V

A
S)

Ph
ys
ic
al

im
pa

ir
m
en

t
Pa

in
le
ve

ls
(V

A
S)

Pa
in

le
ve

ls
(V

A
S)

A
na

lg
es
ic

in
ta
ke

Ph
ys
ic
al

ac
ti
vi
ti
es

A
na

lg
es
ic

in
ta
ke

Se
co

nd
ar
y
ou

tc
om

e
m
ea
su
re

Tr
i-
ax

ia
l
dy

na
m
om

et
ry

of
lo
w

ba
ck

m
ob

ili
ty

SF
-3
6
(Q

ua
lit
y
of

Li
fe

Q
ue
st
io
nn

ai
re
)

G
lo
ba

l
pe

rc
ei
ve

d
eff

ec
t
(c
om

pl
et
e
re
lie
f,

>
50

%
re
lie
f,
no

eff
ec
t,
pa

in
in
cr
ea
se
)

M
ot
io
n
of

th
e
lu
m
ba

r
sp
in
e,

hi
p
m
ov

em
en

t

M
ax

im
al

st
re
ng

th
ag

ai
ns
t
re
si
st
an

ce
Pa

in
in
te
ns
it
y

Q
ua

lit
y
of

lif
e
va

ri
ab

le
(6
-p
oi
nt

sc
al
e)

B-
20

0
(a
ng

ul
ar

sp
ee
d
ag

ai
ns
t
25

%
of

th
e

m
ax

im
um

st
re
ng

th
re
si
st
an

ce
)

Ph
ys
ic
al

ac
ti
vi
ti
es

sc
al
e

SF
-3
6
(Q

ua
lit
y
of

Li
fe

Q
ue
st
io
nn

ai
re
)

C
lin

ic
al

si
gn

s
(p
re
se
nt

or
ab

se
nt
)

Ti
m
e
to

pr
im

ar
y

ou
tc
om

e
m
ea
su
re

4
w
ee
ks

3
m
on

th
s

3
m
on

th
s

6
m
on

th
s

12
w
ee
ks

M. Al-Najjim et al. Journal of Orthopaedics 15 (2018) 1–8

3



Ta
bl
e
2

C
om

pa
ri
so
n
of

pr
im

ar
y
an

d
se
le
ct
iv
e
se
co

nd
ar
y
ou

tc
om

e
m
ea
su
re
s.

Le
cl
ai
re

(2
7)

G
eu

rt
s
(2
8)

V
an

W
ijk

(2
9)

N
at
h
(3
0)

Pr
im

ar
y
ou

tc
om

e
m
ea
su
re
:

Fu
nc

ti
on

al
di
sa
bi
lit
y
(R

ol
an

d
M
or
ri
s
sc
or
e
+

O
sw

es
tr
y)

V
is
ua

l
an

al
og

ue
(V

A
S)

le
g-

pa
in

an
d
ba

ck
-p
ai
n
sc
or
es

Pa
in

le
ve

ls
(V

A
S)

G
lo
ba

l
pe

rc
ep

ti
on

of
im

pr
ov

em
en

t
(p
at
ie
nt
s
ow

n
su
bj
ec
tiv

e
as
se
ss
m
en
to

n
a
6-
po
in
t
sc
al
e)

Pa
in

le
ve

ls
(V

A
S)

Ph
ys
ic
al

im
pa

ir
m
en

t
Ph

ys
ic
al

ac
ti
vi
ti
es

Pa
in

le
ve

ls
(V

A
S)

A
na

lg
es
ic

in
ta
ke

A
na

lg
es
ic

in
ta
ke

Ti
m
e
to

pr
im

ar
y
ou

tc
om

e
m
ea
su
re

4
w
ee
ks

3
m
on

th
s

3
m
on

th
s

6
m
on

th
s

3
m
on

th
s

C
om

bi
ne

d
ou

tc
om

e
m
ea
su
re

(c
om

pr
is
in
g
of

V
A
S,

ph
ys
ic
al

ac
ti
vi
ti
es
,
an

d
an

al
ge

si
c

in
ta
ke

,f
ro
m

a
tw

ic
e-

w
ee
kl
y
re
co

rd
ed

di
ar
y)

N
A

N
A

Su
cc
es
s
de

fi
ne

d
by

C
O
M

in
R
F
gr
ou

p
–
27

.5
%

N
A

Su
cc
es
s
de

fi
ne

d
by

C
O
M

in
co

nt
ro
l
gr
ou

p
–
29

.3
%

D
iff
er
en

ce
in

su
cc
es
s
(p

=
0.
86

)

V
is
ua

l
an

al
og

ue
sc
al
e

V
A
S:

(0
–1

00
)

V
A
S:

(0
–1

0)
V
A
S:

(0
–1

0)
V
A
S:

(0
–1

0)
V
A
S

(R
F
gr
ou

p)
N
A

N
A

(R
F
G
ro
up

)
G
en

er
al
is
ed

Pa
in

Ba
se
lin

e
V
A
S-
G
P:

51
.9

U
Ba

se
lin

e
V
A
S-
G
P:

6.
03

U
(V

A
S-
G
P)

G
en

er
al
is
ed

pa
in

re
du

ce
d
by

3.
6
U
at

4
w
ee
ks

an
d
in
cr
ea
se
d

by
0.
5
U

at
3
m
on

th
s

G
en

er
al
is
ed

pa
in

re
du

ce
d
by

1.
9
U

on
11

-p
oi
nt

sc
al
e
(p

=
0.
00

2)
(C

on
tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

)
Ba

se
lin

e
V
A
S-
G
P:

51
.5

U
Ba

se
lin

e
V
A
S-
G
P:

4.
10

U
G
en

er
al
is
ed

pa
in

in
cr
ea
se
d
by

0.
6
U
at

4
w
ee
ks

an
d
re
du

ce
d

by
7.
2
U

at
12

w
ee
ks

G
en

er
al
is
ed

pa
in

re
du

ce
d
in

co
nt
ro
l

gr
ou

p
by

0.
4
U

on
11

-p
oi
nt

sc
al
e

(p
=

0.
29

)
4.
2%

ch
an

ge
at

4
w
ee
ks

D
iff
er
en

ce
in

re
du

ct
io
n
–
1.
55

U
(p

=
0.
02

)
−
7.
6%

ch
an

ge
at

12
w
ee
ks
.

N
o
si
gn

ifi
ca
nt

di
ff
er
en

ce
in

tr
ea
tm

en
t
eff

ec
t
be

tw
ee
n
tw

o
gr
ou

ps
V
A
S

N
A

(R
F
G
ro
up

)
(R

F
G
ro
up

(R
F
G
ro
up

)
Ba

ck
Pa

in
Ba

se
lin

e
V
A
S-
BP

:
5.
8
U

Ba
se
lin

e
V
A
S-
BP

:5
.8

U
Ba

se
lin

e
V
A
S-
BP

:5
.9
8
U

(V
A
S-
BP

)
Ba

ck
pa

in
re
du

ce
d
0.
6U

Ba
ck

pa
in

re
du

ce
d
2.
1
U

(p
=

0.
00

01
)*

Ba
ck

pa
in

re
du

ce
d
by

2.
1
U

(p
=

0.
00

4)
*

(C
on

tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

)
Ba

se
lin

e
V
A
S-
BP

:
6.
2
U

Ba
se
lin

e
V
A
S-
BP

:6
.5

U
Ba

se
lin

e
V
A
S-
BP

:3
.8
8
U

Ba
ck

pa
in

re
du

ce
d
1.
1
U

Ba
ck

pa
in

re
du

ce
d
by

1.
6
U

(p
=

0.
00

03
)*

Ba
ck

pa
in

re
du

ce
d
by

0.
7
U

(p
=

0.
13

)
D
iff
er
en

ce
in

re
du

ct
io
n
–

(p
=

0.
32

)
D
iff
er
en

ce
in

re
du

ct
io
n
–

(p
=

0.
00

4)
*

V
A
S

N
A

(R
F
G
ro
up

)
(R

F
G
ro
up

)
(R

F
G
ro
up

)
Le

g
Pa

in
Ba

se
lin

e
V
A
S-
LP

:6
.1

U
Ba

se
lin

e
V
A
S-
LP

:4
.2

U
Ba

se
lin

e
V
A
S-
LP

:4
.3
3
U

(V
A
S-
LP

)
Le

g
pa

in
re
du

ce
d
by

0.
7U

(p
=

0.
02

)
Le

g
pa

in
re
du

ce
d
by

1.
1
U

(p
=

0.
00

59
)*

R
ef
er
re
d
le
g
pa

in
re
du

ce
d
by

1.
6
U

(p
=

0.
01

6)
(C

on
tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

)
Ba

se
lin

e
V
A
S-
LP

:6
.2

U
Ba

se
lin

e
V
A
S-
LP

:4
.1

U
Ba

se
lin

e
V
A
S-
LP

:2
.7
3
U

Le
g
pa

in
re
du

ce
d
in

co
nt
ro
l

gr
ou

p
by

2.
0
U

Le
g
pa

in
re
du

ce
d
in

co
nt
ro
l
gr
ou

p
by

0.
7
U

R
ef
er
re
d
le
g
pa

in
re
du

ce
d
by

0.
13

U
(p

=
0.
31

)
D
iff
er
en

ce
in

re
du

ct
io
n
–

(p
=

0.
02

)
D
iff
er
en

ce
in

re
du

ct
io
n
–

(p
=

0.
00

4)
*

A
na

lg
es
ia

in
ta
ke

A
na

ly
si
s
of

m
ed

ic
at
io
ns

(a
ce
ta
m
in
op

he
n
or

N
SA

ID
s)

or
no

n-
ph

ar
m
ac
ol
og

ic
al

tr
ea
tm

en
ts
ho

w
ed

no
si
gn

ifi
ca
nt

di
ff
er
en

ce
be

tw
ee
n
th
e
tw

o
gr
ou

ps
at

4
or

12
w
ee
ks

fo
llo

w
up

.

(R
F
G
ro
up

)
(R

F
G
ro
up

)
(R

F
G
ro
up

)

Ba
se
lin

e
co

ns
um

pt
io
n
(8
-

po
in
t
sc
al
e)
:1

.4
U

Ba
se
lin

e
co

ns
um

pt
io
n
(8
-p
oi
nt

sc
al
e)
:1

U
Ba

se
lin

e
co

ns
um

pt
io
n
(6
-p
oi
nt

sc
al
e)
:4

.3
3
U

A
na

lg
es
ic

re
qu

ir
em

en
t
w
as

re
du

ce
d
by

0.
1
U

A
na

lg
es
ic

re
qu

ir
em

en
t
w
as

re
du

ce
d
by

0.
1
U

A
na

lg
es
ic

re
qu

ir
em

en
t
w
as

re
du

ce
d

by
1.
4
U

(p
=

0.
00

1)
(C

on
tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

) (c
on

tin
ue
d
on

ne
xt

pa
ge
)

M. Al-Najjim et al. Journal of Orthopaedics 15 (2018) 1–8

4



Ta
bl
e
2
(c
on

tin
ue
d)

Le
cl
ai
re

(2
7)

G
eu

rt
s
(2
8)

V
an

W
ijk

(2
9)

N
at
h
(3
0)

Ba
se
lin

e
co

ns
um

pt
io
n
(8
-

po
in
t
sc
al
e)
:1

.3
U

Ba
se
lin

e
co

ns
um

pt
io
n
(8
-p
oi
nt

sc
al
e)
:1

.5
U

Ba
se
lin

e
co

ns
um

pt
io
n
(6
-p
oi
nt

sc
al
e)
:3

.8
0
U

C
on

tr
ol

gr
ou

p
–
an

al
ge

si
c

re
qu

ir
em

en
t
w
as

re
du

ce
d
by

0.
2
U

C
on

tr
ol

gr
ou

p
–
an

al
ge

si
c
re
qu

ir
em

en
t
w
as

re
du

ce
d
by

0.
2
U

A
na

lg
es
ic

re
qu

ir
em

en
t
w
as

re
du

ce
d

by
0.
6
U

(p
=

0.
02

4)

N
o
st
at
is
ti
ca
l
si
gn

ifi
ca
nc

e
fo
un

d
be

tw
ee
n
gr
ou

ps
(p

=
0.
23

)

N
o
st
at
is
ti
ca
l
si
gn

ifi
ca
nc

e
fo
un

d
be

tw
ee
n
gr
ou

ps
D
iff
er
en

ce
be

tw
ee
n
gr
ou

ps
–(
p
=

0.
04

)*

O
sw

es
tr
y
Sc
or
e
(O

S)
(R

F
gr
ou

p)
N
A

N
A

N
A

Ba
se
lin

e
O
S:

38
.3

Im
pr
ov

ed
by

2.
7%

at
4
w
ee
ks

an
d
4.
7%

at
3
m
on

th
s

(C
on

tr
ol

gr
ou

p)
Ba

se
lin

e
O
S:

36
.4

Im
pr
ov

ed
by

2.
1%

at
4
w
ee
ks

an
d
2.
7%

at
3
m
on

th
s

N
o
si
gn

ifi
ca
nt

tr
ea
tm

en
t
eff

ec
t
(0
.6
%

ch
an

ge
).

R
ol
an

d
M
or
ri
s
Sc
or
e
(R

M
S)

(R
F
gr
ou

p)
N
A

N
A

N
A

Ba
se
lin

e
R
M
S:

52
.9

im
pr
ov

ed
by

8.
4%

at
4
w
ee
ks

an
d
9.
8%

at
3
m
on

th
s

(C
on

tr
ol

gr
ou

p)
Ba

se
lin

e
R
M
S:

51
.6

im
pr
ov

ed
by

2.
2%

at
4
w
ee
ks

an
d
7.
2%

at
3
m
on

th
s

D
iff
er
en

ce
be

tw
ee
n
gr
ou

ps
6.
2%

(p
=

0.
05

)*
an

d
2.
6%

at
12

w
ee
ks

(n
ot

si
gn

ifi
ca
nt
)

Ph
ys
ic
al

A
ct
iv
it
y

N
A

(R
F
G
ro
up

)
(R

F
G
ro
up

)
N
A

Ba
se
lin

e
ac
ti
vi
ty
:
19

.3
U

Ba
se
lin

e
ac
ti
vi
ty
:2

0.
6
U

Ph
ys
ic
al

ac
ti
vi
ty

im
pr
ov

ed
by

0.
5
U

Ph
ys
ic
al

ac
ti
vi
ty

im
pr
ov

ed
by

1.
5
U

(C
on

tr
ol

G
ro
up

)
(C

on
tr
ol

G
ro
up

)
Ba

se
lin

e
ac
ti
vi
ty
:
19

.1
U

Ba
se
lin

e
ac
ti
vi
ty
:1

8.
4
U

Ph
ys
ic
al

ac
ti
vi
ty

im
pr
ov

ed
in

co
nt
ro
l
gr
ou

p
by

0.
4
U

Ph
ys
ic
al

ac
ti
vi
ty

im
pr
ov

ed
in

co
nt
ro
l
gr
ou

p
by

0.
9
U

N
o
st
at
is
ti
ca
l
si
gn

ifi
ca
nc

e
fo
un

d
be

tw
ee
n
gr
ou

ps
N
o
st
at
is
ti
ca
l
si
gn

ifi
ca
nc

e
fo
un

d
be

tw
ee
n
gr
ou

ps

Pa
ti
en

ts
’o

w
n
gl
ob

al
as
se
ss
m
en

t
N
A

N
A

G
lo
ba

lp
er
ce
iv
ed

eff
ec
t
(G

PE
)
sc
al
e
(4
-p
oi
nt

Li
ke

rt
sc
al
e)

(
>

50
%

pa
in

re
lie

f)
(R

F
gr
ou

p)

(R
F
gr
ou

p)
Ba

se
lin

e
su
bj
ec
ti
ve

as
se
ss
m
en

t
(6
-

po
in
t
sc
al
e)
:3

.8
5
U
.

61
.5
%

ex
pe

ri
en

ce
d
im

pr
ov

em
en

t
in

ba
ck

pa
in

Im
pr
ov

em
en

t
by

1.
1
U

(P
<

0.
00

1)
50

%
ex
pe

ri
en

ce
d
im

pr
ov

em
en

t
in

le
g
pa

in
(C

on
tr
ol

gr
ou

p)
(C

on
tr
ol

gr
ou

p)
Ba

se
lin

e
su
bj
ec
ti
ve

as
se
ss
m
en

t
(6
-

po
in
t
sc
al
e)
:3

.3
5
U

39
%

ex
pe

ri
en

ce
d
im

pr
ov

em
en

t
in

ba
ck

pa
in

Im
pr
ov

em
en

t
by

0.
3
U

(P
=

0.
05

5)
36

.6
%

ex
pe

ri
en

ce
d
im

pr
ov

em
en

t
in

le
g
pa

in
D
iff
er
en

ce
be

tw
ee
n
gr
ou

ps
0.
8
U

(p
=

0.
00

4)
*

G
PE

al
so

sh
ow

s
R
F
to

be
su
pe

ri
or

to
sh
am

in
fe
m
al
e

pa
ti
en

ts
(P

=
0.
01

8)
,o

ld
er

pa
ti
en

ts
(P

=
0.
02

2)
,

pa
ti
en

ts
w
it
h
lo
ng

er
pa

in
hi
st
or
y
(P

=
0.
01

9)
,p

at
ie
nt
s

w
it
h
em

pl
oy

m
en

t
(P

=
0.
00

8)
,a

nd
pa

ti
en

ts
w
it
ho

ut
lo
w

ba
ck

su
rg
er
y
(P

=
0.
03

2)

*
St
at
is
ti
ca
lly

si
gn

ifi
ca
nt
.

M. Al-Najjim et al. Journal of Orthopaedics 15 (2018) 1–8

5



the two groups at 12 weeks.
In the case of Geurts et al., VAS-BP and VAS-LP were used as a POC.

Measurements were taken at 3 months and performed on a scale of
1–10. Baseline VAS-BP for the treatment group was 5.8U, with pain
improving by 0.6U at 3 months. For the control group, baseline VAS-BP
was higher at 6.2U but also improved by 1.1U at 3 months. There was
no statistical difference in reduction between the two groups
(p = 0.32). The VAS-LP for the treatment group was 6.1U at baseline
with an improvement 0.7U. For the control group the baseline VAS-LP
of 6.2U also improved by 2.0U at 3 months.

Van Wijk et al. utilised the VAS-BP and VAS-LP values based on a
0–10 scale. Baseline VAS-BP for the treatment group was 5.8U, with
pain improving by 2.1U at 3 months. For the control group, the VAS-BP
of 6.5U also improved by 1.6U at 3 months. The baseline VAS-LP of
4.2U improved by 1.1U for the treatment group as did the VAS-LP of
4.1U by 0.7U for the control group.

Nath el al used all three criteria as their primary outcome measures.
Their measurements were taken at 6 months. For VAS-GP, the baseline
score (on a scale of 1–10) of 6.03U improved by 1.9U for the treatment
group. For the control group an improvement of 0.4U was seen on a
baseline value of 4.1U at 6 months. The difference in reduction between
the groups was statistically significant with a p value of 0.02. The VAS-
BP for the treatment group was 5.98U with improvement at 4 months
by 2.1U. For the control group, the baseline VAS-BP of 3.88U also
improved by 0.7U. The baseline VAS-LP of 4.33U improved by 1.6U for
the treatment group, as did the VAS-LP of 2.73U by 0.13U for the
control group. Once again, the differences in results were statistically
significant for VAS-BP (p = 0.004) and VAS-LP (p = 0.004).

Analysis of analgesic intake was also performed at baseline and at
follow up appointments by all four studies. Leclaire et al. analysed the
actual medication (NSAIDs or acetaminophens) taken and showed no
significant difference in intake between the two groups at 4 or 3 month
follow up. The remains three studies used a more objective analgesia
intake scale that was based on either 8-point (Geurts et al. and Van Wijk
et al) or 6-point scale (Nath et al). Geurts et al. and Van Wijk et al.
showed no statistical significance in consumption between the treat-
ment and control groups. However, Nath et al. showed that the baseline
consumption of 4.33U was reduced by 1.4U at 6 months in the treat-
ment group and 3.8U at baseline for the control group by 0.6U for the
control group. The difference in intake between the groups was deemed
to be statistically significant with p = 0.04.

The Oswestry Score (OS) and Roland Morris Score (RMS) was only
used by Leclaire et al. The Baseline OS of 38.3 improved by 2.7% at 4
weeks and 4.7% at 3 months for the treatment group whilst the baseline
score of 36.4 improved by 2.1% at 4 weeks and 2.7% at 3 months.
Statistical analysis revealed no significant treatment effect between
groups. Similarly, measurements of functional disability through the
RMS showed a baseline of 52.9 improve by 8.4% at 4 weeks and 9.8%
at 3 months. For the control group, the baseline score of 51.6 improved
by 2.2% at 4 weeks and 7.2% at 3 months. The difference between
groups was not statistically significant at both 4 week or at 3 months.

Analysis of physical activity (PA) was done by Geurts et al. and Van
Wijk et al. Geurts et al. showed minimal improvement in baseline ac-
tivity of 19.3U by 0.5U at 3 months for the treatment group. For the
control group a similar baseline activity level of 19.1U improved by
0.4U. However, no statistical significance was found between the two
groups. Van Wijk et al. showed a baseline PA of 20.6U improves by
1.5U for the treatment groups and 18.4U at baseline by 0.9U for the
control group respectively. Once again, no statistical significance was
found between the two groups.

A modified 4-point Likert scale was utilised by Van Wijk et al. to
assess the Global Perceived Effect (GPE). This was based on the per-
ception of ≥50% pain relief. At 3 months, 61.5% of patients had im-
proved back and 50% of patients had improved leg pain. With the
control group 39% of patients had improved back and 36.6% of patients
had improved leg pain. The GPE also showed RF to be superior to sham

in female patients (P = 0.018), older patients (P = 0.022), patients
with longer pain history (P = 0.019), patients with employment
(P = 0.008), and patients without low back surgery (P = 0.032). It also
showed that the GPE for back and leg pain were in favour of radio-
frequency denervation when considering greater than 50% pain relief

Results of the primary and secondary outcome measures have been
tabulated below (Table 1).

4. Discussion

Chronic back pain (CBP) develops in about 10–15% of all patients,31

although many of these patients tend to develop acute exacerbation of
their pre-existing symptoms. The lumbar zygapophysial joints have
been implicated as one of the potential cause for low back pain syn-
dromes. The use of radiofrequency denervation of the lumbar zygapo-
physial joints as a modality for pain control has yielded varying results,
despite modifications of the original technique first described by
Shealy.13 Given the variability in results from the available literature,
this systematic review evaluated the available randomised controlled
trials to provide evidence to compare the outcome of radiofrequency
denervation compared to sham or placebo procedure in treating chronic
low back pain caused by lumber zygapophysial (facet) joints pathology.
All studies utilised a double-blinded principle, with improved the
methodologic quality of the paper.

4.1. Patients

From a methodologic perspective, three out of four studies had an
adequate number of patients that were eligible and subsequently in-
cluded in the study. Nath et al. screened a slightly small number of
patients (376) with 40 patients being eligible. The total number of
eligible patients between the studies was 274, of whom 141 received
active treatment. All 4 studies had an uneven sex distribution with a
higher female to male ratio of eligible patients for both the RF and
placebo groups. There was minimal variability in the mean age (46 yrs.)
between the RF and placebo groups in the Leclaire et al., Geurts et al.
and Van Wijk et al. studies. Nath et al. had a slight older cohort of
patient with a mean age of 53 yrs. for the RF group and 53 yrs. for the
placebo group. Given the nature of the surgical intervention utilised i.e.
invasive technique with additional radiological exposure, the number
of patients in each study was deemed appropriate.

4.2. Inclusion criteria

Both Geurts et al. and Van Wijk et al. included patients with lum-
bosacral back pain lasting more than 6 months’ duration. Leclaire et al.
included patients with minimum pain duration of 3 months whilst Nath
et al. included patients with a minimum of 2 years’ duration. The lower
number of eligible patients included in the latter study may therefore be
explained by the more stringent inclusion criteria of 2 years. All eligible
patients were deemed to have a positive response to a diagnostic nerve
block performed under fluoroscopic guidance however, due to a high
false positive effect; diagnostic blocks should ideally be performed
using placebo-controls. None of the four studies utilised a double-
blinded placebo-control diagnostic block model to confirm the origin of
pain. Geurts et al. and Nath et al. did however administer 3 and 2 se-
parate facet blocks respectively on separate occasions. Patients needed
consecutive positive responses from each of the blocks to be included.
Conversely, Leclaire et al. and Van Wijk et al. utilised a positive re-
sponse from a single block.

4.3. Interventions

The RF groups in both Leclaire et al. and Geurts et al. were both
treated with a 90 s RF lesion. Leclaire et al. heated the probe to 80 °C,
whilst the latter to 67 °C. Leclaire et al. performed two neurotomies for
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each nerve i.e. at the proximal and distal portion of the facet nerve. The
anatomical location was confirmed by dermatomal anaesthesia pro-
duced by injection of local anaesthetic (2mls of 1% lidocaine). The
neurotomy was also performed at a minimum of 2 levels, and this was
based on the initial facet joint injection. Similarly, Geurts et al. con-
firmed the location of the dorsal root ganglion by injecting local an-
aesthetic (3–5mls of 2% mepivacaine) and producing dermatomal an-
aesthesia. Geurts et al. specifically highlight a modification of the
technique used at S1 level by using Kirshner wires. This modification
was not utilised by any other study. Van Wijk et al. utilised a 60 s RF
lesion, also heated to 80 °C. The electrode positions were confirmed
radiologically being at the angle between the superior articular process
and transverse process. Dermatomal anaesthesia was also produced by
injecting 0.5mls of 2% mepivacaine. Nath et al. utilised a different
technique. The position of the electrode was confirmed of 3 radiological
views – the tunnel view, postero-lateral view, cephalad view. A lateral
view was utilised to ensure that the electrode did not protrude far en-
ough to damage the nerve root. 2mls of 0.5% bupivacaine was injected
to anaesthetise the target nerve. A 60 s RF lesion was performed at
temperature of 85 °C.The cannula was withdrawn 5 mm and another
lesion was made. 4 more lesions were made on either side on the initial
2 lesions. This would account for variations in nerve root anatomy and
therefore a higher chance of successfully targeting the nerve root. In
total, Nath et al. had 6 RF lesions per nerve root, higher than any of the
prior three studies. This technique alone may therefore account for the
positive outcome generated solely by this study.

All studies utilised the same technique for their respective control
groups, but maintained the electrode sat body temperature.

4.4. Outcome measures

All 4 studies utilised pain relief from a visual analogue score (VAS)
as a primary outcome measure. This varied from VAS-generalised pain
(Leclaire et al) to VAS-back pain and VAS-leg pain (Geurts et al. and
Van Wijk et al) to all three VAS scores (Nath et al). Leclaire et al. uti-
lised a 100-point scale, whilst the remainder a 10-point scale. The time
to the primary outcome measure = also varied in that the initial 3
studies used a 3-month VAS assessment (with Leclaire et al. also per-
forming an additional assessment at 4 weeks’ time post-intervention).
Nath et al. performed their first review at 6 months following the initial
intervention. In Leclaire et al. study, pain improved at 4 weeks, for the
RF group, but worsened at 3 months. At three months, there was no
significant treatment effect between groups.

With Geurts et al. study, both RF and control groups had an im-
provement in pain for both VAS-BP and VAS-LP, however there was no
statistical significance in difference in improvement between groups. In
fact, at 3 months the VAS-LP in the control group had improved to a
greater extent (reduced by 2.0 U from a baseline of 6.2 U) than the RF
group (reduced by 0.7 U from a baseline of 6.1 U) demonstrating sta-
tistical significance (p = 0.02).

Van Wijk et al. showed that the VAS-BP and VAS-LP improved in
both RF and control groups, achieving statistical significance at 3
months. They acknowledge that their results vary from Leclaire et al
(where reduction in VAS-GP in both groups from baseline did not
achieve statistical significance) and suggest that the administration of a
steroid in conjunction with the therapeutic effect of the diagnostic
block may have influenced subsequent findings. However, the com-
bined outcome measure and difference in reduction between groups at
3 months showed no differences between RF denervation and sham
treatment.

Nath et al showed a positive outcome from their study. At 6 months,
VAS-GP had improved in both RF and control groups. However, the
extent of improvement was greater following RF denervation (differ-
ence in reduction p = 0.02). Similar improvements in pain were seen
with VAS-BP (difference in reduction p = 0.004) and VAS-LP (differ-
ence in reduction p = 0.004) at 6 months.

All studies also utilised analgesic intake as an outcome measure.
Leclaire et al do not specify the methods used to assess analgesia intake
or whether a baseline consumption scale was used. Geurts et al and Van
Wijk et al utilised an 8-point analgesic scale whilst Nath et al utilised a
6-point scale. Leclaire et al comment no difference in analgesic intake
between the RF and control groups at either 4 or 12 weeks based on
acetaminophen or nonsteroidal anti-inflammatory intake or non-phar-
macological treatment such as physiotherapy. Geurts at et showed
minimal improvement in analgesic intake in both groups at 3 months,
with no statistical significance found between groups (p = 0.23). Van
Wijk et al demonstrated a similar outcome with no statistical sig-
nificance found between groups. Conversely, Nath et al showed a re-
duction in analgesic intake in both groups, with statistical significance
between groups. However, their study does show a higher baseline
analgesic intake in both groups with results based on a smaller 6-point
scale.

The Oswestry scores and Roland Morris Score were utilised by
Leclaire et al. Both had no significant treatment effects at 3 months. An
important outcome measure utilised by Nath et al was the 6-point pa-
tients’ own global assessment scale. At 3 months, patients who under-
went RF denervation were deemed to have a statistically significant
improvement from baseline (p < 0.001). With the control group, the
difference from baseline was not statistically significant (p = 0.055).

Van Wijk et al utilised a global perceived effect (GPE), which was
based on a modified 4-point Likert scale. The GPE for back and leg pain
were in favour of radiofrequency denervation, with majority experi-
encing ≥50% pain relief at 4 months in the RF group. The GPE also
showed preference to RF denervation in female patients (P = 0.018),
older patients (P = 0.022), patients with longer pain history
(P = 0.019), patients with employment (P = 0.008), and patients
without low back surgery (P = 0.032)

4.5. Study conclusion

Based on these outcome measures, only Nath et al state that patients
who underwent RF denervation showed statistically significant im-
provement in outcome measures and therefore should be utilised in
carefully selected patients with chronic back pain. Leclaire et al high-
light short-term improvement at 4 weeks, but showed no therapeutic
benefit at 3 months. They also recommend the use of a more stringent
patient inclusion criteria such as patient age. Similarly, Geurts et al do
not advocate its use as routine treatment for lumbosacral radicular
pain, with no statistical significance between groups at 3 months.
Although Van Wijk et al state that the combined outcome measure and
VAS showed no difference between RF and sham groups at 3 months,
with the GPE being in favour of RF, they recommend RF denervation in
selected patients based on the results of the GPE.

Outcomes from the studies included in this systematic review pro-
vide conflicting evidence that RF denervation provides therapeutic
benefit as a treatment modality for chronic back pain. Additionally, the
diagnostic blocks used to identify the source of pain were not placebo-
controlled local anaesthetic blocks, which may alter subsequent results.
Only one study by Nath et al explicitly advocates its use for LBP. The
technique utilised in this study appears to superior, utilising 6 RF le-
sions compared to the conventional 1 or 2, and this would help target
anatomical variations of the nerve root in the body. However, they did
have a small number of patients included in their study and their
duration of symptoms was significantly longer (2 years) compared to 3
(Leclaire et al) and 6 months (Geurts et al and Van Wijk et al) respec-
tively.

4.6. Applicability to NICE guidelines

The National Institute for Health and Care Excellence (NICE)
guideline (NG59) for the assessment and management of low back pain
and sciatica in over 16 s recommend referral for assessment for RF

M. Al-Najjim et al. Journal of Orthopaedics 15 (2018) 1–8

7



denervation based on 3 criteria:

1. When non-surgical treatment has failed and
2. The source of pain is thought to arise from structures supplied by the

medial branch nerve and
3. They have moderate or severe levels of localised back pain (rated as

5 or more on a visual analogue scale, or equivalent) at the time of
referral.

They also recommend that RF denervation should only be per-
formed after a positive diagnostic block.

Our systematic review shows that there is still insufficient evidence
to support the use of RF denervation as a treatment modality. Whilst the
Nath et al study does indeed depict positive outcomes following RF
denervation, they had small number of patients included, longer
duration of symptoms but what appears to be a superior surgical
technique. Therefore, their study design needs to be replicated, in
particular, the use of a 6 RF lesions. Immediate, intermediate and long
term outcomes based on this methodology should then be assessed.
Long-term outcomes extending beyond the 1-year period would help
track long-term and delayed adverse effects. Study designs also need to
focus on patient demographics, in particular patient age, gender and
duration of symptoms.

5. Conclusion

The studies included in this systematic review show conflicting
evidence at an intermediate 3–6-month stage. There is evidence form a
single study (Leclaire et al) demonstrating short-term benefit at 4
weeks, however, when repeated at 3 months, no difference is shown
between RF and sham groups. Nath et al do demonstrate statistical
significance between groups at 3 months. Their surgical technique was
different, and arguably superior, to the studies in the review. However,
their cohort of patient was significantly older, having back pain of at
least 2 years’ duration. As such, a direct comparison of studies is dif-
ficult. There is therefore need of larger, longer, higher-quality rando-
mised control trials with stringent inclusion criteria focusing on patient
age, gender, and uniform duration of symptoms. In addition to this, the
use of a double-blinded placebo-controlled local anaesthetic block to
confirm the origin of pain would be a welcomed addition for metho-
dological improvement. Only with meaningful, standardised outcome
measures can the effect of radiofrequency denervation for chronic back
pain be delineated.
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