
Background: Neuropathic facial pain occurs due to pathologic dysfunctions of a nerve 
responsible for mediating sensory fibers to the head. Surgical interventions, in cases of 
failed medical therapy, include microvascular decompression, radiofrequency (RF) ablation, 
percutaneous balloon decompression, and stereotactic radiosurgery. In this review, we 
focused on RF ablation as a treatment for chronic facial pain.

Objectives: The objective of this review was to summarize available evidence behind 
RF ablation for facial pain, including pain outcome measures, secondary outcomes, and 
complications.

Study Design: Systematic review. 

Setting: This systematic review examined studies that applied the use of RF ablation for 
management of facial pain.

Methods: This systematic review was reported following the guidelines outlined in 
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). Two 
reviewers independently scored the methodological quality of the selected studies. Due to 
heterogeneity of studies, a best-evidence synthesis of the available prognostic factors was 
provided. 

Results: We reviewed 44 studies and assessed their short- and long-term pain relief 
measurements, as well as secondary outcomes including patient satisfaction, quality of life 
improvements, decrease in oral medication use, and recurrence rates. Maximal pain relief 
was achieved in treatment groups using combined continuous radiofrequency (CRF) and 
pulsed radiofrequency (PRF) therapies, followed by CRF therapy alone and finally PRF therapy 
alone. All treatment regimens improved secondary outcomes. Common complications of 
treatment included facial numbness, masseter weakness, cheek hematomas, diminished 
corneal reflex, and dry eyes.

Limitations: A large variability in definitions of trigeminal neuralgia, RF technique, and 
patient selection bias was observed in our selected cohort of studies. In addition, there was a 
paucity of strong longitudinal randomized controlled trials and prospective studies. 

Conclusions: This systematic review found evidence that RF ablation is efficient in treating 
patients with facial pain, as well as in improving quality of life and reducing oral medication 
use. Maximal pain control is achieved using combined CRF and PRF therapy. Complications 
are uncommon and include facial numbness, masseter weakness, cheek hematomas, 
diminished corneal reflex, and dry eyes.

Key words: Radiofrequency, ablation, facial pain, chronic pain, trigeminal neuralgia, 
neuropathic pain, continuous radiofrequency, pulse radiofrequency
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NNeuropathic facial pain occurs due to 
pathologic dysfunctions of a nerve responsible 
for mediating sensory fibers to the head (1). 

Of these conditions, trigeminal neuralgia, is the most 
reported diagnosis of unilateral episodic facial pain, 
with an incidence of approximately 4 to 5 cases per 
100,000 (2). Patients may present with abrupt onset 
and short-lived unilateral shock-like pain over the 
trigeminal nerve distribution (3).

Currently used pharmacologic treatments include 
carbamazepine as the primary drug of choice, as well 
as oxcarbazepine for its relatively fewer side effects 
(4,5). However, nonresponders to drug therapy are as 
high as 25% to 50% in this population (6). Surgical in-
terventions, in cases of nonresponsive medical therapy, 
include microvascular decompression, radiofrequency 
(RF) ablation, percutaneous balloon decompression, 
and stereotactic radiosurgery. RF ablation is commonly 
used for treatment of patients with chronic pain (7-9). 
In this review, we focus on RF ablation as a treatment 
for chronic facial pain.

Continuous radiofrequency (CRF) induces coagula-
tive necrosis of tissue through high-frequency alter-
nating currents, in which probe temperatures are set 
between 60ºC and 80ºC (10). CRF has shown to be very 
effective in treatment of trigeminal neuralgia, with 
a success rate of 90% to 100% (11,12). However, the 
high temperature utilized by CRF may induce neuronal 
injury and lead to a higher risk of complications, such as 
hyperalgesia, facial numbness, masticatory atonia, and 
corneal hypoesthesia (13). However, pulsed radiofre-
quency (PRF) uses short high-voltage bursts followed by 
a silent phase, which allows for heat elimination (10). 
The reduced exposure to heat may reduce likeliness of 
developing complications but may also restrict effec-
tiveness of therapy (14,15). Some studies compare the 
effectiveness of combined CRF and PRF effectiveness 
and have shown promising results (15,16). 

The aim of this review is to summarize available 
evidence behind RF ablation, including pain outcome 
measures, secondary outcomes, and complications.

Methods

Systematic Literature Search
We searched Medline, PubMed, Cochrane Data-

base of Systematic Reviews, PROSPERO and Cochrane 
Central Register of Controlled Trials for relevant pub-
lications. We also searched google scholar and the 
clinical trial registry (clinicaltrials.gov) for additional 

publications. These database searches were completed 
on June 25, 2019. Our EMBASE and MEDLINE searches 
included both controlled terms (MeSH, EMBASE, Em-
tree, MEDLINE) and free text that included the follow-
ing: ‘radiofrequency ablation’, ‘radio-frequency’, ‘RF’, 
‘RFA’, ‘radiofrequency lesioning’, ‘ablation’, ‘neuroly-
sis’, ‘radiofrequency therapy’, ‘facial pain’, ‘trigeminal 
neuralgia’, ‘facial pain’, ‘neuropathic pain’, ‘analgesia’ 
and ‘pain’ in the English literature. Bibliographies of 
the published articles were screened for various chronic 
pain pathologies that received RF treatment of the tri-
geminal nerve.

Inclusion and Exclusion Criteria
We included randomized controlled trials (RCTs), 

open nonrandomized control studies, prospective stud-
ies, retrospective studied, case series, and case reports 
for this systematic review. We limited our search to 
publications of original studies that investigated the 
application of either CRF or PRF treatment in adult 
patients with chronic facial pain lasting for at least 1 
month or in patients with a diagnosis of facial pain. We 
excluded research that was only available in abstract or 
poster forms, animal studies, non-English articles, non-
RF technology, book chapters, case reports, unclear 
diagnosis, and pediatric population. 

Data Extraction and Syntheses
Data syntheses and analyses were performed, 

including assessment of the risk of bias or quality of 
individual studies, outcomes assessment, and qualita-
tive and quantitative analysis. Our final evaluation 
included case reports, retrospective, prospective, and 
randomized controlled studies. The reference popula-
tion, diagnostic group, and outcomes were extracted 
from these articles using a prespecified standardized 
extraction form. The information extracted from each 
study includes author’s last name, publication year, 
study design, number of arms, sample size, RF tech-
nique (pulse vs. conventional), temperature range and 
duration, duration of pain relief, secondary outcomes, 
side effects, and conclusions. We also extracted the 
mean and standard deviations for the pain scores when 
reported. If not reported, we included the article for 
thorough analysis and additional discussion purposes.

Quality of Evidence
The quality of each individual article used in 

this analysis was assessed using the Cochrane Review 
rating system (Table 1) and the Interventional Pain 



www.painphysicianjournal.com 	 E561

Use of RFA for the Management of Facial Pain

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Ab
hi

na
v e

t 
al.

 (2
01

2)
TN

70
50

.3
34

.3
Re

tro
sp

ec
tiv

e 
stu

dy
PS

R
Tr

ig
em

in
al

 
ne

rv
e

20
/2

3 
(8

7%
) M

S 
pa

-
tie

nt
s r

ep
or

te
d 

on
ly

 n
o 

pa
in

 o
r m

ild
 p

ai
n 

po
st-

PS
R;

 4
4/

47
 (9

3.
6%

) 
no

n-
M

S 
pa

tie
nt

s 
re

po
rte

d 
no

 p
ai

n 
or

 
m

ild
 p

ai
n 

po
st-

PS
R

Pa
tie

nt
 sa

tis
fa

c-
tio

n 
sc

or
es

 w
er

e 
go

od
-e

xc
ell

en
t i

n 
19

/2
3 

(8
2.

6%
) o

f 
M

S 
pa

tie
nt

s; 
an

d 
in

 3
8/

47
 (8

0.
9%

) 
of

 n
on

-M
S 

pa
tie

nt
s.

N
on

e r
ep

or
te

d

O
ut

co
m

e a
fte

r 
PS

R 
is 

ge
ne

ra
lly

 
go

od
 o

r e
xc

ell
en

t 
in

 b
ot

h 
M

S 
an

d 
no

n-
M

S 
pa

tie
nt

s 
w

ith
 T

N

Ad
ler

 et
 al

. 
(2

00
9)

TN
46

78
37

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy
Cy

be
rK

ni
fe

 
ra

di
os

ur
gi

ca
l 

rh
izo

to
m

y
Tr

ig
em

in
al

 
ne

rv
e

85
%

 o
f p

at
ie

nt
s h

ad
 

co
m

pl
et

e d
isa

pp
ea

r-
an

ce
 o

f T
N

; m
ea

n 
lat

en
cy

 o
f 5

.2
 w

ee
ks

. 
Pa

in
 re

lie
f b

eg
an

 1
 

w
ee

k 
po

st-
th

er
ap

y f
or

 
m

os
t p

at
ie

nt
s

39
/4

7 
(8

3%
) 

pa
tie

nt
s h

ad
 n

o 
or

 
m

ild
 n

on
-b

ot
he

r-
so

m
e f

ac
ia

l n
um

b-
ne

ss
 p

os
t-t

he
ra

py
. 

61
%

 p
at

ie
nt

s 
be

ca
m

e p
ai

n-
fre

e, 
w

ith
ou

t n
ew

 
de

ve
lo

pm
en

t o
f 

fa
ci

al
 n

um
bn

es
s, 

an
d 

di
sc

on
tin

ue
d 

an
tic

on
vu

lsa
nt

s.

TN
 re

cu
rr

ed
 in

 
1 

pa
tie

nt
. 7

/4
1 

pa
tie

nt
s w

ho
 

ha
d 

sin
gl

e R
S 

rh
izo

to
m

y h
ad

 
sig

ni
fic

an
t n

ew
 

ip
sil

at
er

al
 fa

ci
al

 
nu

m
bn

es
s.

O
pt

im
ize

d 
no

n-
iso

ce
nt

ric
 

Cy
be

rK
ni

fe
 R

S 
rh

izo
to

m
y r

es
ul

ts
 

in
 h

ig
h 

ra
te

s o
f 

pa
in

 re
lie

f.

A
kb

as
 et

 al
. 

(2
01

6)
Fa

ci
al

 p
ai

n 
sy

nd
ro

m
es

27
56

33
Re

tro
sp

ec
tiv

e 
stu

dy
PR

F
Sp

he
no

pa
lat

in
e 

ga
ng

lio
n

35
%

 o
f p

at
ie

nt
s h

ad
 

co
m

pl
et

e p
ai

n 
re

lie
f; 

42
%

, m
ild

-m
od

er
at

e 
pa

in
 re

lie
f; 

23
%

, n
o 

pa
in

 re
lie

f
N

/A
N

on
e r

ep
or

te
d

PR
F 

is 
ef

fe
ct

iv
e 

in
 tr

ea
tin

g 
in

tra
ct

ab
le

 
ch

ro
ni

c f
ac

e/
he

ad
 

pa
in

.

Ch
en

 et
 al

. 
(2

01
9

TN
37

59
.8

35
.1

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy

RF
 

rh
izo

to
m

y;
65

°C
 fo

r 
10

0s
 +

 7
0°

C
 

fo
r 1

00
s

Tr
ig

em
in

al
 

ne
rv

e
25

/3
7 

(6
7.

6%
) p

at
ie

nt
s 

re
sp

on
de

d 
to

 th
er

ap
y, 

VA
S 

sc
or

es
 d

ec
re

as
ed

 ≤
 

2 
(p

os
t-t

he
ra

py
)

Tr
ig

em
in

al
 

ne
rv

e v
ol

um
e 

w
as

 si
gn

ifi
ca

nt
ly

 
hi

gh
er

 in
 p

at
ie

nt
s 

w
ho

 d
id

 n
ot

 
re

sp
on

d 
to

 R
F 

th
er

ap
y

N
/A

M
ajo

rit
y o

f 
TN

 p
at

ie
nt

s 
re

sp
on

de
d 

to
 

RF
 rh

izo
to

m
y;

 
th

os
e t

ha
t d

id
n’t

 
ha

ve
 in

cr
ea

se
d 

tri
ge

m
in

al
 n

er
ve

 
vo

lu
m

e, 
w

hi
ch

 
m

ay
 b

e p
re

di
ct

ed
 

us
in

g 
M

RI
.

Ch
en

 et
 al

. 
(2

01
6)

TN
43

58
.8

37
.2

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy
RF

 
rh

izo
to

m
y;

 
60

°C
 fo

r 6
0s

Tr
ig

em
in

al
 

ne
rv

e
77

.8
%

 re
sp

on
de

d 
to

 
th

er
ap

y, 
pr

e-
pr

oc
ed

ur
e 

VA
S 

- p
os

t-t
he

ra
py

 
VA

S 
≥ 

6

CN
 V

 vo
lu

m
e i

n 
af

fe
ct

ed
 n

er
ve

 w
as

 
sm

al
ler

, f
ra

ct
io

na
l 

an
iso

tro
py

 w
as

 
lo

w
er

, a
pp

ar
en

t 
di

ffu
sio

n 
co

-
ef

fic
ie

nc
y w

as
 

hi
gh

er
, a

nd
 ra

di
al

 
di

ffu
siv

ity
 w

as
 

hi
gh

er
.

N
/A

M
ajo

rit
y o

f 
TN

 p
at

ie
nt

s 
re

sp
on

de
d 

to
 R

F 
rh

izo
to

m
y. 

D
e-

m
ye

lin
at

io
n 

an
d 

de
cr

ea
se

d 
CN

 V
 

vo
lu

m
e a

re
 m

ajo
r 

m
icr

os
tru

ct
ur

al
 

ab
no

rm
al

iti
es

 in
 

TN
 ca

us
ed

 b
y 

ne
ur

ov
as

cu
lar

 
co

m
pr

es
sio

n.

D
in

g 
et

 al
. 

(2
01

6)
TN

10
8

57
.9

38
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

RF
; 7

5°
C 

fo
r 

12
0s

Tr
ig

em
in

al
 

ne
rv

e
Pa

in
 re

lie
f w

as
 8

9.
8%

 
at

 1
 ye

ar
, 8

5.
71

%
 at

 2
 

ye
ar

s, 
an

d 
81

.6
3%

 at
 

3 
ye

ar
s

Th
er

e w
er

e 7
 

pr
oc

ed
ur

al
 fa

ilu
re

s 
du

e t
o 

an
at

om
ic

al
 

va
ria

tio
ns

.

1 
ca

se
 o

f f
ac

ia
l 

he
m

at
om

a; 
51

.9
2%

 h
ad

 
ex

tra
te

rr
ito

ria
l 

nu
m

bn
es

s, 
di

m
in

ish
ed

 
co

rn
ea

l r
ef

lex
, 

or
 m

as
se

te
r 

w
ea

kn
es

s.

RF
A

 re
lie

ve
s p

ai
n 

in
 T

N
 re

ga
rd

-
les

s o
f a

pp
ro

ac
h.

 
M

an
di

bu
lar

 an
gl

e 
ap

pr
oa

ch
 d

eli
ve

rs
 

m
or

e p
ai

n 
re

lie
f, 

be
tte

r q
ua

lit
y o

f 
lif

e s
co

re
s, 

an
d 

lo
w

er
 re

cu
rr

en
ce

 
ra

te
s a

t 3
 ye

ar
 

fo
llo

w
-u

p.

Ta
bl

e 
1.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

. 



Pain Physician: November/December 2020 23:E559-E580

E562 	 www.painphysicianjournal.com

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

D
in

g 
et

 al
. 

(2
01

8)
TN

80
CR

F;
 

56
.4

PC
RF

; 
55

.8

CR
F;

 
37

.5
PC

RF
; 

35
Re

tro
sp

ec
tiv

e 
stu

dy

CR
F;

 6
8°

C
 

fo
r 1

80
s

PC
RF

; 4
2°

C
 

fo
r 6

00
s +

 
68

°C
 fo

r 1
80

s

Tr
ig

em
in

al
 

ne
rv

e

VA
S 

sc
or

es
 in

 b
ot

h 
gr

ou
ps

 lo
w

er
 th

an
 

pr
e-

in
te

rv
en

tio
n 

sc
or

es
. 

PC
RF

 V
A

S 
sc

or
es

 w
er

e 
sig

ni
fic

an
tly

 lo
w

er
 th

an
 

CR
F 

at
 1

 m
on

th
 to

 2
 

ye
ar

s o
f f

ol
lo

w
-u

p

PC
RF

 g
ro

up
 h

ad
 

5%
 re

cu
rr

en
ce

 
ra

te
, C

RF
 

gr
ou

p 
ha

d 
20

%
 

re
cu

rr
en

ce
 ra

te
.

Fa
ci

al
 n

um
b-

ne
ss

, f
ac

ia
l 

he
m

at
om

a, 
w

ea
kn

es
s 

of
 m

as
tic

a-
to

ry
 m

us
cle

s, 
w

ea
ke

ne
d 

co
rn

ea
l r

ef
lex

, 
in

tra
cr

an
ia

l 
hy

po
te

ns
io

n 
he

ad
ac

he
.

PR
F 

co
m

bi
ne

d 
w

ith
 C

RF
 re

lie
ve

s 
pa

in
, i

nc
re

as
es

 
lat

e-
sta

ge
 p

ai
n 

re
m

iss
io

n 
ra

te
, 

re
du

ce
s c

om
-

pl
ic

at
io

ns
, a

nd
 

re
du

ce
s r

at
e o

f 
re

cu
rr

en
ce

.

El
aw

am
y e

t 
al.

 (2
01

7)
TN

43
CR

F;
 5

6
PR

F;
 5

5.
7

CR
F;

 
54

.5
PR

F;
 

50

Ra
nd

om
ize

d 
pr

os
pe

ct
iv

e 
stu

dy

CR
F;

 7
5°

C
 

fo
r 2

70
s

PR
F;

 4
2°

C
 

fo
r 1

0 
m

in
s

Tr
ig

em
in

al
 

ne
rv

e

VA
S 

sc
or

es
 m

os
t 

re
du

ce
d 

in
 C

PR
F 

gr
ou

p 
> 

CR
F 

> 
PR

F
CP

RF
: 9

.1
5+

/-1
.1

3 
pr

e-
in

te
rv

en
tio

n;
 0

 af
te

r 2
4 

m
on

th
s

CP
RF

 h
ad

 h
ig

he
st 

sa
tis

fa
ct

io
n 

ra
te

s 
> 

PR
F 

> 
CR

F. 
 

Pa
tie

nt
s i

n 
PR

F 
gr

ou
p 

co
nt

in
ue

d 
to

 u
se

 ca
rb

am
az

e-
pi

ne
 af

te
r p

ro
ce

-
du

re
; p

at
ie

nt
s i

n 
CP

RF
 an

d 
CR

F 
gr

ou
ps

 st
op

pe
d 

us
in

g 
ca

rb
am

az
e-

pi
ne

 b
y 6

 m
on

th
s 

fo
llo

w
-u

p.

N
um

bn
es

s 
an

d 
w

ea
kn

es
s, 

pa
re

sth
es

ia
.

Pa
in

 re
lie

f w
as

 
be

st 
in

 C
PR

F 
gr

ou
p,

 fo
llo

w
ed

 
by

 C
RF

 g
ro

up
, 

fo
llo

w
ed

 b
y P

RF
 

gr
ou

p.

Er
di

ne
 et

 al
. 

(2
00

7)
TN

40
CR

F;
 6

0
PR

F;
 6

4.
2

52
Ra

nd
om

ize
d 

pr
os

pe
ct

iv
e 

stu
dy

CR
F;

 7
0°

C
 

fo
r 6

0s
PR

F;
 4

2°
C,

 
2 

bu
rs

ts 
of

 
20

m
s a

pp
lie

d 
fo

r 1
20

s

Tr
ig

em
in

al
 

ne
rv

e

CR
F:

 M
ed

ia
n 

VA
S 

w
as

 1
 at

 1
 d

ay
 p

os
t-

th
er

ap
y. 

At
 3

 m
on

th
s, 

m
ed

ia
n 

VA
S 

w
as

 0
.5

. 
At

 6
 m

on
th

s, 
m

ed
ia

n 
VA

S 
w

as
 0

.5
. P

RF
: O

nl
y 

2/
20

 (1
0%

) p
at

ie
nt

s 
ha

d 
de

cr
ea

se
d 

VA
S 

1 
da

y p
os

t-t
he

ra
py

, w
ith

 
m

ed
ia

n 
VA

S 
of

 8
. A

t 3
 

m
on

th
s, 

m
ed

ia
n 

VA
S 

w
as

 8
.5

. T
he

se
 p

at
ie

nt
s 

th
en

 re
ce

iv
ed

 C
RF

, 
an

d 
m

ed
ia

n 
VA

S 
at

 6
 

m
on

th
s w

as
 1

CR
F:

 p
re

-th
er

ap
y 

m
ed

ia
n 

pa
tie

nt
 

sa
tis

fa
ct

io
n 

sc
or

e 
(P

SS
) w

as
 1

.5
; 

po
st-

th
er

ap
y 

da
y 1

 P
SS

 w
as

 8
; 

PR
F:

 p
re

-th
er

ap
y 

m
ed

ia
n 

PS
S 

w
as

 
1;

 p
os

t-t
he

ra
py

 
da

y 1
 P

SS
 w

as
 1

. 
A

fte
r t

hi
s g

ro
up

 
re

ce
iv

ed
 C

RP
, P

SS
 

w
as

 8
.

M
od

er
at

e 
he

ad
ac

he
 

fo
r 2

4h
. I

n 
al

l p
at

ie
nt

s 
w

ho
 re

ce
iv

ed
 

CR
F, 

m
ild

 
hy

po
es

th
es

ia
 

an
d 

pa
re

sth
es

ia
 

oc
cu

rr
ed

 af
te

r 
th

e p
ro

ce
du

re
.

CR
F 

is 
su

pe
rio

r 
to

 P
RF

 fo
r p

ai
n 

m
an

ag
em

en
t o

f 
TN

.

Fa
ng

 et
 al

. 
(2

01
5)

TN
60

St
d 

V;
 

63
.4

H
ig

h 
V;

 
60

.5

St
d 

V;
 

46
.7

H
ig

h 
V;

 
43

.3

Ra
nd

om
ize

d 
pr

os
pe

ct
iv

e 
stu

dy

St
d 

V;
 4

2°
C

 
fo

r 2
40

s
H

ig
h 

V;
 m

ax
 

42
°C

 fo
r 2

40
s

Tr
ig

em
in

al
 

ne
rv

e

St
an

da
rd

 vo
lta

ge
: 1

1 
(4

1%
) p

at
ie

nt
s h

ad
 

fa
vo

ra
bl

e o
ut

co
m

e u
p 

to
 6

 m
on

th
s; 

5 
pa

tie
nt

s 
ac

hi
ev

ed
 to

ta
l p

ai
n 

re
lie

f. 
16

 (5
9%

) p
at

ie
nt

s 
di

d 
no

t a
ch

ie
ve

 an
y 

re
lie

f. 
H

ig
h 

vo
lta

ge
: 

18
 (6

9%
) p

at
ie

nt
s h

ad
 

sig
ni

fic
an

t p
ai

n 
sc

or
e 

de
cr

ea
se

s 1
 ye

ar
 af

te
r 

tre
at

m
en

t. 
31

%
 (8

 p
a-

tie
nt

s)
 fa

ile
d 

to
 re

sp
on

d 
to

 tr
ea

tm
en

t. 
Ef

fe
ct

iv
e 

ra
te

s o
f h

ig
h 

vo
lta

ge
 

gr
ou

p 
w

er
e h

ig
he

r t
ha

n 
th

at
 o

f t
he

 st
an

da
rd

 
vo

lta
ge

St
an

da
rd

 vo
lta

ge
: 

6 
pa

tie
nt

s 
ac

hi
ev

ed
 n

um
er

ic
 

ra
tin

g 
sc

al
e r

eli
ef

 
> 

50
%

 an
d 

th
ei

r 
ca

rb
am

az
ep

in
e 

do
se

 w
as

 re
du

ce
d.

H
ig

h 
vo

lta
ge

: 1
3 

of
 1

8 
pa

tie
nt

s 
w

ho
 h

ad
 

sig
ni

fic
an

t p
ai

n 
sc

or
e d

ec
re

as
es

 
sto

pp
ed

 u
sin

g 
ca

rb
am

az
ep

in
e.

In
 n

on
-

re
sp

on
de

rs
 

w
ho

 
un

de
rw

en
t 

RF
 th

er
m

o-
co

ag
ul

at
io

n,
 

hy
pe

sth
es

ia
 in

 
th

e t
rig

em
in

al
 

ar
ea

 an
d 

m
as

tic
at

or
y 

m
us

cle
 

w
ea

kn
es

s w
as

 
re

po
rte

d.

H
ig

h 
vo

lta
ge

 
RF

A
 is

 as
 sa

fe
 as

 
sta

nd
ar

d 
vo

lta
ge

 
RF

A
 an

d 
is 

m
or

e e
ffe

ct
iv

e i
n 

tre
at

in
g 

TN
.

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



www.painphysicianjournal.com 	 E563

Use of RFA for the Management of Facial Pain

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Fa
ng

 et
 al

. 
(2

01
4)

TN
20

60
45

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy
RF

; 2
 cy

cle
s 

of
 4

2°
C,

 2
H

z 
fo

r 1
20

s
Tr

ig
em

in
al

 
ne

rv
e

7 
(3

5%
) p

at
ie

nt
s 

ex
pe

rie
nc

ed
 go

od
 ef

fe
ct

 
w

ith
 C

T-
gu

id
ed

 P
RF

. 
N

um
er

ic 
ra

tin
g 

sc
al

e 
of

 p
ai

n 
sc

or
e w

as
 0

 
sta

rti
ng

 at
 2

 w
ee

ks
 an

d 
up

 to
 1

 ye
ar

. T
he

 o
th

er
 

65
%

 d
id

 n
ot

 ex
pe

rie
nc

e 
>5

0%
 im

pr
ov

em
en

t, 
w

ith
 1

0 
pa

tie
nt

s (
50

%
) 

ex
pe

rie
nc

in
g 

no
 p

ai
n 

re
lie

f. 
N

um
er

ic 
ra

tin
g 

sc
al

e o
f p

ai
n 

sc
or

e w
as

 
8 

af
te

r 2
 w

ee
ks

 an
d 

0 
af

te
r c

on
ve

nt
io

na
l R

FA
 

af
te

r 1
 ye

ar

O
f t

he
 1

3 
(6

5%
) 

pa
tie

nt
s w

ho
 

ex
pe

rie
nc

ed
 n

o 
pa

in
 re

lie
f, 

10
 

pa
tie

nt
s n

ee
de

d 
lar

ge
 d

os
es

 o
f 

an
tic

on
vu

lsa
nt

s t
o 

re
lie

ve
 p

ai
n.

N
on

e r
ep

or
te

d

CT
-g

ui
de

d 
PR

F 
is 

no
t a

s e
ffe

ct
iv

e 
co

m
pa

re
d 

to
 

co
nv

en
tio

na
l 

RF
A

. H
ow

ev
er

, 
CT

-g
ui

de
d 

PR
F 

is 
as

so
ci

at
ed

 
w

ith
 fe

w
er

 
co

m
pl

ic
at

io
ns

.

Fr
ai

ol
i e

t a
l. 

(2
00

9)
TN

15
8

N
/A

N
/A

Re
tr

os
pe

ct
iv

e 
st

ud
y

RF
; 9

0-
95

°C
 

fo
r 1

0 
m

in
s

Tr
ig

em
in

al
 

ne
rv

e

C
om

pl
et

e p
ai

n 
re

lie
f w

as
 o

bt
ai

ne
d 

im
m

ed
ia

te
ly

 a
fte

r 
pr

oc
ed

ur
e i

n 
al

l 
pa

tie
nt

s. 
A

t a
ve

ra
ge

 
fo

llo
w

-u
p 

of
 8

.8
 ye

ar
s, 

re
cu

rr
en

ce
s o

cc
ur

re
d 

in
 1

2 
(7

.6
%

) p
at

ie
nt

s. 
In

 10
 o

f t
he

se
 p

at
ie

nt
s, 

th
e p

ro
ce

du
re

 w
as

 
re

pe
at

ed
 su

cc
es

sf
ul

ly

Se
le

ct
iv

e 
an

es
th

es
ia

 
w

as
 ac

hi
ev

ed
 

in
 3

rd
 d

iv
isi

on
 

of
 tr

ig
em

in
al

 
ne

rv
e i

n 
al

l b
ut

 2
 

pa
tie

nt
s.

9 
ex

pe
rie

nc
ed

 
ch

ee
k 

he
m

at
o-

m
a,

 6
 p

at
ie

nt
s 

ex
pe

rie
nc

ed
 

hy
po

es
th

e-
sia

 a
fte

r t
he

 
pr

oc
ed

ur
e, 

6 
ex

pe
rie

nc
ed

 
m

as
se

te
r 

dy
sf

un
ct

io
n,

 
2 

ex
pe

rie
nc

ed
 

1st
/2

nd
 di

vi
sio

n 
of

 tr
ig

em
in

al
 

ne
rv

e h
yp

oa
n-

es
th

es
ia

, 1
 h

ad
 

tr
an

sie
nt

 6
th

 
ne

rv
e p

al
sy

, 
1 

ha
d 

or
bi

ta
l 

he
m

at
om

a

RF
A

 fo
r p

ai
n 

re
lie

f o
f T

N
 is

 
im

m
ed

ia
te

ly
 

ef
fe

ct
iv

e, 
ha

s l
ow

 
ra

te
 o

f r
ec

ur
-

re
nc

e, 
an

d 
ca

n 
pr

od
uc

e s
ele

ct
iv

e 
an

es
th

es
ia

 in
 3

rd
 

di
vi

sio
n 

of
 tr

i-
ge

m
in

al
 n

er
ve

.

G
uo

 et
 a

l. 
(2

01
6)

TN
24

64
25

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy

RF
V

1;
 6

0-
65

°C
 

fo
r 9

0s
V

2;
 7

2°
C 

fo
r 

90
s

Tr
ig

em
in

al
 

ne
rv

e

22
 (9

1.
7%

) p
at

ie
nt

s h
ad

 
de

cr
ea

se
d 

VA
S 

sc
or

es
 

fro
m

 1
0 

to
 3

 w
ith

in
 

10
 d

ay
s p

os
t-t

he
ra

py
. 

2 
(8

.3
%

) p
at

ie
nt

s r
e-

po
rte

d 
de

cr
ea

se
d 

VA
S 

sc
or

es
 fr

om
 1

0 
to

 3
 b

y 
8 

w
ee

ks
 p

os
t-t

he
ra

py
. 

D
ur

in
g 

th
e 1

2 
an

d 
24

-m
on

th
 fo

llo
w

-u
p,

 
20

 (8
3.

3%
) p

at
ie

nt
s 

ex
pe

rie
nc

ed
 n

o 
pa

in
 

re
cu

rr
en

ce
. 4

 (1
6.

7%
) 

pa
tie

nt
s e

xp
er

ie
nc

ed
 

pa
in

 re
cu

rr
en

ce
 1

-2
 

ye
ar

s a
fte

r s
ur

ge
ry

12
.5

%
 (3

) p
at

ie
nt

s 
re

qu
ire

d 
2-

3 
pu

nc
tu

re
s t

o 
ta

rg
et

 th
e f

or
am

en
 

ov
al

e

25
%

 (6
) 

pa
tie

nt
s 

ex
pe

rie
nc

ed
 

m
ild

 n
um

bn
es

s 
po

st-
th

er
ap

y;
 

fa
ci

al
 

nu
m

bn
es

s 
us

ua
lly

 
su

bs
id

ed
 

w
ith

in
 6

 
m

on
th

s

St
er

eo
ta

ct
ic

 ap
-

pr
oa

ch
 co

m
bi

ne
d 

w
ith

 3
D

 C
T 

re
co

ns
tr

uc
-

tio
n 

m
od

eli
ng

 
ca

n 
im

pr
ov

e 
ac

cu
ra

cy
, s

af
et

y, 
an

d 
ef

fic
ie

nc
y 

of
 p

er
cu

ta
ne

ou
s 

RF
A

 in
 T

N
 p

a-
tie

nt
s f

or
 w

ho
m

 
th

e f
or

am
en

 o
va

le
 

is 
di

ffi
cu

lt 
to

 
ac

ce
ss

.

H
am

id
 et

 al
. 

(1
99

3)
TN

12
7

N
/A

70
Re

tro
sp

ec
tiv

e 
stu

dy
N

/A
Tr

ig
em

in
al

 
ne

rv
e

67
%

 o
f p

at
ie

nt
s 

re
ce

iv
ed

 ex
ce

lle
nt

 p
ai

n 
re

lie
f, 

19
%

 re
ce

iv
ed

 
"g

oo
d"

 p
ai

n 
re

lie
f, 

14
%

 
ha

d 
po

or
 p

ai
n 

re
lie

f
N

/A
1 

ca
se

 o
f 

ca
ro

tid
 ar

te
ry

 
pu

nc
tu

re
.

RF
A

 is
 a 

lo
w

-c
os

t 
pr

oc
ed

ur
e w

ith
 

lo
w

 m
or

bi
di

ty
 

an
d 

no
 m

or
ta

lit
y 

to
 tr

ea
t T

N
.

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



Pain Physician: November/December 2020 23:E559-E580

E564 	 www.painphysicianjournal.com

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

H
ua

ng
 et

 al
. 

(2
01

6)
TN

80
N

/A
32

.5
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

Pu
lse

 w
id

th
 

20
m

s, 
+2

 
de

gr
ee

s f
ro

m
 

60
°C

 to
 6

6°
C

 
ev

er
y 6

0s

Tr
ig

em
in

al
 

ne
rv

e

Ex
ce

lle
nt

 p
ai

n 
re

lie
f 

ac
hi

ev
ed

 in
 7

0/
80

 
(9

8.
8%

) p
at

ie
nt

s 
im

m
ed

iat
ely

 af
te

r t
he

 
pr

oc
ed

ur
e a

nd
 af

te
r 3

 
m

on
th

s. 
78

/8
0 

(9
7.

5%
) 

ex
pe

rie
nc

ed
 to

ler
ab

le
 

nu
m

bn
es

s

N
/A

1 
pa

tie
nt

 lo
st 

co
rn

ea
l r

ef
lex

, 
14

 p
at

ie
nt

s 
ex

pe
rie

nc
ed

 
m

ild
ly

 
de

cr
ea

se
d 

co
rn

ea
l r

ef
lex

, 
2 

pa
tie

nt
s f

elt
 

fo
re

ig
n 

bo
dy

 
se

ns
at

io
n 

in
 

ip
sil

at
er

al
 ey

e

Te
m

pe
ra

tu
re

 
co

nt
ro

lle
d 

RF
A

 
to

 V
1 

is 
ef

fe
ct

iv
e 

an
d 

sa
fe

 in
 

tre
at

in
g 

TN
.

Ka
np

ol
at

 et
 

al.
 (2

00
1)

TN
16

00
56

.8
47

.9
Re

tro
sp

ec
tiv

e 
stu

dy
RF

; 5
5 

to
 

70
°C

Tr
ig

em
in

al
 

ne
rv

e

Ea
rly

 (<
 6

 m
on

th
s)

 
pa

in
 re

cu
rr

en
ce

 
w

as
 o

bs
er

ve
d 

in
 

12
3 

pa
tie

nt
s (

7.
7%

), 
w

he
re

as
 la

te
 (>

 6
 

m
on

th
s)

 re
cu

rr
en

ce
 

w
as

 re
po

rte
d 

in
 

as
so

ci
at

io
n 

w
ith

 2
78

 
pa

tie
nt

s (
17

.4
%

). 
Th

e 
ov

er
al

l p
ai

n 
re

cu
rr

en
ce

 
ra

te
 w

as
 2

5.
1%

 d
ur

in
g 

an
 av

er
ag

e f
ol

lo
w

-u
p 

pe
rio

d 
of

 6
8.

1 
6 

66
.4

 
m

on
th

s (
ra

ng
e, 

12
–3

00
 

m
on

th
s)

12
16

 p
at

ie
nt

s 
(7

6%
) w

er
e 

m
an

ag
ed

 w
ith

 a 
sin

gl
e t

re
at

m
en

t 
an

d 
38

4 
pa

tie
nt

s 
(2

4%
) w

ith
 

m
ul

tip
le 

RF
 

pr
oc

ed
ur

es

D
im

in
ish

ed
 

co
rn

ea
l r

ef
lex

 
w

as
 o

bs
er

ve
d 

in
 9

1 
pa

tie
nt

s 
(5

.7
%

), 
m

as
se

te
r 

dy
sfu

nc
tio

n 
w

as
 o

bs
er

ve
d 

in
 6

6 
(4

.1
%

) 
pa

tie
nt

s, 
pa

in
fu

l 
dy

se
sth

es
ia

 
oc

cu
rr

ed
 in

 2
8 

pa
tie

nt
s (

1.
8%

)

Th
e m

os
t 

im
po

rt
an

t a
sp

ec
t 

in
 th

e s
ele

ct
io

n 
of

 th
e p

ro
ce

du
re

 
is 

its
 su

ita
bi

lit
y 

to
 th

e p
at

ie
nt

’s 
sta

tu
s, 

su
ch

 as
 

ag
e a

nd
 ty

pe
 an

d 
di

str
ib

ut
io

n 
of

 
pa

in
.`

Ko
ni

ng
 et

 al
. 

(2
01

4)
TN

28
68

50
Re

tro
sp

ec
tiv

e 
stu

dy
RF

; 7
0°

C 
fo

r 
60

s
Tr

ig
em

in
al

 
ne

rv
e

A
n 

in
iti

al
 tr

ea
tm

en
t 

ef
fe

ct
 o

f 8
9%

 w
as

 
ob

se
rv

ed
, 6

0%
 

su
sta

in
ed

 at
 1

2-
m

on
th

 
fo

llo
w

-u
p

A
 lo

w
er

 se
ns

or
y 

sti
m

ul
at

io
n 

th
re

sh
ol

d 
du

rin
g 

tre
at

m
en

t w
as

 
as

so
ci

at
ed

 w
ith

 
be

tte
r p

at
ie

nt
 

sa
tis

fa
ct

io
n

(P
 =

 0
.0

16
), 

im
pr

ov
ed

 p
ai

n 
re

lie
f (
P 

= 
0.

03
9)

, 
an

d 
tre

nd
ed

 
to

w
ar

d 
m

or
e 

hy
pe

sth
es

ia
(P

 =
 0

.0
77

)

M
ajo

r s
id

e 
ef

fe
ct

s w
er

e 
hy

pe
sth

es
ia

 
(5

6%
), 

dr
y 

ey
e (

20
%

), 
an

d 
m

as
se

te
r 

m
us

cle
 

w
ea

kn
es

s 
(1

2%
)

Th
is 

stu
dy

 
su

pp
or

te
d 

th
e 

hi
gh

 ef
fic

ie
nc

y 
of

 R
F 

tre
at

m
en

t, 
bu

t t
he

re
 w

as
 a 

hi
gh

 le
ve

l o
f s

id
e 

ef
fe

ct
s

Ko
su

gi
 et

 al
. 

(2
01

5)
TN

89
69

.4
33

.7
Re

tro
sp

ec
tiv

e 
stu

dy
RF

; 9
0°

C 
fo

r 
18

0s
Tr

ig
em

in
al

 
ne

rv
e

V
3 

TN
: 8

0.
2%

 at
 1

2 
m

on
th

s a
nd

 5
4.

9%
 at

 
24

 m
on

th
s. 

V
2 

TN
 

an
d 

V
2 

+ 
V

3 
TN

: 
40

.5
%

 an
d 

49
.3

%
 

at
 1

2 
m

on
th

s, 
an

d 
19

.6
%

 an
d 

17
.1

%
 at

 2
4 

m
on

th
s, 

re
sp

ec
tiv

ely
. 

Th
e m

ed
ia

n 
pa

in
-fr

ee
 

du
ra

tio
ns

 fo
r p

at
ie

nt
s 

w
ith

 V
2 

TN
, V

2 
+ 

V
3 

TN
, a

nd
 V

3 
TN

 w
er

e 
9,

 1
2,

 an
d 

36
 m

on
th

s, 
re

sp
ec

tiv
ely

.

O
f 3

7 
pr

oc
ed

ur
es

 
fo

r V
2 

TN
, 2

8 
(7

5.
7%

) p
at

ie
nt

s
re

qu
ire

d 
re

pe
at

ed
 P

RT
 

of
 th

e G
as

se
ria

n 
ga

ng
lio

n 
or

 P
RT

of
 in

fra
or

bi
ta

l 
ne

rv
e f

ro
m

 3
 to

 4
8 

m
on

th
s a

fte
r t

he
 

in
iti

al
 p

ro
ce

du
re

M
ajo

r 
co

m
pl

ic
at

io
ns

 
in

clu
de

d 
10

 ca
se

s o
f 

w
ea

kn
es

s o
f 

m
as

tic
at

or
y 

m
us

cle
s 

(1
2.

2%
), 

4 
in

to
ler

ab
le

 
dy

se
sth

es
ia

 
(4

.9
%

), 
an

d 
4 

ey
e p

ro
bl

em
s 

w
ith

ou
t 

ke
ra

tit
is 

(4
.9

%
)

A
lth

ou
gh

 th
e 

im
m

ed
iat

e 
su

cc
es

s r
at

e 
is 

hi
gh

, t
he

 
du

ra
bi

lit
y o

f p
ai

n 
re

lie
f o

f P
RT

 fo
r 

2n
d-

di
vi

sio
n 

TN
an

d 
m

ul
tip

le-
di

vi
sio

n 
TN

 
co

ul
d 

no
t b

e 
ex

pe
ct

ed
 to

 b
e a

s
gr

ea
t a

s f
or

 
iso

lat
ed

 
tri

ge
m

in
al

 3
rd

-
di

vi
sio

n 
ne

ur
al

gi
a

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



www.painphysicianjournal.com 	 E565

Use of RFA for the Management of Facial Pain

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Li
 et

 al
. 

(2
01

2)
TN

60
55

.6
40

Ra
nd

om
ize

d 
pr

os
pe

ct
iv

e 
stu

dy

Sh
or

t-
du

ra
tio

n 
CR

F:
 7

5°
C

 
fo

r 1
20

-1
80

s
Lo

ng
-

du
ra

tio
n 

CR
F:

 7
5°

C
 

fo
r 2

40
-3

00
s

PR
F:

 4
2o

C
 

fo
r 1

0 
m

in
s

Tr
ig

em
in

al
 

ne
rv

e

Sh
or

t-d
ur

at
io

n 
CR

F:
 

pa
in

 p
er

sis
te

d 
in

 3
 

pa
tie

nt
s a

t 1
 d

ay
, 1

 
pa

tie
nt

 at
 7

 d
ay

s a
nd

 4
 

pa
tie

nt
s a

t 6
 m

on
th

s
Lo

ng
-d

ur
at

io
n 

CR
F:

 
pa

in
 p

er
sis

te
d 

in
 1

 
pa

tie
nt

 at
 1

 d
ay

, 1
 

pa
tie

nt
 in

 7
 d

ay
s a

nd
 3

 
pa

tie
nt

s a
t 6

 m
on

th
s

PR
F:

 p
ai

n 
pe

rs
ist

ed
 in

 
5 

pa
tie

nt
s a

t 1
 d

ay
, 0

 
pa

tie
nt

s a
t 7

 d
ay

s a
nd

 3
 

pa
tie

nt
s a

t 6
 m

on
th

s

Th
er

e w
er

e 
no

 si
gn

ifi
ca

nt
 

di
ffe

re
nc

es
 in

 
qu

al
ity

 o
f l

ife
 at

 
th

re
e, 

six
, a

nd
 

12
 m

on
th

s a
fte

r 
RF

 tr
ea

tm
en

t 
be

tw
ee

n 
gr

ou
ps

 (p
 

> 
0.

05
).

A
ll 

pa
tie

nt
s 

(1
00

%
) 

ex
pe

rie
nc

ed
 

fa
ci

al
 

dy
se

sth
es

ia
 

on
 th

e d
ay

 
fo

llo
w

in
g 

th
e 

RF
 p

ro
ce

du
re

,  
on

e p
at

ie
nt

 
in

 ea
ch

 g
ro

up
 

ha
d 

m
ild

 
di

sc
om

fo
rt 

in
 

th
e i

ps
ila

te
ra

l 
ey

e

A
 sh

or
te

r C
RF

 
ex

po
su

re
 ti

m
e 

m
ay

 re
su

lt 
in

 le
ss

 
da

m
ag

e t
o

th
e g

an
gl

io
n 

w
ith

 co
m

pa
ra

bl
e 

ef
fic

ac
y f

or
 p

ai
n 

re
lie

f.

Li
u 

et
 al

. 
(2

00
5)

TN
18

N
/A

N
/A

Re
tro

sp
ec

tiv
e 

stu
dy

RF
; 6

0-
75

°C
 

fo
r 6

0-
90

s
Tr

ig
em

in
al

 
ne

rv
e

Ea
rly

 (<
 6

 m
on

th
s)

 
pa

in
 re

cu
rr

en
ce

 w
as

 
ob

se
rv

ed
 in

 2
 p

at
ie

nt
s 

(1
1.

1%
), 

w
he

re
as

 la
te

 (>
 

6 
m

on
th

s)
 re

cu
rr

en
ce

 
w

as
 re

po
rte

d 
in

 3
 

pa
tie

nt
s (

16
.7

%
).

Fi
ve

 ca
se

s 
ex

pe
rie

nc
ed

 
pa

rti
al

 p
ai

n 
re

lie
f, 

bu
t r

eq
ui

re
d 

m
ed

ic
at

io
n 

at
 a 

lo
w

er
 d

os
e t

ha
n 

in
 

th
e p

re
op

er
at

iv
e 

pe
rio

d.

N
/A

3D
-C

T 
fo

ra
m

en
 

ov
al

e l
oc

at
io

ns
 

ca
n 

ra
ise

 th
e 

su
cc

es
sfu

l r
at

e 
of

 p
un

ct
ur

e, 
en

ha
nc

e t
he

 
sa

fe
ty

, a
nd

 re
du

ce
 

th
e i

nc
id

en
ce

 ra
te

 
of

 co
m

pl
ic

at
io

n.

Li
u 

et
 al

. 
(2

01
6)

TN
84

69
.2

36
Re

tro
sp

ec
tiv

e 
stu

dy
RF

; 7
0 

to
 

75
°C

 fo
r 9

0s
Tr

ig
em

in
al

 
ne

rv
e

Th
e s

ur
vi

va
l r

at
es

 
of

 p
ai

n 
fre

e w
ith

ou
t 

m
ed

ic
at

io
ns

 at
 1

, 2
, 

an
d 

3 
ye

ar
s a

fte
r P

RT
 

w
er

e 8
5%

, 6
8%

, a
nd

 
54

%
, r

es
pe

ct
iv

ely
, 

w
ith

 a 
ne

ar
ly

 8
0%

 
ra

te
 fo

r e
ffe

ct
iv

e p
ai

n 
co

nt
ro

l (
pa

in
 fr

ee
, o

r 
pa

in
 co

nt
ro

lle
d 

w
ith

 
m

ed
ic

at
io

ns
) d

ur
in

g 
th

e s
tu

dy
 p

er
io

d.

Fo
ur

te
en

 o
f 

17
 p

at
ie

nt
s 

w
ho

 re
qu

ire
d 

re
tre

at
m

en
t 

se
lec

te
d 

ad
di

tio
na

l 
PR

T,
 re

su
lti

ng
 in

 8
 

pa
tie

nt
s (

57
%

) i
n 

ex
ce

lle
nt

 o
ut

co
m

e 
an

d 
12

 (8
6%

) 
in

 ef
fe

ct
iv

e p
ai

n 
co

nt
ro

l.

Th
e 

co
m

pl
ic

at
io

n 
ra

te
 w

as
 1

5%
, 

in
clu

di
ng

 6
 

pa
tie

nt
s w

ith
 

m
as

se
te

r 
w

ea
kn

es
s, 

2 
pa

tie
nt

s w
ith

 
im

pa
ire

d 
ta

ste
 ac

ui
ty

, 
4 

pa
tie

nt
s 

w
ith

 ab
se

nt
 

or
 d

ec
re

as
ed

 
co

rn
ea

l r
ef

lex
, 

1 
pa

tie
nt

 w
ith

 
oc

ul
om

ot
or

 
pa

ra
ly

sis
.

Pe
rc

ut
an

eo
us

 
ra

di
of

re
qu

en
cy

 
th

er
m

os
-

co
ag

ul
at

io
n 

is 
a s

af
e a

nd
 

ef
fic

ac
io

us
 

th
er

ap
eu

tic
 

m
et

ho
d 

fo
r 

pa
tie

nt
s w

ith
 

pe
rs

ist
en

t o
r 

re
cu

rr
en

t T
N

 
af

te
r s

ur
ge

ry
.

Lu
o 

et
 al

. 
(2

01
3)

TN
28

N
/A

N
/A

Re
tro

sp
ec

tiv
e 

stu
dy

Au
to

pu
lse

 
m

od
e w

ith
 

42
°C

, 2
 H

z 
an

d 
12

0s
Tr

ig
em

in
al

 
ne

rv
e

39
%

 o
f p

at
ie

nt
s 

ac
hi

ev
ed

 >
50

%
 

re
du

ct
io

n 
in

 n
um

er
ic

 
ra

tin
g 

sc
al

e u
p 

to
 

m
on

th
 6

 p
os

t-t
he

ra
py

, 
alt

ho
ug

h 
six

 p
at

ie
nt

s 
re

lap
se

d 
at

 7
–1

1 
m

on
th

s

Th
e i

nt
ra

op
er

at
iv

e 
ra

di
of

re
qu

en
cy

 
ou

tp
ut

 vo
lta

ge
 

an
d 

ele
ct

ric
 fi

eld
 

in
te

ns
ity

 w
er

e 
bo

th
 si

gn
ifi

ca
nt

ly
 

lo
w

er
 in

 th
e 

in
ef

fe
ct

iv
e g

ro
up

 
th

an
 in

 th
e 

ef
fe

ct
iv

e g
ro

up

N
o 

se
rio

us
 

in
tra

op
er

at
iv

e 
or

 p
os

t-t
he

ra
py

 
co

m
pl

ic
at

io
ns

 
w

er
e n

ot
ice

d

Pu
lse

 o
ut

pu
t 

vo
lta

ge
 an

d 
ele

ct
ric

 fi
eld

 
in

te
ns

ity
 m

ay
 

be
 th

e m
os

t 
im

po
rt

an
t 

pa
ra

m
et

er
s 

af
fe

ct
in

g 
th

e 
ou

tc
om

e o
f 

tre
at

m
en

t

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



Pain Physician: November/December 2020 23:E559-E580

E566 	 www.painphysicianjournal.com

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Lu
o 

et
 al

. 
(2

01
7)

Re
fr

ac
to

ry
 

ne
ur

al
gi

a 
of

 
in

fr
ao

rb
ita

l 
ne

rv
e

60
63

12
.5

Ra
nd

om
ize

d 
pr

os
pe

ct
iv

e 
stu

dy

St
d 

V
 g

ro
up

: 
42

°C
, 2

H
z, 

12
0s

, 2
 ti

m
es

H
ig

h 
V

 
gr

ou
p:

 4
2°

C,
 

m
ax

 V
, 1

20
s, 

2 
tim

es

In
fra

or
bi

ta
l 

ne
rv

e

In
 th

e s
ta

nd
ar

d 
vo

lta
ge

 
gr

ou
p,

 re
sp

on
se

 ra
te

 
w

as
 6

7%
 at

 o
ne

 m
on

th
, 

67
%

 at
 3

 m
on

th
s, 

63
%

 
at

 6
 m

on
th

s a
nd

 6
0%

 at
 

1 
ye

ar
 p

os
t-t

he
ra

py
. I

n 
th

e h
ig

h-
vo

lta
ge

 g
ro

up
, 

re
sp

on
se

 ra
te

 w
as

 9
0%

 
af

te
r o

ne
 m

on
th

, 3
 

m
on

th
s, 

6 
m

on
th

s a
nd

 
1 

ye
ar

 p
os

t-t
he

ra
py

A
m

on
g 

th
e 

pa
tie

nt
s i

n 
th

e 
hi

gh
 vo

lta
ge

 
gr

ou
p 

w
ho

 
re

sp
on

de
d 

to
 th

e 
hi

gh
 vo

lta
ge

 P
RF

, 
74

%
 h

ad
 co

m
pl

et
e 

pa
in

 re
lie

f a
nd

 
th

us
 d

isc
on

tin
ue

d 
an

ti-
ep

ile
pt

ic
 

ca
rb

am
az

ep
in

e 
an

d 
di

d 
no

t 
ex

pe
rie

nc
e 

re
cu

rr
en

t p
ai

n 
du

rin
g 

th
e o

ne
-

ye
ar

 fo
llo

w
-u

p

Fo
ur

 p
at

ie
nt

s 
(1

3%
) i

n 
th

e 
sta

nd
ar

d 
vo

lta
ge

 g
ro

up
an

d 
8 

pa
tie

nt
s 

(2
7%

) i
n 

th
e h

ig
h 

vo
lta

ge
 g

ro
up

 
ex

pe
rie

nc
ed

 
m

ild
 n

um
bn

es
s 

in
 th

e 
in

ne
rv

at
io

n 
ar

ea
 o

f t
he

 
in

fra
or

bi
ta

l 
ne

rv
e a

fte
r t

he
 

op
er

at
io

n.

H
ig

h 
vo

lta
ge

 
ra

di
of

re
qu

en
cy

 
w

as
 ef

fe
ct

iv
e a

nd
 

sa
fe

 fo
r p

at
ie

nt
s 

w
ith

 re
fra

ct
or

y 
ne

ur
al

gi
a o

f 
th

e i
nf

ra
or

bi
ta

l 
ne

rv
e a

nd
 

co
ul

d 
be

co
m

e a
 

tre
at

m
en

t o
pt

io
n 

in
 p

at
ie

nt
s w

ho
 

do
 n

ot
 re

sp
on

d 
to

 co
ns

er
va

tiv
e 

tre
at

m
en

t.

M
at

he
w

s e
t 

al.
 (2

00
0)

TN
25

8
N

/A
N

/A
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

N
/A

Tr
ig

em
in

al
 

ne
rv

e

At
 6

 m
on

th
s, 

ex
ce

lle
nt

 
or

 go
od

 p
ai

n 
re

lie
f 

oc
cu

rr
ed

 in
 8

7%
; 

Re
cu

rr
en

ce
 o

f p
ai

n 
re

qu
ire

d 
re

-o
pe

ra
tio

n 
in

 1
2%

; R
ec

ur
re

nc
e o

f 
pa

in
 d

id
 n

ot
 re

qu
ire

 
re

-o
pe

ra
tio

n 
in

 1
4%

Th
er

e w
er

e n
o 

m
or

ta
lit

ie
s, 

no
 si

gn
ifi

ca
nt

 
m

or
bi

di
ty

 an
d 

a 
lo

w
 ra

te
 o

f m
in

or
 

co
m

pl
ic

at
io

ns
.

D
ys

es
th

es
ia

 
de

ve
lo

pe
d 

in
 

20
 p

at
ie

nt
s 

(8
%

); 
co

rn
ea

l 
an

al
ge

sia
 

de
ve

lo
pe

d 
in

 8
 

pa
tie

nt
s (

3%
); 

"A
ne

sth
es

ia
 

do
lo

ro
sa

" 
de

ve
lo

pe
d 

in
 5

 
pa

tie
nt

s (
2%

).

W
ith

 th
e u

se
 

of
 th

is 
sp

ec
ifi

c 
di

ag
no

sti
c a

nd
 

m
an

ag
em

en
t 

al
go

rit
hm

, 
pa

tie
nt

s w
ith

 
tri

ge
m

in
al

 
ne

ur
al

gi
a c

an
 

be
 su

cc
es

sfu
lly

 
m

an
ag

ed
 w

ith
 

ra
di

of
re

qu
en

cy
 

th
er

m
al

 
rh

izo
to

m
y.

M
en

g 
et

 al
. 

(2
00

9)
TN

26
61

34
.6

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy

V
R 

as
sis

te
d 

RF
; 5

5-
75

°C
 

at
 0

.5
 m

in
-

1.
0 

m
in

 
cy

cle
s, 

to
ta

l 
of

 3
.5

-5
. 

m
in

s

Tr
ig

em
in

al
 

ne
rv

e

C
om

pl
et

e p
ai

n 
re

lie
f 

w
as

 ex
pe

rie
nc

ed
 

th
ro

ug
ho

ut
 th

e w
ho

le
 

sa
m

pl
e. 

O
nl

y o
ne

 
pa

tie
nt

 n
ee

de
d 

a 
se

co
nd

 R
F 

tri
ge

m
in

al
 

rh
izo

to
m

y f
or

 p
ai

n 
re

cu
rr

en
ce

 af
te

r 1
6 

m
on

th
s

Vi
rtu

al
 re

al
ity

 
as

su
re

s a
cc

ur
at

e 
di

re
ct

io
n 

of
 

tre
at

m
en

t a
nd

 
al

lo
w

s r
ea

l-t
im

e 
m

an
ip

ul
at

io
n.

Th
er

e w
er

e 
no

 n
ot

ed
 

po
st-

th
er

ap
y 

co
m

pl
ic

at
io

ns
.

Ac
cu

ra
cy

 an
d 

su
cc

es
s r

at
e o

f  
RF

 tr
ig

em
in

al
 

rh
izo

to
m

y c
an

 b
e 

im
pr

ov
ed

 w
ith

 
vi

rtu
al

 re
al

ity

M
en

g 
et

 al
. 

(2
00

8)
TN

48
70

37
.5

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy
RF

; 6
5,

 7
5,

 
80

°C
 fo

r 6
0s

, 
2-

3 
tim

es
Tr

ig
em

in
al

 
ne

rv
e

Th
irt

y-
six

 (7
5%

) 
pa

tie
nt

s a
tta

in
ed

 7
5%

 
to

 1
00

%
 p

ai
n 

re
lie

f, 
7 

(1
4%

) a
tta

in
ed

 5
0%

 to
 

75
%

 p
ai

n 
re

lie
f, 

an
d 

5 
(1

1%
) h

ad
 3

0%
 to

 5
0%

 
re

lie
f.

H
ea

rt 
ra

te
 

de
cr

ea
se

d 
du

rin
g 

ov
al

 fo
ra

m
en

 
pu

nc
tu

re
 an

d 
re

co
ve

re
d 

sp
on

ta
ne

ou
sly

 
af

te
r p

au
sin

g 
or

 ce
as

in
g 

th
e 

m
an

ip
ul

at
io

n 
in

 6
 p

at
ie

nt
s. 

H
ea

rt 
ra

te
 in

 
th

e o
th

er
 4

2 
pa

tie
nt

s, 
ho

w
ev

er
, 

in
cr

ea
se

d 
m

ar
ke

dl
y.

N
o 

re
lev

an
t 

ca
rd

io
va

sc
ul

ar
 

or
 

ce
re

br
ov

as
cu

lar
 

se
qu

ela
 w

as
 

ob
se

rv
ed

.

G
re

at
er

 
an

tic
ip

at
or

y
aw

ar
en

es
s s

ho
ul

d 
be

 d
ire

ct
ed

 
to

w
ar

d 
pr

es
so

r 
th

an
 d

ep
re

ss
or

 
re

sp
on

se
s d

ur
in

g 
pe

rc
ut

an
eo

us
 R

F
th

er
m

o-
co

ag
ul

at
io

n 
th

er
ap

y o
f 

pr
im

ar
y 

tri
ge

m
in

al
 

ne
ur

al
gi

a.

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



www.painphysicianjournal.com 	 E567

Use of RFA for the Management of Facial Pain

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

O
nf

or
io

 et
 

al.
 (1

97
5)

TN
13

5
N

/A
N

/A
Re

tro
sp

ec
tiv

e 
stu

dy
RF

; 
C

oa
gu

lat
in

g 
cu

rr
en

t a
t 

80
°C

 fo
r 3

0s
Tr

ig
em

in
al

 
ne

rv
e

11
5/

13
5 

(8
5.

2%
)  

pa
tie

nt
s r

ep
or

te
d 

go
od

 
an

al
ge

sia
 w

ith
 n

o 
re

tu
rn

 o
f p

ai
n 

af
te

r t
he

 
fir

st 
pr

oc
ed

ur
e. 

16
/1

35
 

(1
1.

9%
) p

at
ie

nt
s r

e-
po

rte
d 

fa
ir 

to
 go

od
 an

-
al

ge
sia

 w
ith

 in
iti

al
 p

ai
n 

re
lie

f b
ut

 re
cu

rr
en

ce
 

of
 p

ai
n 

2 
w

ee
ks

 to
 1

4 
m

on
th

s p
os

t-t
he

ra
py

Ex
tra

cr
an

ia
l 

ca
ro

tid
 in

ju
ry

 
sh

ou
ld

 b
e v

irt
ua

lly
 

im
po

ss
ib

le,
 

an
d 

an
y m

ot
or

 
w

ea
kn

es
s o

f t
he

 
fif

th
 cr

an
ia

l n
er

ve
 

us
ua

lly
 su

bs
id

es
.

56
/1

35
 (4

1.
5%

) 
of

 p
at

ie
nt

s 
re

po
rte

d 
so

m
e d

eg
re

e 
of

 w
ea

kn
es

s. 
O

ne
 p

at
ie

nt
 

re
po

rte
d 

six
th

-
ne

rv
e p

al
sy

 
an

d 
it 

re
so

lv
ed

 
in

 6
 m

on
th

s. 
Tw

o 
pa

tie
nt

s 
re

po
rte

d 
ne

ur
op

ar
aly

tic
 

ke
ra

tit
is.

Ra
di

of
re

qu
en

cy
co

ag
ul

at
io

n 
of

 
th

e G
as

se
ria

n 
ga

ng
lio

n 
an

d
po

ste
rio

r r
oo

t 
to

 b
e a

 sa
fe

 an
d 

ef
fe

ct
iv

e m
od

e 
of

 tr
ea

tm
en

t f
or

 
pa

tie
nt

s w
ith

 
se

ve
re

 fa
ci

al
 

pa
in

, p
ar

tic
u-

lar
ly

 tr
ig

em
in

al
 

ne
ur

al
gi

a.

Sa
nc

he
z-

M
eji

a e
t a

l. 
(2

00
5)

TN
12

68
.6

25
Re

tro
sp

ec
tiv

e 
stu

dy
N

/A
Tr

ig
em

in
al

 
ne

rv
e

Fo
llo

w
in

g 
RF

A
, 2

1 
to

 
50

%
 o

f p
at

ie
nt

s h
av

e 
re

cu
rr

en
t T

N
 an

d 
15

%
 

re
qu

ire
 re

tre
at

m
en

t. 
M

ea
n 

fo
llo

w
-u

p 
(m

on
th

s)
 w

as
 6

0 
(+

/-
 

16
) i

f R
FA

 w
as

 th
e 1

st 
in

te
rv

en
tio

n 
an

d 
30

 
(+

/- 
10

) i
f R

FA
 w

as
 th

e 
la

st 
tre

at
m

en
t

RF
A

 w
as

 
as

so
ci

at
ed

 w
ith

 
th

e h
ig

he
st 

ra
te

 
of

 re
tre

at
m

en
t 

(4
1.

6%
)

RF
A

 w
as

 
as

so
ci

at
ed

 w
ith

 
th

e h
ig

he
st 

ra
te

 o
f n

ew
 

tri
ge

m
in

al
 

nu
m

bn
es

s 
af

te
r a

 se
co

nd
 

pr
oc

ed
ur

e 
(4

2%
).

Lo
w

er
 

re
tre

at
m

en
t 

ra
te

s w
er

e s
ee

n 
w

ith
 p

at
ie

nt
s 

w
ho

 in
iti

al
ly

 
un

de
rw

en
t 

ra
di

os
ur

ge
ry

 
co

m
pa

re
d 

w
ith

 
m

icr
ov

as
cu

lar
 

de
co

m
pr

es
sio

n 
or

 
RF

A
.

Ta
ha

 et
 al

. 
(1

99
5)

TN
15

4
63

35
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

N
/A

Tr
ig

em
in

al
 

ne
rv

e

15
3 

pa
tie

nt
s (

99
%

) 
ha

d 
pa

in
 re

lie
f a

fte
r 

on
e p

ro
ce

du
re

. P
ai

n 
re

cu
rr

en
ce

 w
as

 2
5%

 at
 

14
 ye

ar
s, 

15
%

 w
ith

in
 5

 
ye

ar
s, 

7%
 w

ith
in

 5
 to

 1
0 

ye
ar

s a
nd

 3
%

 w
ith

in
 1

0 
to

 1
5 

ye
ar

s. 
Th

e m
ed

ia
n 

pa
in

 fr
ee

 su
rv

iv
al

 w
as

 
32

 m
on

th
s f

or
 p

at
ie

nt
s 

w
ith

 m
ild

 h
yp

al
ge

sia
 

an
d 

m
or

e t
ha

n 
15

 ye
ar

s 
fo

r p
at

ie
nt

s w
ith

 d
en

se
 

hy
pa

lg
es

ia
 o

r a
na

lg
es

ia
.

Pa
tie

nt
s w

ith
 

an
al

ge
sia

 h
ad

 
th

e l
ow

es
t p

ai
n 

re
cu

rr
en

ce
 

ra
te

 (2
0%

) a
nd

 
th

e h
ig

he
st 

dy
se

sth
es

ia
 ra

te
 

(3
6%

).

35
 p

at
ie

nt
s 

(2
3%

) r
ep

or
te

d 
so

m
e e

xt
en

t o
f 

fa
ci

al
 se

ns
or

y 
de

pr
iv

at
io

n.

PS
R 

ha
s a

 h
ig

h 
lo

ng
-te

rm
 su

cc
es

s 
ra

te
 in

 p
at

ie
nt

s 
w

ith
 tr

ig
em

in
al

 
ne

ur
al

gi
a. 

Pa
in

 
re

cu
rs

 in
 2

5%
 o

f 
pa

tie
nt

s w
ith

in
 

14
 ye

ar
s o

f 
tre

at
m

en
t; 

95
%

 
of

 p
at

ie
nt

s a
re

 
sa

tis
fie

d 
w

ith
 th

e 
lo

ng
-te

rm
 re

su
lts

 
of

 th
e p

ro
ce

du
re

.

Ta
ng

 et
 al

. 
(2

01
4)

TN
33

64
.1

36
.4

Re
tro

sp
ec

tiv
e 

stu
dy

RF
; 7

5°
C 

fo
r 

12
0s

Tr
ig

em
in

al
 

ne
rv

e

O
f t

he
 3

0 
pa

tie
nt

s w
ith

 
im

m
ed

iat
e p

ai
n 

re
lie

f, 
19

 p
at

ie
nt

s (
63

.4
%

) 
m

ai
nt

ai
ne

d 
pa

in
 re

lie
f 

w
ith

 ‘e
xc

ell
en

t’ 
re

su
lts

 
fo

r t
he

 d
ur

at
io

n 
of

 
th

ei
r f

ol
lo

w
-u

p 
(m

ea
n 

44
.2

 m
on

th
s, 

ra
ng

e 
13

–6
7)

. T
he

 re
m

ai
ni

ng
 

11
 p

at
ie

nt
s (

36
.6

%
) 

w
ho

 ac
hi

ev
ed

 p
ai

n 
re

lie
f a

fte
r t

he
 se

co
nd

 
pr

oc
ed

ur
e h

ad
 re

cu
r-

re
nt

 sy
m

pt
om

s (
m

ea
n 

tim
e t

o 
re

cu
rr

en
ce

 1
7.

1 
m

on
th

s, 
ra

ng
e 5

–8
2)

.

Th
e s

uc
ce

ss
 ra

te
 

of
 p

ai
n 

re
lie

f 
fo

llo
w

in
g 

a s
ec

on
d 

PR
T 

pr
oc

ed
ur

e 
w

as
 7

5%
 at

 1
 ye

ar
, 

68
%

 at
 2

 ye
ar

s a
nd

 
68

%
 at

 5
 ye

ar
s

A
ll 

pa
tie

nt
s 

ha
d 

m
ild

-to
-

m
od

er
at

e f
ac

ia
l 

nu
m

bn
es

s 
w

hi
ch

 
gr

ad
ua

lly
 

al
lev

iat
ed

 in
 

al
l p

at
ie

nt
s. 

M
as

se
te

r 
w

ea
kn

es
s w

as
 

re
po

rte
d 

in
 3

 
pa

tie
nt

s a
nd

 
lim

ite
d 

m
ou

th
 

op
en

in
g 

in
 1

 
pa

tie
nt

.

Re
pe

at
ed

 R
F 

pr
oc

ed
ur

es
 m

ay
 

ac
hi

ev
e l

on
g-

te
rm

 
pa

in
 re

lie
f w

ith
 

a m
in

im
al

 ra
te

 
of

 co
m

pl
ic

at
io

ns
 

in
 p

at
ie

nt
s w

ith
 

m
ed

ic
at

io
n-

re
fra

ct
or

y T
N

 
as

 ef
fe

ct
iv

ely
 

as
 an

 in
iti

al
 R

F 
pr

oc
ed

ur
e.

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



Pain Physician: November/December 2020 23:E559-E580

E568 	 www.painphysicianjournal.com

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Ta
ng

 et
 al

. 
(2

01
5)

TN
11

37
61

.5
40

.6
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

RF
; 7

5°
C 

fo
r 

12
0s

Tr
ig

em
in

al
 

ne
rv

e

Ex
ce

lle
nt

 p
ai

n 
re

lie
f 

w
as

 ac
hi

ev
ed

 8
8%

 at
 1

 
ye

ar
, 7

9%
 at

 3
 ye

ar
, 7

2%
 

at
 5

 ye
ar

, 6
5%

 at
 7

 ye
ar

, 
57

%
 at

 9
 ye

ar
s, 

an
d 

52
%

 at
 1

1 
ye

ar
s

Th
e p

ai
n 

re
cu

r-
re

nc
e w

as
 o

b-
se

rv
ed

 in
 9

 (2
2%

 
of

 4
2 

pa
tie

nt
s)

 
pa

tie
nt

s w
ith

in
 

V
1 

di
str

ib
ut

io
n,

 
31

 (1
0.

8%
 o

f 2
89

 
pa

tie
nt

s)
 p

at
ie

nt
s 

w
ith

in
 V

2 
di

str
i-

bu
tio

n,
 5

1 
(1

8.
1%

 
of

 2
88

 p
at

ie
nt

s)
 

pa
tie

nt
s w

ith
in

 V
3 

di
str

ib
ut

io
n

98
3 

pa
tie

nt
s 

(8
4.

7%
) h

ad
 

fa
ci

al
 n

um
b-

ne
ss

 af
te

r t
he

 
pr

oc
ed

ur
e, 

m
as

se
te

r w
ea

k-
ne

ss
 w

as
 in

 9
1 

(8
%

) p
at

ie
nt

s, 
co

rn
eit

is 
w

as
 

ob
se

rv
ed

 in
 2

9 
(2

.6
%

) p
at

ie
nt

s

Fr
om

 o
ur

 d
at

a, 
al

l 
di

ffe
re

nt
 b

ra
nc

he
s 

di
vi

sio
n 

of
 T

N
 

ac
hi

ev
ed

 co
m

pa
-

ra
bl

e s
at

isf
ac

to
ry

 
cu

ra
tiv

e e
ffe

ct
; V

2 
ob

ta
in

ed
 th

e b
es

t 
ex

ce
lle

nt
 p

ai
n 

re
lie

f, 
af

te
r R

F 
pr

oc
ed

ur
e.

Te
lis

ch
ak

 et
 

al.
 (2

01
8)

At
yp

ic
al

 
fa

ci
al

 p
ai

n
15

N
/A

N
/A

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy

RF
; 

co
nt

in
uo

us
 

60
°C

 fo
r 6

0s
, 

2 
tim

es

G
lo

ss
o-

ph
ar

yn
ge

al
 

ne
rv

e

Fi
ve

 o
f 1

5 
(3

3%
) h

ad
 

go
od

 im
m

ed
iat

e a
nd

 
su

sta
in

ed
 p

ai
n 

re
lie

f 
(N

RS
 re

du
ct

io
n 

> 
50

%
 

up
 to

 1
2 

m
on

th
s)

, 
w

hi
le 

th
e o

th
er

 1
0 

(6
7%

) p
at

ie
nt

s h
ad

 a 
su

bo
pt

im
al

 re
sp

on
se

 
(N

RS
 re

du
ct

io
n 

< 
50

%
 

an
d/

or
 d

ur
at

io
n 

< 
3 

m
on

th
s)

.

W
e f

ou
nd

 th
at

 
us

in
g 

ou
r R

F 
tim

e 
an

d 
te

m
pe

ra
tu

re
 

pr
ot

oc
ol

 w
e w

er
e 

ab
le 

to
 ab

lat
e t

he
 

ne
rv

es
 en

ou
gh

 to
 

ca
us

e s
ig

ni
fic

an
t 

re
lie

f w
ith

ou
t 

co
m

pl
et

ely
 d

am
-

ag
in

g 
th

e n
er

ve
, 

ca
us

in
g 

pr
of

ou
nd

 
nu

m
bn

es
s a

nd
 

co
m

pl
et

e l
os

s o
f 

m
ot

or
 fu

nc
tio

n.

M
ild

 th
ro

at
 

nu
m

bn
es

s i
n 

50
%

 an
d 

m
ild

 
m

as
tic

at
or

y 
w

ea
kn

es
s i

n 
15

%
.

C-
ar

m
 C

T 
an

d 
flu

or
os

co
pi

c-
gu

id
ed

 R
FA

 h
ad

 
10

0%
 te

ch
ni

ca
l 

su
cc

es
s w

ith
 

ne
ed

le 
gu

id
an

ce
 

to
 p

re
vi

ou
sly

 
di

ffi
cu

lt 
lo

ca
tio

ns
, 

sp
ec

ifi
ca

lly
 th

e f
o-

ra
m

en
 ro

tu
nd

um
 

an
d 

th
e s

ty
lo

id
 

pr
oc

es
s.

Tr
on

ni
er

 et
 

al.
 (2

00
1)

TN
20

6
N

/A
N

/A
Re

tro
sp

ec
tiv

e 
stu

dy
N

/A
Tr

ig
em

in
al

 
ne

rv
e

Th
er

e w
as

 a 
50

%
 

ris
k 

fo
r r

ec
ur

re
nc

e 
of

 p
ai

n 
2 

ye
ar

s a
fte

r 
pe

rc
ut

an
eo

us
 R

F 
rh

izo
to

m
y.

Pa
tie

nt
s w

ith
ou

t 
se

ns
or

y i
m

pa
ir-

m
en

t a
fte

r 
m

icr
ov

as
cu

lar
 

de
co

m
pr

es
sio

n 
w

er
e p

ai
n 

fre
e 

sig
ni

fic
an

tly
 lo

n-
ge

r t
ha

n 
pa

tie
nt

s 
w

ho
 ex

pe
rie

nc
ed

 
po

st-
th

er
ap

y h
yp

-
es

th
es

ia
 o

r p
ar

tia
l 

rh
izo

to
m

y.

N
/A

M
icr

ov
as

cu
lar

 
de

co
m

pr
es

sio
n 

pr
ov

ed
 to

 b
e a

 
m

or
e e

ffe
ct

iv
e 

an
d 

lo
ng

-la
sti

ng
 

pr
oc

ed
ur

e f
or

 
pa

tie
nt

s w
ith

 
ty

pi
ca

l T
N

 th
an

 
RF

 rh
izo

to
m

y.

W
an

g 
et

 al
. 

(2
01

9)
TN

38
66

.8
52

.6
Re

tro
sp

ec
tiv

e 
stu

dy
RF

60
°C

 fo
r 1

20
s

65
°C

 fo
r 1

20
s

70
°C

 fo
r 1

20
s

Tr
ig

em
in

al
 

ne
rv

e

Th
e e

xp
er

im
en

t g
ro

up
 

ex
pe

rie
nc

ed
 1

00
%

 p
ai

n 
re

lie
f a

t 7
 d

ay
s a

nd
 3

 
m

on
th

s, 
94

.1
%

 at
 6

 
m

on
th

s a
nd

 8
8.

2%
 at

 
1 

ye
ar

. C
on

tro
l g

ro
up

 
sh

ow
ed

 1
00

%
 p

ai
n 

re
lie

f a
t 7

 d
ay

s a
nd

 3
 

m
on

th
s, 

90
.5

%
 at

 6
 

m
on

th
s a

nd
 8

5.
7%

 at
 

1 
ye

ar
.

Th
re

e p
at

ie
nt

s 
ex

pe
rie

nc
ed

 
pa

in
 re

cu
rr

en
ce

, 
re

sp
ec

tiv
ely

 at
 

fiv
e, 

six
, a

nd
 

ni
ne

 m
on

th
s 

af
te

r o
pe

ra
tio

n.
 

Fi
ve

 p
at

ie
nt

s 
su

bs
eq

ue
nt

ly
 

re
ce

iv
ed

 re
pe

at
ed

 
pe

rc
ut

an
eo

us
 

RF
 th

ro
ug

h 
th

e f
or

am
en

 
ro

tu
nd

um
 an

d 
go

t s
at

isf
ie

d 
po

st-
th

er
ap

y p
ai

n 
re

lie
f.

A
ll 

pa
tie

nt
s 

ex
pe

rie
nc

ed
 

m
ild

 fa
ci

al
 

nu
m

bn
es

s i
n 

th
e s

ec
on

d 
br

an
ch

 o
f t

he
 

tri
ge

m
in

al
 

ne
rv

e i
m

-
m

ed
iat

ely
 af

te
r 

su
rg

er
y, 

an
d 

th
is 

sy
m

pt
om

 
gr

ad
ua

lly
 su

b-
sid

ed
 w

ith
in

 
on

e t
o 

th
re

e 
m

on
th

s. 
Th

er
e 

w
er

e 5
 ca

se
s o

f 
fa

ci
al

 h
em

a-
to

m
as

 in
 th

e 
co

nt
ro

l g
ro

up
 

an
d 

1 
ca

se
 in

 
th

e e
xp

er
im

en
-

ta
l g

ro
up

.

C
om

pu
te

r-
as

sis
te

d 
pu

nc
tu

re
 

te
m

pl
at

e s
ho

w
s 

gr
ea

t p
ot

en
tia

l 
in

 en
ha

nc
in

g 
th

e s
af

et
y a

nd
 

ac
cu

ra
cy

 ab
lat

io
n 

of
 R

FT
 fo

r 
iso

lat
ed

 V
2 

TN
.

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



www.painphysicianjournal.com 	 E569

Use of RFA for the Management of Facial Pain

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Xu
 et

 al
. 

(2
00

6)
TN

54
N

/A
N

/A
Ra

nd
om

ize
d 

cli
ni

ca
l 

co
nt

ro
lle

d 
tri

al
N

/A
Tr

ig
em

in
al

 
ne

rv
e

Im
m

ed
iat

e c
om

pl
et

e 
pa

in
-r

eli
ef

 ra
te

 o
f t

he
 

na
vi

ga
tio

n 
gr

ou
p 

w
as

 
10

0%
, w

he
re

as
 it

 w
as

 
95

%
 in

 th
e c

on
tro

l. T
he

 
pr

op
or

tio
n 

of
 su

sta
in

ed
 

pa
in

-r
eli

ef
 ra

te
s a

t 1
2,

 
24

 an
d 

36
 m

on
th

s a
fte

r 
th

e p
ro

ce
du

re
 w

er
e 

85
%

, 7
7%

, a
nd

 6
2%

 in
 

th
e n

av
ig

at
io

n 
gr

ou
p,

 
an

d 
54

%
, 4

0%
, a

nd
 

35
%

 in
 th

e c
on

tro
l.

A
nn

ua
l 

re
cu

rr
en

ce
 ra

te
 

in
 th

e f
irs

t a
nd

 
se

co
nd

 ye
ar

s w
er

e 
15

%
 an

d 
23

%
 in

 
th

e n
av

ig
at

io
n 

gr
ou

p,
 an

d 
46

%
, 

60
%

 in
 th

e c
on

tro
l 

gr
ou

p.

N
o 

sid
e-

ef
fe

ct
 an

d 
co

m
pl

ic
at

io
n 

w
as

 n
ot

ed
 in

 
th

e n
av

ig
at

io
n 

gr
ou

p 
ex

ce
pt

 
m

in
im

al
 fa

ci
al

 
hy

pe
sth

es
ia

N
eu

ro
na

vi
ga

to
r-

gu
id

ed
 R

F 
is 

a 
sa

fe
 an

d 
pr

om
is-

in
g 

m
et

ho
d 

fo
r 

tre
at

m
en

t o
f i

n-
tra

ct
ab

le 
TN

 w
ith

 
be

tte
r s

ho
rt-

 an
d 

lo
ng

-te
rm

 o
ut

-
co

m
es

 an
d 

lo
w

er
 

co
m

pl
ic

at
io

n 
ra

te
 

th
an

 R
F 

w
ith

ou
t 

ne
ur

on
av

ig
at

io
n

Xu
e e

t a
l. 

(2
01

5)
TN

25
64

.4
48

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy
RF

; 7
5°

C 
fo

r 
4 

m
in

s
Tr

ig
em

in
al

 
ne

rv
e

22
 p

at
ie

nt
s (

88
%

) 
in

di
ca

te
d 

po
st-

th
er

ap
y 

VA
S 

sc
or

es
 o

f 0
, 

in
di

ca
tin

g 
co

m
pl

et
e 

re
so

lu
tio

n 
of

 p
ai

n 
af

te
r t

he
 p

ro
ce

du
re

. 
Re

cu
rr

en
ce

 w
as

 
ob

se
rv

ed
 in

 9
 p

at
ie

nt
s 

(3
6%

) a
t f

ol
lo

w
-u

p 
(m

ea
n 

fo
llo

w
-u

p 
pe

rio
d 

14
/7

4 
+/

- 1
1.

34
 

m
on

th
s)

.

A
ll 

pa
tie

nt
s 

w
ith

 re
cu

rr
en

t 
sy

m
pt

om
s w

er
e 

su
cc

es
sfu

lly
 

m
an

ag
ed

 w
ith

 
re

pe
at

 th
er

m
os

-
co

ag
ul

at
io

n,
 

as
 o

f t
he

 ti
m

e 
of

 p
ub

lic
at

io
n.

 
Th

us
, t

he
 to

ta
l 

re
op

er
at

io
n 

ra
te

 
w

as
 4

4%
.

M
ild

 p
er

sis
te

nt
 

fa
ci

al
 

nu
m

bn
es

s 
w

as
 n

ot
ed

 in
 

23
 p

at
ie

nt
s 

an
d 

no
 o

th
er

 
co

m
pl

ic
at

io
ns

 
w

er
e o

bs
er

ve
d.

3D
 im

ag
e-

gu
id

ed
 

RF
 th

er
m

os
-

co
ag

ul
at

io
n 

m
ay

 
he

lp
 m

iti
ga

te
 th

e 
ris

k 
of

 ia
tro

ge
ni

c 
da

m
ag

e t
o 

th
e 

op
ht

ha
lm

ic
 an

d 
m

an
di

bu
lar

 
ne

rv
es

 th
ro

ug
h 

re
pe

at
ed

 m
ov

e-
m

en
ts 

of
 th

e 
ne

ed
le 

in
tra

-
cr

an
ia

lly
—

w
hi

ch
 

co
ul

d 
re

su
lt 

in
 

w
ea

ke
ne

d 
m

as
-

tic
at

io
n 

an
d/

or
 

co
rn

ea
l d

am
ag

e.

Ya
ng

 et
 al

. 
(2

00
7)

TN
12

53
.8

58
.3

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy
RF

; 5
5-

75
°C

 
fo

r 3
0-

90
s

Tr
ig

em
in

al
 

ne
rv

e

Po
st-

th
er

ap
y p

ai
n 

w
as

 
m

in
im

al
 an

d 
re

so
lu

tio
n 

of
 T

N
 sy

m
pt

om
s 

w
as

 ac
hi

ev
ed

 in
 al

l 
12

 p
at

ie
nt

s a
cu

te
ly.

 
Sy

m
pt

om
s r

ec
ur

re
d 

in
 2

 o
f t

he
 1

2 
pa

tie
nt

s 
(a

ve
ra

ge
 fo

llo
w

-u
p 

pe
rio

d 
= 

13
 w

ee
ks

)

W
ith

 th
e 

as
sis

ta
nc

e o
f 

ne
ur

on
av

ig
at

io
n 

sy
ste

m
, w

e w
er

e 
ab

le 
to

 p
la

ce
 

RF
 ca

th
et

er
 ti

p 
pr

ec
ise

ly
 in

 ce
nt

ra
l 

pa
rt 

of
 tr

ig
em

in
al

 
ga

ng
lio

n,
 w

hi
ch

 
th

eo
re

tic
al

ly
 

m
in

im
ize

d 
th

e 
en

er
gy

 re
qu

ire
d 

to
 el

im
in

at
e 

th
e e

lec
tri

c 
sti

m
ul

at
io

n 
eli

cit
ed

 T
N

 
sy

m
pt

om
s.

Fa
ci

al
 

hy
pe

sth
es

ia
 

oc
cu

rr
ed

 in
 

al
l 1

2 
pa

tie
nt

s 
an

d 
tra

ns
ie

nt
 

m
as

se
te

r 
w

ea
kn

es
s 

oc
cu

rr
ed

 in
 2

 
pa

tie
nt

s

N
eu

ro
na

vi
ga

tio
n 

sy
ste

m
 h

elp
ed

 
sig

ni
fic

an
tly

 
in

 im
pr

ov
in

g 
ac

ut
e s

uc
ce

ss
fu

l 
ra

te
 an

d 
av

oi
di

ng
 m

ajo
r 

co
m

pl
ic

at
io

ns
 

du
rin

g 
RF

 
th

er
m

os
-

co
ag

ul
at

io
n 

th
er

ap
y i

n 
pa

tie
nt

s w
ith

 T
N

.

Ya
o 

et
 al

. 
(2

01
6)

TN
13

54
59

.2
48

.6
Ra

nd
om

ize
d 

pr
os

pe
ct

iv
e 

stu
dy

RF
; 6

2,
 6

5 
or

 6
8°

C 
fo

r 
18

0s
Tr

ig
em

in
al

 
ne

rv
e

Th
e p

er
ce

nt
ag

e 
of

 p
at

ie
nt

s w
ith

 
BN

I s
co

re
s I

–I
II

 
(s

at
isf

ac
to

ry
) a

t 
di

sc
ha

rg
e w

as
 1

00
%

, 
w

ith
 th

e h
ig

he
st 

pe
rc

en
ta

ge
 o

f B
N

I s
co

re
 

I (
ex

ce
lle

nt
) i

n 
G

ro
up

 
C 

(6
8°

C 
gr

ou
p)

. A
t 9

 
ye

ar
s, 

th
e p

er
ce

nt
ag

e 
of

 p
at

ie
nt

s a
bs

ol
ut

ely
 

w
ith

ou
t p

ai
n 

w
as

 >
50

%
 

in
 G

ro
up

s B
 (6

5°
C)

 
an

d 
C 

(6
8°

C)
 b

ut
 o

nl
y 

40
.6

%
 in

 G
ro

up
 A

 
(6

2°
C)

.

D
ur

in
g 

fo
llo

w
-u

p,
 

TN
 re

cu
rr

en
ce

 
w

as
 o

bs
er

ve
d 

in
 

12
2 

(2
7.

35
%

), 
91

 
(2

0.
78

%
), 

an
d 

59
 

(1
2.

55
%

) p
at

ie
nt

s 
w

ith
in

 th
e 6

2,
 6

5,
 

an
d 

68
°C

 g
ro

up
s, 

re
sp

ec
tiv

ely
.

D
ur

in
g 

RF
, 

52
 (3

.8
4%

) 
pa

tie
nt

s 
ex

pe
rie

nc
ed

 
m

ou
th

 
pe

ne
tra

tio
n,

 
12

 p
at

ie
nt

s 
ex

pe
rie

nc
ed

 
ex

te
rn

al
 

au
di

to
ry

 
m

ea
tu

s 
pe

ne
tra

tio
n 

w
ith

 b
lee

di
ng

, 
an

d 
4 

pa
tie

nt
s 

ex
pe

rie
nc

ed
 

ty
m

pa
ni

c 
m

em
br

an
e 

pe
rfo

ra
tio

n

RF
 at

 6
8°

C 
is 

re
co

m
m

en
de

d 
fo

r t
re

at
in

g 
V

2/
V

3 
TN

, a
nd

 R
F 

at
 6

2 
to

 6
5°

C
 

is 
op

tio
na

l f
or

 
pa

tie
nt

s w
ho

 w
ish

 
to

 m
in

im
ize

 th
e 

co
m

pl
ic

at
io

ns
 

su
ch

 as
 fa

ci
al

 
nu

m
bn

es
s.

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



Pain Physician: November/December 2020 23:E559-E580

E570 	 www.painphysicianjournal.com

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Ya
o 

et
 al

. 
(2

01
6)

TN
62

53
.2

43
.5

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
stu

dy
RF

; 6
8 

or
 

75
°C

 fo
r 1

80
s

Tr
ig

em
in

al
 

ne
rv

e

Th
e p

ai
n-

fre
e r

at
e w

as
 

95
.1

%
 at

 7
5°

C 
an

d 
93

.5
%

 at
 6

8°
C 

at
 1

 ye
ar

, 
84

.3
%

 an
d 

78
.1

%
 at

 3
 

ye
ar

s, 
an

d 
80

.7
%

 an
d 

74
.4

%
 at

 5
 ye

ar
s.

Th
er

e w
er

e 1
0 

an
d 

13
 ca

se
s 

of
 re

cu
rr

en
ce

, 
re

sp
ec

tiv
ely

, a
nd

 
6 

ca
se

s o
f b

ila
te

ra
l 

re
cu

rr
en

ce
.

Fa
ci

al
 

nu
m

bn
es

s 
pe

rs
ist

ed
 in

 
th

e 6
8°

C 
gr

ou
p 

in
 8

 (1
2.

9%
) 

pa
tie

nt
s a

nd
 in

 
th

e 7
5°

C 
gr

ou
p 

in
 4

9 
(7

9.
0%

) 
pa

tie
nt

s.

RF
 at

 lo
w

er
 

te
m

pe
ra

tu
re

s m
ay

 
be

 p
re

fe
ra

bl
e, 

an
d 

a t
em

pe
ra

tu
re

 
of

 6
8°

C 
ca

n 
be

 
re

co
m

m
en

de
d.

Ya
o 

et
 al

. 
(2

01
6)

TN
56

56
.1

46
.4

Ra
nd

om
ize

d 
cli

ni
ca

l 
co

nt
ro

lle
d 

tri
al

CR
F;

 6
2°

C
 

fo
r 2

40
-3

60
s

CR
F 

+ 
PR

F;
 C

RF
 

fo
llo

w
ed

 b
y 

42
°C

 fo
r 8

 
m

in
s

Tr
ig

em
in

al
 

ne
rv

e

In
 g

ro
up

s A
 an

d 
B,

 
a B

N
I s

co
re

 o
f I

 w
as

 
fo

un
d 

in
 8

1.
6%

 an
d 

92
.0

%
 at

 1
 ye

ar
, 6

8.
4%

 
an

d 
92

.0
%

 at
 2

 ye
ar

s, 
an

d 
68

.4
%

 an
d 

83
.6

%
 at

 
3 

ye
ar

s.

H
RQ

oL
 sc

or
es

 
of

 al
l t

he
 st

ud
y 

pa
tie

nt
s w

er
e 

lo
w

 b
ef

or
e t

he
 

th
er

m
al

 ab
lat

io
n 

pr
oc

ed
ur

es
 an

d 
hi

gh
 af

te
r t

he
 

pr
oc

ed
ur

es

14
 p

at
ie

nt
s 

ha
d 

co
rn

ea
l 

hy
po

es
th

es
ia

 
(1

1 
an

d 
3 

gr
ou

p 
A

 
an

d 
gr

ou
p 

B 
pa

tie
nt

s; 
P <

 0.
05

). 
Fa

ci
al

 
nu

m
bn

es
s 

w
as

 o
bs

er
ve

d 
in

 3
 (1

0.
7%

) 
an

d 
2 

(7
.1

%
) 

gr
ou

ps
 A

 an
d 

B 
pa

tie
nt

s 
(P

 > 0
.0

5)

PR
F 

ca
n 

de
cr

ea
se

 
th

e r
ec

ur
re

nc
e 

ra
te

 o
f T

N
, 

de
cr

ea
se

 th
e 

in
cid

en
ce

 ra
te

 
an

d 
sh

or
te

n 
th

e r
ec

ov
er

y 
tim

e o
f c

or
ne

al
 

hy
po

es
th

es
ia

, a
nd

 
lea

d 
to

 in
cr

ea
se

d 
qu

al
ity

 o
f l

ife
.

Za
kr

ze
w

sk
a 

et
 al

. (
19

99
)

TN
48

57
39

.9
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

RF
; 3

50
m

A
 

of
 cu

rr
en

t a
t 

70
-8

0°
C 

 fo
r 

30
0s

Tr
ig

em
in

al
 

ne
rv

e
At

 3
 ye

ar
s, 

12
%

 o
f 

pa
tie

nt
s r

ep
or

te
d 

th
at

 
th

ey
 h

ad
 at

yp
ic

al
 fa

ci
al

 
pa

in

Th
re

e y
ea

rs
 p

os
t-

th
er

ap
y, 

th
er

e 
w

as
 a 

re
po

rte
d 

48
%

 re
du

ct
io

n 
of

 d
ep

re
ss

io
n 

ca
se

s a
nd

 a 
36

%
 

de
cr

ea
se

 in
 

an
xi

et
y c

as
es

8%
 re

po
rte

d 
pr

ob
lem

s w
ith

 
ea

tin
g 

an
d 

w
ith

 
ey

e p
ro

bl
em

s

C
ar

ef
ul

 se
lec

tio
n 

of
 p

at
ie

nt
s 

fo
r s

ur
ge

ry
 

us
in

g 
ob

jec
tiv

e 
as

se
ss

m
en

ts
 

w
ill

 d
ec

re
as

e 
m

or
bi

di
ty

 
an

d 
im

pr
ov

e 
sa

tis
fa

ct
io

n.
 

Ps
yc

ho
lo

gi
ca

l, 
so

cio
lo

gi
ca

l a
nd

 
pa

tie
nt

s’ 
vi

ew
s 

m
us

t b
e i

nc
lu

de
d 

in
 ev

alu
at

io
ns

.

Zh
an

g 
et

 al
. 

(2
01

1)
TN

62
N

/A
N

/A
Re

tro
sp

ec
tiv

e 
stu

dy
N

/A
Tr

ig
em

in
al

 
ne

rv
e

Bo
th

 g
ro

up
s a

tta
in

ed
 

go
od

 p
ai

n 
re

lie
f r

at
e 

w
ith

in
 th

e f
irs

t t
w

o 
ye

ar
s o

f f
ol

lo
w

-u
p:

 
92

.3
%

, 8
4.

6%
 an

d 
82

.6
%

, 6
9.

6%
 re

sp
ec

-
tiv

ely
 (P

 >
 0

.0
5)

. A
fte

r 2
 

ye
ar

s, 
th

e v
irt

ua
l r

ea
lit

y 
or

 n
eu

ro
-n

av
ig

at
io

n 
as

sis
te

d 
RT

R 
gr

ou
p 

(g
ro

up
 B

) d
em

on
str

at
-

ed
 h

ig
he

r p
ai

n 
re

lie
f 

ra
te

s o
f 8

2.
5%

, 7
6.

2%
 

an
d 

68
.8

%
 at

 3
, 4

 an
d 

5 
ye

ar
s a

fte
r o

pe
ra

tio
n 

re
-

sp
ec

tiv
ely

, w
hi

le 
th

os
e 

in
 g

ro
up

 A
 w

as
 5

7.
2%

, 
49

.6
%

, a
nd

 3
6.

4%
(P

 <
 0

.0
5)

.

N
/A

N
on

e r
ep

or
te

d

RT
R 

w
as

 ef
fe

ct
iv

e 
in

 al
lev

ia
tin

g 
th

e 
pa

in
 o

f T
N

 ca
se

s 
su

ffe
rin

g 
fro

m
 

un
su

cc
es

sfu
l 

M
V

D
 

m
an

ag
em

en
t. 

W
ith

 th
e h

elp
 

of
 v

irt
ua

l 
re

al
ity

 im
ag

in
g 

te
ch

ni
qu

e o
r 

ne
ur

on
av

ig
at

io
n 

sy
ste

m
, t

he
 

pa
tie

nt
s c

ou
ld

 
at

ta
in

 b
et

te
r l

on
g-

te
rm

 p
ai

n 
re

lie
f.

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.



www.painphysicianjournal.com 	 E571

Use of RFA for the Management of Facial Pain

A
ut

ho
r 

(y
ea

r)
Cl

in
ic

al
 

D
ia

gn
os

is
Sa

m
pl

e 
si

ze
 

(N
)

A
ge

, 
M

ea
n 

(y
ea

rs
)

M
al

e 
(%

)
St

ud
y 

D
es

ig
n

A
bl

at
io

n 
Te

ch
ni

qu
e

A
bl

at
ed

 
N

er
ve

D
ur

at
io

n 
of

 P
ai

n 
R

el
ie

f
Se

co
nd

ar
y 

O
ut

co
m

e
Si

de
 E

ff
ec

ts
Co

nc
lu

si
on

Zh
en

g 
et

 al
. 

(2
01

5)
TN

27
56

.3
29

.6
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

RF
; 7

5°
C

 
fo

r 1
20

s, 
3 

cy
cle

s
Tr

ig
em

in
al

 
ne

rv
e

Th
e i

m
m

ed
iat

e s
uc

ce
ss

 
ra

te
s a

t 3
 d

ay
s a

fte
r 

pr
oc

ed
ur

e w
er

e 1
00

%
, 

an
d 

a p
ai

n-
fre

e s
ta

tu
s 

w
as

 st
ill

 o
bs

er
ve

d 
in

 2
5 

pa
tie

nt
s (

92
.6

%
) a

t 1
2 

m
on

th
s.

Th
e V

A
S 

sc
or

e o
f 

fa
ci

al
 d

ys
es

th
es

ia
 

w
as

 in
cr

ea
se

d 
in

 
th

e p
os

t-t
he

ra
py

 
fo

llo
w

-u
p 

vi
sit

s 
co

m
pa

re
d 

w
ith

 
ba

se
lin

e.

Te
m

po
ra

ry
 

m
as

tic
at

or
y 

dy
sfu

nc
tio

n 
w

as
 p

re
se

nt
 

fo
r a

 sh
or

t 
tim

e a
fte

r t
he

 
pr

oc
ed

ur
e, 

re
sid

in
g 

w
ith

in
 

12
 m

on
th

s.

CT
-g

ui
de

d 
PA

TI
EN

T-
RF

T 
fo

r T
N

 re
m

ai
ns

 
an

 ef
fe

ct
iv

e a
nd

 
sa

fe
 su

rg
ic

al
 

op
er

at
io

n.

Zh
en

g 
et

 al
. 

(2
01

5)
TN

27
56

.3
29

.6
Pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l 

stu
dy

RF
; 7

5°
C

fo
r 1

20
s, 

3 
cy

cle
s

Tr
ig

em
in

al
 

ne
rv

e

Th
e i

m
m

ed
iat

e s
uc

ce
ss

 
ra

te
s a

t 3
 d

ay
s a

fte
r 

pr
oc

ed
ur

e w
er

e 1
00

%
, 

an
d 

a p
ai

n-
fre

e s
ta

tu
s 

w
as

 st
ill

 o
bs

er
ve

d 
in

 2
5 

pa
tie

nt
s (

92
.6

%
) a

t 1
2 

m
on

th
s.

Th
e V

A
S 

sc
or

e o
f 

fa
ci

al
 d

ys
es

th
es

ia
 

w
as

 in
cr

ea
se

d 
in

 
th

e p
os

t-t
he

ra
py

 
fo

llo
w

-u
p 

vi
sit

s 
co

m
pa

re
d 

w
ith

 
ba

se
lin

e.

Te
m

po
ra

ry
 

m
as

tic
at

or
y 

dy
sfu

nc
tio

n 
w

as
 p

re
se

nt
 

fo
r a

sh
or

t t
im

e a
fte

r 
th

e p
ro

ce
du

re
, 

re
sid

in
g 

w
ith

in
 

12
 m

on
th

s.

CT
-g

ui
de

d 
PA

TI
EN

T-
RF

T 
fo

r T
N

 re
m

ai
ns

 
an

 ef
fe

ct
iv

e a
nd

 
sa

fe
 su

rg
ic

al
 

op
er

at
io

n.

Zh
ou

 et
 al

. 
(2

01
6)

TN
55

49
.3

63
.6

Re
tro

sp
ec

tiv
e 

stu
dy

RF
; 7

0°
C 

fo
r 

10
0s

Tr
ig

em
in

al
 

ne
rv

e

At
 2

-y
ea

r f
ol

lo
w

-u
p,

 
11

 p
at

ie
nt

s (
20

%
) h

ad
 

ex
ce

lle
nt

 p
ai

n 
re

lie
f, 

31
 

pa
tie

nt
s (

56
.4

%
) h

ad
 

go
od

 p
ai

n 
re

lie
f.

N
/A

N
/A

RF
 is

 a 
sa

tis
fa

ct
or

y 
tre

at
m

en
t 

str
at

eg
y f

or
 

pa
tie

nt
s w

ith
 T

N

Ta
bl

e 
1c

on
't.

 C
ha

ra
ct

er
is

ti
cs

 o
f 

st
ud

ie
s 

in
cl

ud
ed

 in
 s

ys
te

m
at

ic
 re

vi
ew

.

RF
A

: r
ad

io
fr

eq
ue

nc
y 

ab
la

tio
n;

 H
A

: h
ea

da
ch

e;
 T

N
: t

rig
em

in
al

 n
eu

ra
lg

ia
; M

S:
 m

ul
tip

le
 sc

le
ro

sis
; P

SR
: p

ar
tia

l s
en

so
ry

 rh
iz

ot
om

y;
 P

RF
: p

ul
se

d 
ra

di
of

re
qu

en
cy

; C
RF

: c
on

tin
uo

us
 ra

di
of

re
qu

en
cy

; 
PR

T:
 p

er
cu

ta
ne

ou
s r

ad
io

fr
eq

ue
nc

y 
th

er
m

oc
oa

gu
la

tio
n

Management Techniques–Quality Appraisal of 
Reliability and Risk of Bias Assessment Tool (IPM-
QRB) for RCTs (Table 2), and Interventional Pain 
Management Techniques–Quality Appraisal of Re-
liability and Risk of Bias Assessment Tool for non-
randomized or observational studies (IPM-QRBNR) 
(Table 3). 

Utilizing the Cochrane Review criteria, studies 
meeting at least 9 of the 13 inclusion criteria were 
considered high quality. Those meeting 5 to 8 cri-
teria were considered moderate quality, and those 
meeting fewer than 5 criteria were considered low 
quality and were excluded. Based on the IPM-QRB 
and IPM-QRBNR criteria, studies meeting the inclu-
sion criteria but scoring less than 16 were consid-
ered low quality and were excluded; studies scoring 
from 16 to 31 were considered moderate quality, 
and studies scoring from 32 to 48 were considered 
high quality and were included. Methodologic qual-
ity assessment of each manuscript was performed 
by 2 review authors. The assessment was carried out 
independently in an unblinded, standardized man-
ner to assess the methodologic quality and internal 
validity of all the studies considered for inclusion. If 
discrepancies occurred, a third reviewer performed 
an assessment, and a consensus was reached. Fur-
ther remaining issues were discussed by all review-
ers and were then resolved.

Results

Search Results
Our final search methodology yielded 677 

studies that investigated the use of RF treatment 
for facial pain. The search and study selection 
flow chart is displayed in Fig. 1. We identified 637 
publications after duplicates were removed. These 
studies were screened based on our inclusion and 
exclusion criteria. A total of 44 studies, comprised 
of 8 RCTs (14,15,17-22), 18 prospective (12,13,23-36), 
and 18 retrospective (16,18,37-53), are summarized 
in Table 4. 

Targeted Nerves
A total of 44 of the included 44 publications 

had subjects with a diagnosis of facial pain. The 
trigeminal nerve was the most commonly targeted 
nerve using CRF or PRF treatment. Another group 
of nerves identified as sphenopalatine ganglion, in-
fraorbital nerve, and glossopharyngeal nerve were 
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also ablated in 3 of the publications included in this 
review (19,34,38).

Quality of Evidence
Of the 44 manuscripts meeting inclusion criteria, 8 

were randomized trials (14,15,17-22). Tables 1 and 2 show 
the methodologic quality assessment and risk of bias in 
each of these trials utilizing the Cochrane review criteria 
and the IPM-QRB criteria, respectively. 

Assessment by the Cochrane review criteria 
showed that all of the trials were high quality. How-
ever, assessment by IPM-QRB showed only 2 trials to 
be of high quality (21,22), with the remaining 6 trials 
of moderate quality (14,15,17-20). Table 3 shows the 
assessment of the included nonrandomized or obser-

vational studies, including case reports, utilizing IPM-
QRBNR criteria. A total of 36 studies were included 
in this category. However, 5 of these were shown to 
be of high quality. The remainders were moderate-
quality studies.

Outcome
Pain outcomes were reported as Visual Analog Scale 

(VAS) or Numeric Rating Scale (NRS) scores by most of 
the publications included in this review. Simultaneously, 
the functional outcome measures were also reported 
by most publications. The most commonly reported sec-
ondary outcomes include patient satisfaction, quality of 
life improvements, decrease in oral medication use, and 
recurrence rates. 

 
Elawamy 

(2017)
Erdine 
(2007)

Fang 
(2015)

Li
(2012)

Luo 
(2017)

Xu
(2006)

Yao 
(2016)

Yao 
(2016)

Randomization 
adequate Y Y Y Y Y Y Y Y

Concealed treatment 
allocation Y Y Y Y Y Y Y Y

Patient blinded Y Y Y Y Y Y Y Y

Care provider-blinded Y Y Y Y Y Y Y Y

Outcome assessor 
blinded Y Y Y Y Y Y Y Y

Drop-out rate 
described Y N Y Y Y Y Y Y

All randomized 
participants analyzed 
in the group

N Y Y Y Y Y Y Y

Reports of the study 
free of suggestion of 
selective outcome 
reporting

Y Y Y Y Y Y Y Y

Groups similar at 
baseline regarding 
most important 
prognostic indicators

N U Y Y Y Y Y Y

Co-interventions 
avoided or similar Y Y Y Y Y Y Y Y

Compliance acceptable 
in all groups

Irrelevant 
(Procedure)

Irrelevant 
(Procedure)

Irrelevant 
(Procedure)

Irrelevant 
(Procedure)

Irrelevant 
(Procedure)

Irrelevant 
(Procedure)

Irrelevant 
(Procedure)

Irrelevant 
(Procedure)

Time of outcome 
assessment in all 
groups similar

Y Y Y Y Y Y Y Y

Are other sources of 
potential bias likely N U U U N U N N

Score  9/12   9/12  11/12  11/12  11/12  11/12  11/12  11/12

Table 2. Methodological quality assessment of  8 randomized trials utilizing Cochrane review criteria.

Y = Yes; N = No; U = Unclear
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Discussion

Pain Relief and Secondary Outcome: Efficacy 
of RF Treatment in RCTs

In the RCTs, we analyzed the trend of results 
between different treatment groups were fairly con-

sistent. Pain outcome in most trials were measured 
using VAS and NRS. Both these measurements of 
pain have proven to be reliable methods of detecting 
changes in pain levels (54). However, NRS has been 
shown to be more reliable in illiterate populations 
when compared with VAS (54). In addition to VAS 

Table 3. Methodological quality assessment of  8 randomized trials utilizing IPM – QRB.

   
Elawamy

(2017)
Erdine
(2007)

Fang
(2015)

Li
(2012)

Luo
(2017)

Xu
(2006)

Yao
(2016)

Yao
(2016)

I. Trial Design And Guidance Reporting

1 CONSORT or SPIRIT 0 0 0 0 0 0 0 0

II. Design Factors

2 Type and Design of Trial 2 2 2 2 2 0 2 2

3 Setting/Physician 2 2 2 2 2 1 2 2

4 Imaging N/A N/A N/A N/A N/A N/A N/A N/A

5 Sample Size 1 1 2 1 1 2 2 3

6 Statistical Methodology 1 1 1 1 1 1 1 1

III. Patient Factors

7 Inclusiveness of Population N/A N/A N/A N/A N/A N/A N/A N/A

8 Duration of Pain 2 2 2 2 2 2 2 2

9 Previous Treatments 0 2 0 0 0 0 1 1

10 Duration of Follow-up with 
Appropriate Interventions 3 1 2 2 2 1 2 3

IV. Outcomes

11 Outcomes Assessment Criteria 
for Significant Improvement 2 2 2 4 2 2 2 4

12 Analysis of all Randomized 
Participants in the Groups 2 2 2 2 2 2 2 2

13 Description of Drop Out Rate 0 0 1 1 1 1 1 2

14
Similarity of Groups at 
Baseline for Important 
Prognostic Indicators

0 2 2 2 2 2 2 2

15 Role of Co-Interventions 0 1 0 1 1 1 1 1

V. Randomization

16 Method of Randomization 2 1 2 2 2 2 2 2

VI. Allocation Concealment

17 Concealed Treatment 
Allocation 1 1 1 1 2 2 2 2

VII. Blinding

18 Patient Blinding 1 1 1 1 1 1 1 1

19 Care Provider Blinding 1 1 1 1 1 1 1 1

20 Outcome Assessor Blinding 1 1 1 1 1 1 1 1

VIII. Conflicts Of Interest

21 Funding and Sponsorship 0 0 0 1 1 0 2 2

22 Conflicts of Interest 0 0 0 0 3 0 3 3

TOTAL 21 23 24 27 29 22 32 37
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Fig 1: Study Selection Flow Chart for Manuscripts Included in Systematic Review

and NRS, some studies used Barrow Neurological In-
stitute (BNI) pain intensity score, a more specialized 
measurement to trigeminal neuralgia, to quantify 
pain improvement (21,22). Of 2 clinical trials that uti-
lized VAS to measure the primary outcome, there was 
a dramatic decrease of more than 90% in VAS scores 
between baseline and postprocedure time points of 6 
months and 24 months (14,15). Most effective treat-
ment groups in these trials show significant NRS re-
duction, less persistence of pain, and higher response 
rates in the majority of patients receiving treatment 
in short- and long-term outcomes (17-20). BNI scores 
were excellent in patients receiving high-temperature 

treatment regimen and 
combined CRF and PRF 
treatments (21,22). BNI 
scores remained high 
over long-term follow-up 
periods (21). Commonly 
assessed secondary out-
comes included patient 
satisfaction, quality of life 
improvements, decrease 
in oral medication use, 
and recurrence rates. 
Satisfaction levels were 
consistent with CRF being 
more satisfactory than PRF 
(14,15). One study that 
additionally assessed com-
bination therapy showed 
combined treatment to 
be the most satisfactory 
compared with CRF or PRF 
alone (15). Studies involv-
ing high-voltage PRF 
groups not only showed 
efficacy in decreasing 
pain but also showed sig-
nificant reduction of oral 
medication use postpro-
cedure (17,19). Quality of 
life improvements were 
significant across all treat-
ment groups, including 
short- and long-duration 
CRF, PRF, combined CRF 
and PRF treatment groups 
(18,22). Recurrence rates 
postprocedure was consis-

tently higher in treatment 
groups receiving lower temperature regimens (21,22).

Duration of Analgesic Effect: Short-Term Pain 
Relief

Short-term pain relief displayed promising results 
in our studies but did not necessarily correlate with 
good long-term outcomes. Acute resolution of symp-
toms immediately after the procedure was high in 
our studies, with values of 89%, 91%, 99%, and 100% 
(20,25,27,42). Other studies concluded resolution of 
symptoms at 100% in 3 days, 100% between 7 days 
and 3 months, and 85% in 5.2 weeks postprocedure 
(23,51,55). The presence of symptoms 6 months post-
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procedure were 41%, 85%, and 90% across different 
studies (17,19,20). Short-term VAS score improve-
ments were also proven. One study showed a VAS 
score of 0 immediately after the procedure in 88% of 
the sample (27). At 6 months, NRS scores decreased 
by greater than 50% in 39% of patients in one study, 
whereas it decreased by 33% in another study (34,46). 
Short-term recurrence rates were relatively low in all 
reporting studies, showing a rate of 7.7% and 11.1% 
in 6 months postprocedure (41,44). One study ana-
lyzed short-term BNI score improvement and reached 

a satisfactory score in 100% of the sample population 
immediately after the procedure (21). 

Duration of Analgesic Effect: Long-Term Pain 
Relief

Long-term pain relief varied between different 
studies most likely due to various modalities of treat-
ment regimens involving duration, temperature, and 
voltage. Resolution of symptoms 1 year postprocedure 
varied between 60% and 95.1% throughout different 
studies (12,17,19,22,26,51). Patients at 2-year follow-up 

Abhinav 
et al 

(2012)

Adler 
et al 

(2009)

Akbas 
et al 

(2014)

Chen 
et al 

(2019)

Chen 
et al 

(2016)

Ding 
et al 

(2016)

Ding 
et al 

(2018)

Fang 
et al 

(2014)

Fraioli 
et al 

(2009)

I. Study Design And Guidance Reporting 

1 STROBE or TREND 
Guidance 3 3 2 2 2 2 3 3 2

II. Design Factors

2 Study Design and Type 1 3 1 2 2 3 1 2 1

3 Setting/Physician 1 1 1 1 1 2 2 2 2

4 Imaging NA NA 3 NA NA 2 2 2 2

5 Sample Size 0 2 0 0 0 1 0 0 1

6 Statistical Methodology 2 2 2 2 2 2 2 2 2

III. Patient Factors

7 Inclusiveness of 
Population NA NA NA NA NA NA NA NA NA

8 Duration of Pain 2 2 2 2 2 2 2 2 2

9 Previous Treatments 2 1 2 2 1 1 2 1 1

10
Duration of Follow-
up with Appropriate 
Interventions

1 3 1 1 1 4 4 2 2

IV. Outcomes

11
Outcomes Assessment 
Criteria for Significant 
Improvement

0 4 2 4 4 4 4 2 0

12 Description of Drop Out 
Rate 2 2 2 1 1 2 2 1 0

13
Similarity of Groups at 
Baseline for Important 
Prognostic Indicators

0 0 0 0 0 2 2 0 0

14 Role of Co-Interventions 2 2 2 2 2 2 2 2 1

V. Randomization

15 Method of Assignment of 
Participants 1 4 1 4 4 4 1 2 2

VI. Conflicts Of Interest

16 Funding and Sponsorship 2 0 2 2 1 1 2 1 1

TOTAL 19 29 23 25 23 34 31 24 19

Table 4. Methodological quality assessment of  36 nonrandomized and observational studies utilizing IPM - QRB.
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(2014)
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et al 

(2015)

Liu 
et al 

(2005)

Liu 
et al 

(2016)

Luo 
et al 

(2013)

I. Study Design And Guidance Reporting

1 STROBE or TREND 
Guidance 2 2 3 2 3 3 3 3 2

II. Design Factors

2 Study Design and Type 2 1 2 1 1 1 1 1 1

3 Setting/Physician 2 1 2 1 2 1 1 1 1

4 Imaging 2 NA NA NA NA NA 2 NA 2

5 Sample Size 0 1 0 1 0 1 0 0 0

6 Statistical Methodology 2 2 2 2 2 2 2 2 2

III. Patient Factors

7 Inclusiveness of Population NA NA NA NA NA NA NA NA NA

8 Duration of Pain 2 2 2 2 2 2 2 2 2

9 Previous Treatments 1 1 1 2 2 2 2 2 1

10 Duration of Follow-up with 
Appropriate Interventions 4 4 1 4 3 4 3 4 3

IV. Outcomes

11
Outcomes Assessment 
Criteria for Significant 
Improvement

4 4 2 4 4 4 4 4 2

12 Description of Drop Out 
Rate 2 2 1 2 1 2 1 2 1

13
Similarity of Groups at 
Baseline for Important 
Prognostic Indicators

0 0 0 0 0 0 0 0 2

14 Role of Co-Interventions 2 2 2 2 2 2 2 2 2

V. Randomization

15 Method of Assignment of 
Participants 2 1 2 3 1 3 3 3 1

VI. Conflicts Of Interest

16 Funding and Sponsorship 1 2 2 0 2 2 0 2 1

TOTAL 28 25 22 26 25 29 26 28 23

Table 4 con't. Methodological quality assessment of  36 nonrandomized and observational studies utilizing IPM - QRB.

were more likely to be symptom-free, ranging between 
83.3% and 92.3% (22,26,56). One study assessing VAS 
scores over 2 years resulted in a decrease from 9.15 at 
baseline to 0 at 2 years postprocedure (15). NRS scores 
followed similar trends as VAS, showing a decrease to 0 
at 1-year follow-up in one study and a 33% NRS reduc-
tion in greater than 50% of the sample size at 1 year 
in another study (17,34). Long-term recurrence rates 
varied greatly between studies, ranging between 7.6% 
and 50% at follow-up periods between 6 months and 
8.8 years (16,27,39,50). BNI results were also promising 
with long-term pain relief. One study showed greater 
than 50% of their patients having no pain at 9 years 

follow-up and another study categorized 92% of their 
patients into BNI I at 1 year postprocedure (21,22).

Outcomes with CRF Versus PRF Ablation 
Treatment

Studies comparing PRF and CRF with a combined 
treatment regimen showed the greatest efficacy in the 
combined treatment groups (15,22), followed by the CRF 
group, and finally the PRF group (15). One trial comparing 
CRF with PRF proved CRF to be more efficient than PRF 
for pain relief (14) and one trial further analyzed differ-
ent duration of treatments, showing the group receiving 
long-term CRF treatment to be most effective, followed 
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(2000)

Meng 
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Meng 
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Taha 
et al 
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Tang 
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(2014)

Tang 
et al 

(2015)

Telischak 
et al 

(2018)

I. Study Design And Guidance Reporting

1 STROBE or TREND 
Guidance 3 3 3 2 2 2 3 3 3

II. Design Factors

2 Study Design and 
Type 4 4 3 1 1 1 1 2 2

3 Setting/Physician 2 1 1 1 1 1 2 2 2

4 Imaging NA 2 3 NA NA NA 2 2 3

5 Sample Size 1 0 0 1 0 1 0 1 0

6 Statistical 
Methodology 2 2 2 2 2 2 2 2 2

III. Patient Factors

7 Inclusiveness of 
Population NA NA NA NA NA NA NA NA NA

8 Duration of Pain 2 2 2 2 2 2 2 2 2

9 Previous Treatments 1 2 2 1 1 2 2 2 1

10
Duration of Follow-up 
with Appropriate 
Interventions

4 3 1 3 4 4 4 4 3

IV. Outcomes

11
Outcomes Assessment 
Criteria for Significant 
Improvement

4 4 2 2 1 4 2 4 4

12 Description of Drop 
Out Rate 2 1 1 1 2 2 2 2 1

13
Similarity of Groups at 
Baseline for Important 
Prognostic Indicators

2 2 0 0 2 0 0 2 0

14 Role of 
Co-Interventions 2 2 2 2 2 2 2 1 2

V. Randomization

15 Method of Assignment 
of Participants 4 4 4 1 1 2 1 2 2

VI. Conflicts Of Interest

16 Funding and 
Sponsorship 1 1 1 2 2 1 2 1 0

TOTAL 34 33 27 21 23 26 27 32 27

Table 4 con't. Methodological quality assessment of  36 nonrandomized and observational studies utilizing IPM - QRB.

by short-duration CRF, and concluded the PRF group to 
be the least effective group (18). In studies analyzing PRF 
treatments, high-voltage regimens were shown to be more 
effective when compared with standard-voltage regimens 
(17,19). Two trials analyzed the difference in efficacy be-
tween various temperatures and both trials demonstrated 
better pain relief with higher temperatures (21,22).

Targeted Nerves
Of 44 studies reviewed in this article, 41 (93.2%) 

target the trigeminal nerve. These studies are focused 
on trigeminal neuralgia. The remaining studies tar-
get the sphenopalatine ganglion (2.3%), infraorbital 
nerve (2.3%), and glossopharyngeal nerve (2.3%) 
(19,34,38).
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