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Abstract

Trigeminal neuralgia, considered by many the worst pain that humankind can experience, has been called “the sui-
cide disease.” Neuroablative procedures are good options when conservative treatment fails to promote pain relief
or in those whose side effects are unbearable.

The objective was to compare the effectiveness and safety of trigeminal percutaneous radiofrequency ablation in
classical refractory trigeminal neuralgia in a prospective, randomized, double-blind, sham-controlled clinical trial.
We included 30 consecutive patients with classical trigeminal neuralgia who had failed to respond to drug treatment.
The patients were randomly assigned into two groups: a thermal radiofrequency and a sham group. The thermal
radiofrequency group were submitted to a 75°C lesion for 60 seconds after proper sensory and motor stimulation.
All steps were carried out in the sham group except the thermal lesion. Patients were evaluated using the Numerical
Rating Scale (NRS), the 36-ltem Short-Form Health Survey questionnaire, and anticonvulsant dose.

After 1 month, the mean NRS score decreased from 9.2 to 0.7 in the radiofrequency group and from 8.9 to 5.8 in
the sham group. This significant reduction was measurable starting at day one after the procedure and remained
significant throughout the first month. Changing groups was allowed after one month, after which the pain reduc-
tion was similar between the two groups. Percutaneous trigeminal radiofrequency ablation results in statistically
and clinically significant greater pain relief than the sham procedure after 1 month of follow-up. These results sup-
port using radiofrequency nerve ablation as a treatment for refractory trigeminal neuralgia.
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Introduction “the suicide disease.” The disease is characterized by par-

Trigeminal neuralgia (TN) is considered by many the  oxysmal episodes of shock-like facial pain, usually unilat-
worst pain humans can experience and has been called  eral, occurring in one or more trigeminal divisions,
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frequently elicited by innocuous stimuli [1]. The corner-
stone of conservative treatment is anticonvulsants, espe-
cially sodium channel blockers such as carbamazepine
and oxcarbazepine, leading to pain relief in nearly 90%
of patients [2]. Unfortunately, the incidence of side
effects is high, and nearly 30% of patients need to dis-
continue or decrease doses due to unpleasant reactions
[3]. Interventional management is an option for refrac-
tory patients. Examples include botulinum toxin intra-
dermal infiltration, percutaneous radiofrequency or
balloon compression ablation [4], gamma-knife surgery
[5], or surgical microvascular decompression [6]. A
small-gauge needle can be introduced into Meckel’s cave
in percutaneous radiofrequency ablation, allowing selec-
tive ablation of trigeminal divisions. The technique is
used worldwide, although its level of evidence is still
weak [7]. In a large but noncomparative series, Kanpolat
et al. showed a 96% efficacy rate right after the proce-
dure [8]. In this trial, we evaluated the efficacy of percu-
taneous radiofrequency ablation in trigeminal neuralgia
management using a double-blind, randomized, con-
trolled trial with a sham group.

Methods
Study Design

This trial was a sham-controlled, double-blind, random-
ized trial, previously registered at the Brazilian Registry
of Clinical Trials (ReBEC—Registration Number: RBR-
3w29vx). All participants were adequately informed of
the study protocol and signed written informed consent
to take part in the trial. The primary outcome was to
determine the difference between groups in mean scores
for the reduction of pain using the Numerical Rating
Scale (NRS) during the study protocol period.
Participants were evaluated at the following time points:
before the procedure, each week after the procedure in
the first two months, and once a month for the next ten
months. The primary endpoint was pain intensity at one
month, after one month all patients were allowed to
change groups. The total study period was 12 months.
The secondary outcomes determined the differences
between groups in quality of life, physical functioning,
and anticonvulsant consumption across one year. This
study was explicitly limited to refractory classical trige-
minal neuralgia [9]. After 1 month, we allowed the
patients to move to the other arm of the study, keeping
the patient and the evaluator blinded.

Participants

Inclusion Criteria

* Patient aged 50 years or more, presenting trigeminal neuralgia,
characterized by recurrent unilateral brief electric shock-like
pains, abrupt in onset and termination, limited to the distribution

of one or more divisions of the trigeminal nerve and triggered by
innocuous stimuli.

* Refractory disease, defined as severe pain (NRS >7) with the
maximum dose of anticonvulsants or presence of severe side
effects.

* V2 or V3 division involvement.

* Pain for more than 6 months

* The diagnosis of trigeminal neuralgia was established according
to the International Classification of Headache Disorders [10].

Exclusion Criteria

Patients presenting secondary trigeminal neuralgia (i.e.,
multiple sclerosis), secondary trigeminal neuropathy (i.e.,
post-dental procedure nerve injury or post-herpetic neu-
ralgia), and V1 involvement due to the risk of
radiofrequency-induced corneal hypoesthesia; use of
anticoagulants or antiplatelet agent, except acetylsalicylic
acid; infection at the site of needle entry or systemic
infection; and psychiatric disorders, except stable depres-
sion and/or anxiety.

Randomization and Blinding

Participants were randomized using the www.random-
izer.org website, which generated a random sequence
and allocation. After 1 month, due to ethical and moral
issues, all patients were allowed to change groups.
Participants, the pain interventionist, and health care
professionals in charge of the follow-up were blinded and
remained so throughout the entire study period.

Procedures

All participants received intravenous (IV) sedation (mida-
zolam, fentanyl, and propofol) and skin infiltration with
2% lidocaine at the needle entry point. The foramen
ovale was identified using fluoroscopic submental view;
then a 20G, 10cm, 5 mm active tip radiofrequency was
placed inside Meckel’s cave in a coaxial approach. At
this moment, all patients were awakened to allow proper
sensory and motor stimulation. After adequate needle
position confirmation near the affected division, the
patients were deeply sedated, and the sealed randomiza-
tion envelope was opened after the operator left the
room. In the radiofrequency group, at 75°C, 60 seconds
of thermal radiofrequency was applied. The needle was
left in place for 60 seconds in the sham group, after which
it was removed. No local anesthetic was injected into
Meckel’s cave in any group. Additional analgesics were
allowed for participants’ comfort after the procedure.
The same physician (AMS) performed all procedures.

Outcomes

Participants were assessed at baseline (day of the proce-
dure), day 1 after the procedure, weekly during the first 2
months, and monthly during the first year after the pro-
cedure. The regimen of anticonvulsants was modified
when appropriate during the study period.
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All complications and adverse events during the proce-
dure and until the last follow-up were reported. The pri-
mary objective was to determine the difference between
groups in mean reduction of the NRS score during the
first month, after which patients were allowed to change
groups if they so desired. The NRS score ranged from 0
(no pain) to 10 (worst pain possible). We defined clini-
cally relevant pain relief as a decrease of 2 points on the
NRS from baseline in each group. The secondary out-
comes were to compare the groups for quality of life and
physical functioning. We measured quality of life using
the 36-Item Short-Form Health Survey questionnaire (SF-
36) [11], which consists of eight scales yielding two sum-
mary measures: physical and mental health. Higher
scores indicate better health status, while a mean score of
50 is defined as a normative value for all scales; the
Brazilian Portuguese validated questionnaire was used
[12]. Anticonvulsant consumption was also evaluated in
the time frame.

Statistical Analysis

Analyses were performed using R, version 4.0.4 (R
Foundation for Statistical Computing, Vienna, Austria).
We defined P values <.05 as indicating statistical signifi-
cance. G*Power was used to calculate the sample size.
Based on a difference of at least 1.5 points on the NRS of
11 points (0 to 10), with a standard deviation of 2.0, bal-
anced distribution between the groups (r_=1), with 13
repeated measures (follow-ups) of the outcome, assuming
a correlation coefficient between the repeated measures
of 0.3 and taking 20% dropout, the equation described
above suggested 24 individuals in total (12 in each
group), at least, to ensure a significance level of 5%
(=0.05) and statistical power of 80% (=0.2; 1-
B=0.8; 0.8 x 100=80%). To be more conservative and
increase the probability of reaching the abovementioned
level of significance and statistical power, considering the
possibility of unexpected setbacks during the study, we
included 30 patients, 15 in each group.

Analysis was by intention to treat—that is, we ana-
lyzed patients based on their initial treatment assignment.
We used a mixed modeling approach to analyze our pri-
mary endpoint (the difference between groups in mean
reduction of NRS score during the 12-month follow-up)
and secondary endpoints (the difference between groups
in mean increase of SF-36 during the 12-month follow-
up). Using the custom hypothesis test command in R, we
derived tests directly from the mixed model for differen-
ces between the groups at specific time points. A mixed
model analysis makes use of all available data for each
participant, thereby accounting for data missing at ran-
dom. We used a first-order autoregressive covariance
structure to model the repeated measurements. A Cox
regression analysis was employed to determine the extent
to which patients achieved statistically significant pain
relief over time. We also carried out exploratory post hoc

analyses to assess the proportion of patients with no,
mild, moderate, and severe pain across the timeframe.
We used generalized mixed modeling to investigate dif-
ferences between groups in the use of analgesics during
the 12-month follow-up.

Results

Patient Characteristics

Of 384 patients presenting facial pain screened for eligi-
bility, 30 patients with classical trigeminal neuralgia
were randomly allocated: 15 to the radiofrequency group
and 15 to the sham procedure. During the 12 months of
follow-up, one patient (radiofrequency group) died of
unrelated causes (Figure 1). The median time from onset
of symptoms to treatment was 65.7 weeks (interquartile
range 58.1-75.3 weeks) in the radiofrequency group and
59.8 (53.0-70.5) days in the sham-procedure group.
Suicidal ideation was present in eight (57.1%) in the
radiofrequency group and nine (60%) in the sham-
procedure group. Four patients (28.5%) attempted sui-
cide at least once in the radiofrequency group and three
(20%) in the sham-procedure group, all of them through
anticonvulsant overdose. Thirteen patients chose to
change groups after 1 month (one from the radiofre-
quency group and 12 from the sham-procedure group).
Both groups had similar baseline characteristics
(Table 1).

After 1 month, the mean NRS score decreased from
9.2 to 0.7 in the radiofrequency group and from 8.9 to
5.8 in the sham group. This significant reduction was
measurable starting at day one after the procedure and
remained significant throughout the first month.
Participants were allowed to change groups after one
month, after which the pain reduction was similar
between the two groups (Figure 2 and Table 2). Three
patients (20%) reported complete pain relief after the
sham procedure.

Secondary Outcomes

A similar pattern of improvement was observed in the
quality of life outcomes, measured by the SF-36 question-
naire. The radiofrequency group had a greater improve-
ment in all SF-36 scales during the first-month follow-up,
except general health perception. After the first month,
both groups had a similar improvement of SF-36 out-
comes until the last follow-up at 12 months. (Figures 3
and 4).

At baseline, all 30 patients were using a high dose of
anticonvulsants (carbamazepine or oxcarbazepine). The
mean reduction in anticonvulsant consumption was sig-
nificantly greater in the radiofrequency group at one
month (84.75%) than in the sham-procedure group
(16.46%). After 1 month, both groups showed no statis-
tically significant difference in analgesic use until the last
follow-up at 12 months (Figure 5)
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Assessed for eligibility (n=384)

A

4

Excluded (n=352)
Not meeting inclusion criteria (n=286)
Dental related neuralgia (n=38)
Multiple sclerosis (n=3)
Post-herpetic neuralgia (n=19)
V1 involvement (n=6)

Randomized (n=30)

v

Allocated to radiofrequency (n=15)

Completed month 1 (n=15)
Lost to follow-up (n=0)

v

Completed month 3 (n=15)
Lost to follow-up (n=0)

.

Completed month 6 (n=15)
Lost to follow-up (n=0)

V

Completed month 9 (n=15)
Lost to follow-up (n=0)

'

Completed month 10 (n=14)
Lost to follow-up (n=1)
Died (n=1)
Lower gastrintestinal bleeding

V

Completed month 12 (n=14)
Lost to follow-up (n=1)
Died (n=1)
Lower gastrintestinal bleeding

v

Analysed (n=14)

Figure 1. Flowchart of the study.

Procedure-Related Complications

The occurrence of numbness reached 40%, 3 months
after radiofrequency application and decreased by
6.7% to 18.7% after 12 months. Paresthesia was less
frequent, occurring in no more than 13.3% and drop-
ping to less than 7% after 12 months (Figure 6). Six
patients (three from the radiofrequency group and
three from the sham-procedure group) had labial her-
pes simplex reactivation, and one patient, from the
radiofrequency group, developed masseter muscle
weakness. There was no occurrence of post-traumatic
trigeminal neuropathy, previously known as anesthesia
dolorosa.

v

Allocated to sham procedure (n=15)

Completed month 1 (n=15)
Lost to follow-up (n=0)

v

Completed month 3 (n=15)
Lost to follow-up (n=0)

|

Completed month 6 (n=15)
Lost to follow-up (n=0)

{

Completed month 9 (n=15)
Lost to follow-up (n=0)

.

Completed month 10 (n=15)
Lost to follow-up (n=0)

|

Completed month 12 (n=15)
Lost to follow-up (n=0)

!

Analysed (n=15)

Ancillary Analyses

Post hoc analysis showed that, during the first 4 weeks of
follow-up, a significantly higher percentage of partici-
pants in the radiofrequency group had no pain or mild
pain in contrast to members of the sham-procedure
group, while more patients in the sham-procedure group
had severe pain in the same timeframe (Figure 7).

Discussion

Trigeminal neuralgia remains the most excruciating pain
known to humanity. The cornerstone of conservative
treatment is sodium channel blockers, with good results
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Table 1. Primary outcome

Characteristics Radiofrequency Sham
Mean (SD) age (years) 66.9 (10.7) 62.5(10.50)
Women 12 (80) 10 (66.7)

Median (interquartile range) no. of weeks with back pain
before procedure
Trigeminal branch involved
A\
V3
V2/V3
Vascular conflict
Suicidal ideation
Suicide attempt
Mean initial NRS Score*
Anticonvulsant dose (DP)*
Mean initial SF-36 Vitality Score (DP)*
Mean initial SF-36 Bodily Pain Score (DP)*
Mean initial SF-36 Physical Functioning Score (DP)*
Mean initial SF-36 General Health Perception Score (DP)*
Mean initial SF-36 Physical Role Functioning Score (DP)*
Mean initial SF-36 Emotional Role Functioning (DP)*
Mean initial SF-36 Social Role Functioning (DP)"
Mean initial SF-36 Mental Health (DP)*

65.7 (58.1-75.3) 59.8(53.0-70.5)

5(35.7) 3(20)

6 (42.8) 6 (40)

4(28.5) 6 (40)
5(35.7) 7 (46.6)

8(57.1) 9 (60)
4 (28.5) 3 (20.0)
6(0.7) 8(0.4)
1093. 30 (438.30) 1133. 30 (768.70)

42.0 (30.8) 45.3(23.0)
40.3 (31.3) 34.8 (23.8)
31.7 (43.8) 35.0 (45.1)
48.6 (19.4) 50.9 (12.2)
62.0 (27.8) 53.3(33.1)
44.4 (49.9) 42.2 (44.5)
52.2(33.9) 45.7(17.5)
57.9 (30.0) 52.3(25.0)

Baseline characteristics of participants. Values are numbers (percentages) unless stated otherwise. *From 0 (no pain) to 10 (worst pain ever).

TFrom 0 to 100, with higher scores indicating worse quality of life.
*Carbamazepina/oxcarbazepine—miligrams.
NRS = numerical rate scale; SF-36 = Short Form Health Survey.

Numerical Rate Scale

NRS

it © Radiofrequency

A OO OO N o ©

©O Sham

Patients allowed to change group

Baseline1day 1wk 2wk 3wk 4wk 5wk 6wk 7wk 2rn0 Smo 4mo 5mo 6mo 7mo 8mo 9mo 10mo 11 mo 12mo

Figure 2. Mean Numerical Rating Scale scores for the trigeminal-radiofrequency and sham-procedure groups at each time point
during 12-month follow-up. Whiskers represent 95% confidence intervals.

in 70% of patients [13]. Surgical and neuroablative inter-
ventions are reserved for patients who fail to respond to
or adequately tolerate conservative therapies. Options
include surgical decompression [6], percutaneous radio-
frequency ablation [14], percutaneous balloon compres-
sion [15], or radiosurgery [16].

Although percutaneous trigeminal radiofrequency
ablation is done worldwide with good reported results,
its level of evidence is still weak [7] due to the of lack of

controlled studies. Kanpolat published the study with the
largest cohort treated with trigeminal radiofrequency
ablation, with 1600 patients evaluated retrospectively for
more than 20years, demonstrating initial pain relief in
97.6% with sustained good results in 57.7%, 52.4%,
42.2%, and 41% in 5, 10, 15, and 20 years, respectively
[8].

Erdine et al. compared conventional (70°C,
60 seconds) with pulsed radiofrequency (45V, 2Hz, 20
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Table 2. Mean Numerical Rating Scale scores for trigeminal-radiofrequency and sham-procedure groups at each time point
Time Points Mean NRS Scores Mean NRS Scores

Radiofrequency (n-15) Sham Procedure (n-15) Group difference (IC 95%) p value
Baseline 9.6 9.8 0,2 (—0,25 t0 0.65)
1 day 0.5 5.8 5.31(3.75t0 6.87) <0.001
1 week 0.5 5.9 5.4 (3.47 to 7.33) <0.001
2 weeks 0.5 6.9 6.33 (4.28 t0 8.39) <0.001
3 weeks 0.3 6.3 6.07 (3.78 to 8.36) <0.001
4 weeks 0.7 6.6 5.87(3.57 to 8.17) <0.001
5 weeks 0.1 0.4 0.27 (—0.25 to 0,78) 0.744
6 weeks 0.1 0.2 0.07 (—0.28 to 0.42) 0.953
7 weeks 0 0.2 0.2 (—=0.10 to 0.50) 0.8124
2 months 0 0 0 (0.00 to 0.00) 0.9759
3 months 0.1 0 —0.13 (—0.41 t0 0.14) 0.8347
4 months 0.4 0 —0.43 (—1.06 t0 0.21) 0.5803
5 months 0.3 0.3 0(—0.73 t0 0.73) 0.9759
6 months 0.4 1.1 0.73 (—0.28 to 1.75) 0.3418
7 months 0.7 1.3 0.53 (—1.09 to 2.16) 0.4945
8 months 1.3 1.7 0.4 (—1.49 t0 2.29) 0.6136
9 months 1.9 1.5 —0.4 (—2.62t0 1.82) 0.5718
10 months 1.4 1.8 0.37 (—1.51 to0 2.25) 0.6629
11 months 1.9 1.7 —0.19 (—2.54 t0 2.16) 0.7615
12 months 1.1 1.9 0.72 (—1.49 to 2.94) 0.3684

Mean numerical rate scale (NRS) scores for radiofrequency and sham procedure groups at each time point. NRS score ranging from 0 (no pain) to 10 (worst

pain).

Between groups differences are contrast estimates at each point. Positive estimates favour the radiofrequency procedure, negative estimates favour sham

procedure.

Emotional role functioning © Mental Health

Physical functioning

100

85

O Vitality O General Health Perception

Social role functioning < Functional capacity < Bodly Pain

25

Baseline 1 mo 4 mo 5mo

2mo 3 mo

6 mo

7 mo 8 mo 9 mo 10 mo 11 mo 12 mo

Figure 3. Mean SF-36 scores for participants in the radiofrequency group during the 12-month follow-up.

milliseconds/pulse, 120 seconds, maximum of 42°C) in
the treatment of trigeminal neuralgia, showing better
results for the thermal radiofrequency group [17], cor-
roborating more recent data that showed satisfactory
results in 25% and 83.3% of patients submitted to
pulsed and thermal radiofrequency, respectively [18].
Our study was the first double-blind, randomized trial
that compared the efficacy of trigeminal radiofrequency
with a sham procedure. The NRS score decrease after tri-
geminal radiofrequency ablation was superior to that in

the control group. The proportion of patients with mild
or no pain was 92.8% in the treatment group and 26.7%
in the sham group after the first month. The proportion
of patients with severe pain was 0% in the treatment
group and 46.7% in the sham group. All patients were
completely pain-free two months after the radiofre-
quency ablation, and this number decreased to 78.6% by
the end of the last follow-up at 12 months. Although
completely pain free, one patient of the radiofrequency
group decided to change groups, probably due to
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Emotional role functioning © Mental Health
Physical functioning
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85
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Baseline 1 mo 2mo 3 mo 4 mo 5mo
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Figure 4. Mean SF-36 scores for participants in the sham-procedure group during the 12-month follow-up.

Carbamazepine/Oxcarbazepine dose

O Radiofrequency

/ Patients allowed to change group

© Sham

0
Baseline 1wk 2wk 3wk 4wk 5wk 6wk 7wk 2mo

3mo 4mo 5mo 6mo 7mo 8mo 9mo 10mo 11imo 12mo

Figure 5. Mean anticonvulsant consumption (in mg) in the trigeminal-radiofrequency and sham-procedure groups at each time
point during the 12-month follow-up. Whiskers represent 95% confidence intervals.

uncertainty about whether or not he had been submitted
to RFA. We also showed that only 7.1% of patients were
suffering from severe pain at 12 months. These findings
corroborate the large retrospective series published by
Kampolat [8].

More significant improvements were also observed in
daily anticonvulsant consumption and in quality of life
scores. It was reported that some patients without pain
still preferred to keep a small dose of sodium channel
blockers, maybe due to uncertainty regarding the proce-
dure’s efficacy or the possibility of pain relapse. This
behavior was more common in those patients without
facial numbness.

One of the most controversial issues was setting up
the radiofrequency parameters. It is well accepted that
larger lesions are associated with optimal nerve ablation
but also with sensory complications. The needle bore,

active tip size, temperature, and time are the main factors
that influence lesion size [19]. We used a 20G needle and
a 5 mm active tip at 75°C for 60 seconds. These parame-
ters are supported by a retrospective cohort showing that
75°C was the optimal temperature to maximize pain
relief and minimize facial dysesthesia [20].

In our cohort, 12 patients (five in the radiofrequency
and seven in the sham-procedure group) had trigeminal
vascular conflict detected by magnetic resonance imag-
ing. Apparently, there is no difference in radiofrequency
ablation outcomes between patients with or without vas-
cular compression [21].

In our study, we inserted a 20G radiofrequency needle
into Meckel’s cave and performed sensory stimulation in
both groups. Given that the use of the sham procedure is
ethically and morally controversial, we allowed patients
to change groups after a 1-month follow-up. The sham
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Figure 6. Occurrence of numbness and paresthesia in the trigeminal-radiofrequency and sham-procedure groups at each time point

during the 12-month follow-up.
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Figure 7. Proportion of patients with no pain, mild pain, moderate pain, and severe pain in the trigeminal-radiofrequency and
sham-procedure groups at each time point during the 12-month follow-up.

procedure could be carried out only with skin puncture,
but the ideal sham must guarantee patient and evaluator
blindness while keeping the patient as safe as possible
[22]. Three patients (20%) from the sham-procedure
group had more than 70% pain relief during the entire

follow-up period. We hypothesized that this was related
to a placebo [23] or Hawthorne effect [24] or even local
effects of needle trauma or sensory stimulation.
Therefore, successful case reports should not be
overestimated.
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Facial sensory impairment remains the main draw-
back of ablative procedures. We had a high incidence of
facial numbness and paresthesia that decreased over
time. Fortunately, there were no cases of post-traumatic
trigeminal neuropathy, whose incidence is less than 1%
[8, 25]; the absence of such cases was perhaps due to the
small number of patients enrolled.

Among the 30 patients enrolled in this study, 56.6%
had suicidal ideation or thoughts before the procedures
(57.1% in the radiofrequency group and 60% in the
sham-procedure group). The incidence was higher than
that published by Nieto RB et al., who found a small sui-
cide risk of 3% [26]. This difference is probably due to
different criteria and definitions used [27]. We defined
suicide ideation or thoughts as any consideration of sui-
cide during the course of the disease.

Radiofrequency ablation is probably the most per-
formed percutaneous trigeminal treatment worldwide;
other options include percutaneous balloon compression
and glycerol rhizotomy. Although the head to head stud-
ies show the same efficacy [4], radiofrequency ablation
has some advantages over balloon compression such as
the use of small bore needles and selectiveness over trige-
minal divisions. Both procedures have superior durability
when compared with glycerol rhizotomy [28].

Limitations

This study did not compare different temperatures, nee-
dle bore, or active tip lengths. We carried out the sham
procedure by inserting the needle into Meckel’s cave and
performing proper sensory and motor stimulation. This
can be criticized not only because it is more invasive than
merely sticking a needle a few centimeters through the
skin, but also because the nerve needling can have direct
or indirect neural effects. We preferred to ensure opera-
tor and patient blindness [29], which was only possible
by submitting the patients to all steps except the true
thermal lesion. We allowed patients to change groups
after one month of follow-up due to ethical and moral
questions. Although methodologically accurate, it would
be unfeeling to keep patients untreated for 12 months.
We did not include a control group that received only
standard conservative medical treatment.

Conclusions

Percutaneous trigeminal radiofrequency ablation results
in statistically and clinically significant greater pain relief
than the sham procedure during one month of follow-up.
These results support the use of radiofrequency nerve
ablation as a treatment for refractory trigeminal neural-
gia. More studies are necessary to help decide on the best
therapy, especially a comparison between percutaneous
trigeminal ablation and surgical decompression.
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