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ABSTRACT

INTRODUCTION: Trigeminal neuralgia is a sudden, unilateral, brief, stabbing, recurrent pain in the distribution of one or more branches of
the fifth cranial nerve. Pain occurs in paroxysms, which last from a few seconds to 2 minutes. The frequency of the paroxysms ranges from
a few to hundreds of attacks a day. Periods of remission can last for months to years, but tend to shorten over time. METHODS AND
OUTCOMES: We conducted a systematic review and aimed to answer the following clinical question: What are the effects of treatments in
people with trigeminal neuralgia? We searched: Medline, Embase, The Cochrane Library, and other important databases up to September
2007 (Clinical Evidence reviews are updated periodically; please check our website for the most up-to-date version of this review). We in-
cluded harms alerts from relevant organisations such as the US Food and Drug Administration (FDA) and the UK Medicines and Healthcare
products Regulatory Agency (MHRA). RESULTS: We found 14 systematic reviews, RCTs, or observational studies that met our inclusion
criteria. We performed a GRADE evaluation of the quality of evidence for interventions. CONCLUSIONS: In this systematic review, we
present information relating to the effectiveness and safety of the following interventions: ablative neurosurgical techniques to the Gasserian
ganglion; baclofen; carbamazepine; clonazepam; cryotherapy of peripheral nerves; gabapentin; lamotrigine; microvascular decompression;
nerve block; oxcarbazepine; peripheral acupuncture; phenytoin; proparacaine eye drops; sodium valproate; stereotactic radiosurgery; tizanidine;
and topiramate.

QUESTIONS
INTERVENTIONS

TREATMENTS Stereotactic radiosurgery . ................... 16

"I Likely to be beneficial Ablative neurosurgical techniques to the Gasserian
ganglion (retrogasserian percutaneous radiofrequency

Carbamazepine .........................en 3 thermocoagulation, glycerol rhizolysis, or balloon com-
Oxcarbazepine* . ............ . iiiieine.n.. 6 Pression) L 18
Baclofen (in people with multiple sclerosis who develop
trigeminal neuralgia)* ... ..................... 9 D Unlikely to be beneficial
Proparacaine eye drops (single application) . . . . .. 12
O Trade off between benefits and harms
Microvascular decompression* ... ............. 16 To be covered in future updates
Lidocaine
LX) Unknown effectiveness Streptomycin
Lamotrigine . . ... 7 Sumatriptan
Other antiepileptics (phenytoin, clonazepam, sodium
valproate, gabapentin, topiramate) . . ............ 8 Footnote
Tizanidine .. .......... 10 *Categorisation based on consensus.
Peripheral nerve treatments . . ................ 14

« Trigeminal neuralgia is a sudden, unilateral, brief, stabbing, recurrent pain in the distribution of one or more
branches of the fifth cranial nerve. The diagnosis is made on the history alone, based on characteristic features of
the pain.

Pain occurs in paroxysms, which last from a few seconds to 2 minutes. The frequency of the paroxysms ranges
from a few to hundreds of attacks a day.

Periods of remission can last for months to years, but tend to get shorter over time.
The annual incidence in the UK is 26.8/100,000.
» Carbamazepine is considered the gold standard in treatment for symptoms of trigeminal neuralgia.

Carbamazepine has been shown to increase pain relief compared with placebo, but also increases adverse effects,
such as drowsiness, dizziness, constipation, and ataxia.

There is consensus that oxcarbazepine is an effective treatment in people with trigeminal neuralgia, although
there is a lack of RCT-based data to confirm this.

« We found no sufficient evidence to judge the effectiveness of tizanidine, baclofen, or lamotrigine.

Lamotrigine is often used in people who cannot tolerate carbamazepine, but the dose must be increased slowly
to avoid rashes, thus making it unsuitable for acute use.

There is consensus that baclofen may be useful for people with multiple sclerosis who develop trigeminal neuralgia.
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* We don't know the effectiveness of other antiepileptic drugs, such as phenytoin, clonazepam, sodium valproate,
gabapentin, or topiramate, in people with trigeminal neuralgia.

« Despite a lack of RCT data, observational evidence supports the use of microvascular decompression to relieve
symptoms of trigeminal neuralgia.

« Proparacaine eye drops (single application) do not relieve pain in people with trigeminal neuralgia, despite initial
open-label use that suggested they were helpful.

» We don't know whether peripheral nerve treatments such as acupuncture, cryotherapy, laser surgery, or nerve
block are effective in people with trigeminal neuralgia.

« We found no RCT evidence assessing stereotactic radiosurgery or ablative neurosurgery to the Gasserian ganglion.
However, there is some observational data suggesting that radiofrequency thermocoagulation may offer higher
rates of complete pain relief than glycerol rhizolysis and stereotactic radiosurgery, but is associated with the highest
rate of complications. Typically, pain relief with radiosurgery is not immediate.

DEFINITION

Trigeminal neuralgia is a characteristic pain in the distribution of one or more branches of the fifth
cranial nerve. The diagnosis is made on the history alone, based on characteristic features of the
pain. 02 Bl oceurs in paroxysms, with each pain lasting from a few seconds to 2 minutes.
The frequency of paroxysms is highly variable, ranging from hundreds of attacks a day to long
periods of remission that can last years. Between paroxysms, the person is asymptomatic. The
pain is severe and described as intense, sharp, superficial, stabbing, or shooting — often like an
electric shock. In any individual, the pain has the same character in different attacks. It is triggered
by light touch in a specific area or by eating, talking, washing the face, or cleaning the teeth. Other
causes of facial pain may need to be excluded. @B trigeminal neuralgia, the neurological
examination is usually normal. ™ =)

INCIDENCE/
PREVALENCE

Most evidence about the incidence and prevalence of trigeminal neuralgia is from the USA. “ The
annual incidence (age adjusted to the 1980 age distribution of the USA) is 5.9/100,000 women and
3.4/100,000 men. The incidence tends to be slightly higher in women at all ages, and increases
with age. In men aged over 80 years, the incidence is 45.2/100,000. B one questionnaire survey
of neurological disease in a single French village found one person with trigeminal neuralgia among
993 people. 6 A retrospective cohort study in UK primary care, which examined the histories of
6.8 million people, found that 8268 people had trigeminal neuralgia, giving it an incidence of
26.8/100,000 person-years.

AETIOLOGY/
RISK FACTORS

The cause of trigeminal neuralgia remains unclear. B BT 1t is more common in people with multiple
sclerosis (RR 20.0, 95% CI 4.1 to 59.0). Bl Hypertension is a risk factor in women (RR 2.1, 95%
Cl 1.2 to 3.4), but the evidence is less clear for men (RR 1.53, 95% CI 0.30 to 4.50). Bl One case
control study in the USA found that people with trigeminal neuralgia smoked less, consumed less
alcohol, had fewer tonsillectomies, and were less likely than matched controls to be Jewish or an
immigrant. (o)

PROGNOSIS

One retrospective cohort study found no reduction in 10-year survival in people with trigeminal
neuralgia. (41 we found no evidence about the natural history of trigeminal neuralgia. The illness
is characterised by recurrences and remissions. Many people have periods of remission with no
pain for months or years. Bl Anecdotal reports suggest that in many people it becomes more severe
and less responsive to treatment with time. 02 Most people with trigeminal neuralgia are initially
managed medically, and a proportion eventually have a surgical procedure. I we found no good
evidence about the proportion of people who require surgical treatment for pain control. Anecdotal
evidence indicates that pain relief is better after surgery than with medical treatment. ]

AIMS OF
INTERVENTION

To relieve pain, with minimal adverse effects.

OUTCOMES

Pain relief: pain frequency and severity scores; psychological distress; ability to perform normal
activities; adverse effects.

METHODS

Clinical Evidence search and appraisal September 2007. The following databases were used to
identify studies for this review: Medline 1966 to September 2006, Embase 1980 to September
2007, and The Cochrane Database of Systematic Reviews 2007, Issue 3. Additional searches
were carried out using these websites: NHS Centre for Reviews and Dissemination (CRD), Database
of Abstracts of Reviews of Effects (DARE), Health Technology Assessment (HTA), Turning Research
into Practice (TRIP), and NICE clinical guidelines. Abstracts of the studies retrieved were assessed
independently by an information specialist using pre-determined criteria to identify relevant studies.
Study design criteria for inclusion in this review were: published systematic reviews and RCTs in
any language, at least single blinded, and containing more than 10 individuals of whom more than
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80% were followed up. There was no minimum length of follow-up required to include studies. We
excluded all RCTs described as "open™, "open label", or not blinded. In addition, we use a regular
surveillance protocol to capture harms alerts from organisations such as the US Food and Drug
Administration (FDA) and the UK Medicines and Healthcare products Regulatory Agency (MHRA),
which are continually added to the review as required. The contributor also included results from
a 2005 search conducted whilst writing a guideline on the surgical management of trigeminal
neuralgia. The search strategy for this guideline was designed to find RCTs and CCTs related to
surgical options in trigeminal neuralgia in Medline, Embase, and Cochrane 1966 to 2005. Addition-
ally, the contributors have used results from their own database collated from 1990 to September
2007, which includes case series reports. As Clinical Evidence was unable to perform a second
appraisal of results retrieved by the contributor's search, we may have missed studies that could
affect our overall assessment of the interventions in this review. As trigeminal neuralgia is a rare
disease, and patents on many of the drugs have expired, it is highly unlikely that further trials
comparing carbamazepine versus local anaesthetics (such as tizanidine or proparacaine) will be
conducted. Trigeminal neuralgia is a very painful condition and, therefore, placebo-controlled trials
are considered unethical. Trials using active controls have important limitations. The gold-standard
drug for treating trigeminal neuralgia is carbamazepine, but it is difficult to be sure that its effects
have been totally eliminated before crossover when compared with other drug treatments in
crossover designs. This is because carbamazepine alters liver enzymes, and reversal of this takes
about 3 weeks. The choice of active control is limited because few drugs have been subjected to
high-quality trials. Different trial designs are needed. To aid readability of the numerical data in our
reviews, we round many percentages to the nearest whole number. Readers should be aware of
this when relating percentages to summary statistics such as RRs and ORs. We have performed
a GRADE evaluation of the quality of evidence for interventions included in this review (see table,
p 21 ). The categorisation of the quality of the evidence (high, moderate, low, or very low) reflects
the quality of evidence available for our chosen outcomes in our defined populations of interest.
These categorisations are not necessarily a reflection of the overall methodological quality of any
individual study, because the Clinical Evidence population and outcome of choice may represent
only a small subset of the total outcomes reported, and population included, in any individual trial.
For further details of how we perform the GRADE evaluation and the scoring system we use, please
see our website (www.clinicalevidence.com).

(olSI=S3N[e]NVIll \What are the effects of treatments in people with trigeminal neuralgia?

OPTION CARBAMAZEPINE

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .
e Carbamazepine is considered the gold standard in treatment for symptoms of trigeminal neuralgia.

e Carbamazepine has been shown to increase pain relief compared with placebo, but also increases adverse effects,
such as drowsiness, dizziness, constipation, and ataxia.

Benefits and harms

Carbamazepine versus placebo:

We found one systematic review (search date 2004, 3 crossover RCTS). 31 Another systematic review (search date
1994) e@gnined the number of people who withdrew from RCTs of carbamazepine versus placebo because of adverse
effects.

Pain relief
Carbamazepine compared with placebo Carbamazepine for 5 to 14 days may be more effective at relieving pain
(low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EQEWAIS size Favours

Patient-reported response
[13]

161 people with Proportion of peoplereporting | OR 4.8
trigeminal neural- | a‘“good” or “excellent” re-

i 0,
i)\llsi(t;lmanc gia sponse , 5 days to 2 weeks 95%Cl3.4106.9
Crossover | 3 RETS in this 57% with carbamazepine NNT 3 @@ |carbamazepine
i 0,
design | 2SS 18% with placebo 95%Cl2to4

Absolute numbers not reported
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Psychological distress

No data from the following reference on this outcome. (]

Ability to perform normal activities

No data from the following reference on this outcome. (]

Adverse effects

Ref Results and statistical Effect
(type) Population Outcome, Interventions EQEWAIS size Favours
Adverse effects
(13l 161 people with Adverse effects NNH 3
Systematic tr_|gem|na| neural- with carbamazepine 95% Cl2to 7
X gia
review R with placebo
Crossover | SRCTSIN this o ) placebo
desi analysis Carbamazepine significantly in-
esign }
creased adverse effects (drowsi-
ness, dizziness, constipation, and
ataxia) compared with placebo
(24 People with Adverse effects NNH for withdrawal 24
Systematic tr}gemlnal neural- with carbamazepine 95% CI 14 to 112
X gia
review .
with placebo
placebo
Significantly more people taking
carbamazepine than placebo
withdrew from the RCTs because
of adverse effects

Long-term carbamazepine treatment versus stopping carbamazepine earlier:

We found one retrospective cohort study on the long-term benefits of carbamazepine. (18]

Pain relief

Long-term carbamazepine treatment compared with stopping earlier We don't know whether carbamazepine treatment
is effective in the long term (5-16 years) in people with trigeminal neuralgia (very low-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EQEWAIS Favours
Pain
(18] 143 people with Treatment success
;323rt tgriig?(r)rlllgvavlezet?gigr with carbamazepine over time

up to 16 years Initially, carbamazepine was
successful in 99 (69%) people,
but beyond 5 years, only 31
(22%) people were still finding
carbamazepine effective, and 63
(44%) required additional or alter-
native treatment

© BMJ Publishing Group Ltd 2009. All rights reserved. 4



Psychological distress

No data from the following reference on this outcome. (sl

Ability to perform normal activities

No data from the following reference on this outcome. (sl

Adverse effects

Ref Results and statistical Effect

(type) Population Outcome, Interventions EQEWAIS size Favours

Adverse effects
[15]

143 people with Adverse effects
trigeminal neural-

gia followed up for
up to 16 years Eight people developed adverse
effects necessitating cessation of
carbamazepine. Adverse effects
included rash (6 people), nausea
and thirst (1 person), and water

intoxication (1 person)

Cohort
study

with carbamazepine over time

Carbamazepine versus oxcarbazepine:
See option on oxcarbazepine, p 6 .

Carbamazepine versus tizanidine:
See option on tizanidine, p 10 .

Carbamazepine versus baclofen:
See option on baclofen, p 9 .

Further information on studies

31 All the RCTs were small and short-term, used simple measures for pain outcomes, and reported no quality-of-

life outcomes. In addition, diagnostic criteria were not clearly stated, and previous treatment and duration of
pain varied considerably.

Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

© BMJ Publishing Group Ltd 2009. All rights reserved. 5



Other adverse effects described in observational studies include rashes, leucopenia, and abnormal
liver function tests. ™!

Clinical guide:

Most clinicians believe that carbamazepine is the first-line treatment for trigeminal neuralgia. It has
been widely advocated for use in primary care. 71" Clinicians should start or stop treatment by
changing the dose in increments over several days to reduce common adverse effects. After
starting treatment, a dose adjustment is often necessary at about 3 weeks owing to induction of
liver enzymes.

OPTION OXCARBAZEPINE

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

e There is consensus that oxcarbazepine, p 6 is an effective treatment in people with trigeminal neuralgia, although
there is a lack of RCT-based data to confirm this.

e ltis the first-line treatment for trigeminal neuralgia in Scandinavian countries and second-line treatment after
carbamazepine in North America.

Benefits and harms

Oxcarbazepine versus carbamazepine:
We found no systematic review, but found one RCT.

Pain relief

Oxcarbazepine compared with carbamazepine We don't know how oxcarbazepine and carbamazepine compare for
relieving pain (very low-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EQEWAIS size Favours
Pain
(18] 48 people with pri- | Number of pain attacks per Results were not directly com-
RCT mary trigeminal week , 4 to 6 weeks pared between groups. No signif-

neuralgia

with oxcarbazepine
with carbamazepine

Oxcarbazepine and carba-
mazepine both reduced the
number of pain attacks per week
by at least 50% from baseline af-
ter 4 to 6 weeks' treatment

icance data reported

Psychological distress

No data from the following reference on this outcome.

Ability to perform normal activities

[18]

No data from the following reference on this outcome.

Adverse effects

[18]

© BMJ Publishing Group Ltd 2009. All rights reserved.




Effect
size

Ref Results and statistical

Population Outcome, Interventions EQEWAIS Favours

(type)

Adverse effects

(18] 48 people with pri- | Adverse effects
mary trigeminal

neuralgia

No direct comparison of adverse
effects between oxcarbazepine
and carbamazepine was per-
formed

RCT with oxcarbazepine

with carbamazepine
Absolute results not reported

The most common adverse ef-
fects with both oxcarbazepine
and carbamazepine were fatigue
and dizziness

Further information on studies

As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Comment:

Clinical guide:

On the basis of observational studies, including a 15-year prospective cohort study, 2 most clini-
cians regard oxcarbazepine as effective. It is the first-line treatment for trigeminal neuralgia in
Scandinavian countries and second-line treatment after carbamazepine in North America. One
non-systematic review (3 RCTs, 130 people) 91 found that oxcarbazepine and carbamazepine
were associated with similar reductions in attacks (pain, global symptoms) of trigeminal neuralgia.

OPTION LAMOTRIGINE

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .
* We found insufficient evidence to judge the effectiveness of lamotrigine in people with trigeminal neuralgia.

e Lamotrigine is often used in people who cannot tolerate carbamazepine, but the dose must be increased slowly
to avoid rashes, thus making it unsuitable for acute use.

Benefits and harms

Lamotrigine versus placebo:

We found one systematic review (search date 1999 which identified one small double-blind crossover RCT

1201
)
comparing lamotrigine versus placebo in people receiving carbamazepine or phenytoin. 2]

Pain relief

Lamotrigine compared with placebo We don't know whether adding lamotrigine is more effective than adding
placebo to current treatment at increasing the proportion of people improved (improvement not further defined) after
2 weeks of treatment (very low-quality evidence).

Effect
size

Ref Results and statistical

Population Outcome, Interventions EREWAS Favours

(type)

Symptom improvement

(21] 14 people with re-

fractory trigeminal
neuralgia using ei-
ther carba-
mazepine or
phenytoin

RCT

Crossover
design

’ 20!
In review 201

Proportion of people improved
, 2 weeks of treatment

10/13 (77%) with addition of lam-
otrigine

8/14 (57%) with addition of
placebo

© BMJ Publishing Group Ltd 2009. All rights reserved.
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EQEWAIS size Favours

Results after crossover

Psychological distress

No data from the following reference on this outcome. # !

Ability to perform normal activities

No data from the following reference on this outcome. ! !

Adverse effects

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis Favours

Adverse effects
[21]

14 people with re- | Total number of people report-
fractory trigeminal | ing adverse effects

RCT . . .
neuralgia using ei- . .
Crossover | ther carba- 7114 (50%) with addition of lamot-

design mazepine or rigine
phenytoin 7/14 (50%) with addition of
In review % placebo

Adverse effects with lamotrigine
included dizziness, constipation,
nausea, and drowsiness. Lamot-
rigine may also cause serious
skin rash and allergic reactions,
particularly if the dose is escalat-
ed rapidly

Further information on studies

Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Clinical guide:

We found no good evidence assessing the benefits of lamotrigine. However, clinicians often use
lamotrigine in people who cannot tolerate carbamazepine (e.g., because of allergy), or in addition
to carbamazepine when the latter becomes less effective. The dose of lamotrigine must be esca-
lated slowly in order to avoid rashes, and it is therefore not appropriate for acute management of
trigeminal neuralgia. It is most effective when used for long-term control of moderate pain.

OPTION OTHER ANTIEPILEPTICS (PHENYTOIN, CLONAZEPAM, SODIUM VALPROATE, GABAPENTIN,
TOPIRAMATE)

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

© BMJ Publishing Group Ltd 2009. All rights reserved. 8



* We don't know the effectiveness of other antiepileptic drugs, such as phenytoin, clonazepam, sodium valproate,
gabapentin, or topiramate, in people with trigeminal neuralgia.

Benefits and harms

Other antiepileptics:

We found no systematic review or good-quality RCTs on the effects of antiepileptic drugs, such as phenytoin, clon-
azepam, sodium valproate, gabapentin, or topiramate, in people with trigeminal neuralgia. For further information
on harms of phenytoin, sodium valproate, gabapentin, oxcarbazepine, and topiramate, see harms of antiepileptic
drugs under epilepsy.

Further information on studies

Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Clinical guide:

Although gabapentin has been shown to be effective in neuropathic pain, *? there is currently in-
sufficient evidence for its use in trigeminal neuralgia. One RCT of gabapentin published after the
search date for this review will be evaluated for possible inclusion at the next update. **

OPTION BACLOFEN

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .
« We found no sufficient evidence to judge the effectiveness of baclofen.

« There is consensus that baclofen may be useful for people with multiple sclerosis who develop trigeminal neuralgia.

Benefits and harms

Baclofen versus placebo:

We found one systematic review (search date 2005), which identified one controlled trial (double-blind crossover,
10 people, 4 using carbamazepine or phenytoin, not clearly randomised). 24

Racemic versus L-baclofen:

We found one systematic review (search date 2005), which identified one trial (double-blind crossover, 15 people,
not clearly randomised), which compared racemic (standard) baclofen versus L-baclofen over 2 weeks. [24]

Baclofen versus carbamazepine:

We found one systematic review (search date 2005), which identified one randomised, double-blind, parallel-group
trial comparing carbamazepine, baclofen, and combinations of both. [24]

Pain relief
Baclofen compared with carbamazepine We don't know how baclofen and carbamazepine compare for relieving
pain (very low-quality evidence).

© BMJ Publishing Group Ltd 2009. All rights reserved. 9



Ref Results and statistical

(type) Population Outcome, Interventions EQEWAIS Favours
Pain relief
24] 30 people resistant | Proportion of people with pain | RR 2.38
Systematic | © CarPamazepine | relief 95% CI 0.83 t0 6.85
review 5/7 (71%) with baclofen «—> Not significant

See further information on studies
3/10 (30%) with carbamazepine | regarding assessment of this re-
sult

Psychological distress

No data from the following reference on this outcome. 4]

Ability to perform normal activities

No data from the following reference on this outcome. [24]

Adverse effects

No data from the following reference on this outcome. !

Further information on studies

24 over 30% of people withdrew from the study comparing baclofen with carbamazepine, and analysis was not

by intention to treat, so the results should be treated with caution.

Comment: Baclofen is associated with transient sedation and loss of muscle tone. Abrupt discontinuation may
cause seizures and hallucinations.

As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Clinical guide:

We found no good evidence of benefit for baclofen from any RCTs. Consensus has suggested that
it may be useful in people with multiple sclerosis who develop trigeminal neuralgia. This group of
people are often taking baclofen already, and may achieve control of symptoms without having to
add carbamazepine. Only one research group to date has carried out trials on L-baclofen and has
now ceased to do so.

OPTION TIZANIDINE

e For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

« We found no sufficient evidence to judge the effectiveness of tizanidine.

© BMJ Publishing Group Ltd 2009. All rights reserved. 10



Benefits and harms

Tizanidine versus placebo:

We found one systematic review (search date 2005
study (10 people).

), 24 which found no RCTs but one small, double-blind crossover

Pain relief

Tizanidine compared with placebo Tizanidine may be more effective at increasing pain relief at 3 to 7 days (low-
quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWAS size Favours

Pain relief
24] 10 people Proportion of people with pain | RR 8.00
Crossover relief , 3to 7 days 95% Cl 1.21 to 52.69

; O i
design 8/10 (80%) with tizanidine P =003

1/10 (10%) with placebo 9 ®® |tizanidine

Only three people became pain-
free, and symptoms recurred af-
ter 1 to 3 months in all partici-
pants

Psychological distress

No data from the following reference on this outcome. [24)

Ability to perform normal activities

No data from the following reference on this outcome. 24

Adverse effects

Ref Results and statistical Effect
(type) Population Outcome, Interventions EQEWAIS Favours

Adverse effects

[24]

10 people Adverse effects
Crossover with tizanidine
design with placebo

Absolute results not reported

One person withdrew from the
study owing to influenza-like
symptoms (no further details re-
ported)

Tizanidine versus carbamazepine:
We found two systematic reviews (search dates 2004 I and 2006) ** which identified the same small RCT.

© BMJ Publishing Group Ltd 2009. All rights reserved. 11



Pain relief
Tizanidine compared with carbamazepine We don't know how tizanidine and carbamazepine compare for increasing
the proportion of people who rated the treatment as having "very good" efficacy (not further defined) in people with

trigeminal neuralgia (very low-quality evidence).

Ref
Population

(type)

Patient-reported efficacy

Outcome, Interventions

Results and statistical
EQEWAIS

Favours

(24] 12 people

Systematic | Data from 1 RCT
review

Proportion of people who rated
the treatment as having “very
good” efficacy

1/5 (20%) with tizanidine
(18 mg/day or less)

4/6 (67%) with carbamazepine
(900 mg/day or less)

RR 0.30

95% CI 0.05 to 1.89

P=0.20

Analysis not by intention to treat

The RCT was too small to detect
clinically important effects

Not significant

Psychological distress

No data from the following reference on this outcome. (4[24
Ability to perform normal activities
No data from the following reference on this outcome. 4[24
Adverse effects

[14] [24]

No data from the following reference on this outcome.

Further information on studies

As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Comment:

Clinical guide:
There is little satisfactory evidence for the benefit of tizanidine in the treatment of people with
trigeminal neuralgia.

OPTION PROPARACAINE HYDROCHLORIDE EYE DROPS

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

* Proparacaine eye drops (single application) do not relieve pain in people with trigeminal neuralgia, despite initial
open-label use that suggested they were helpful.

© BMJ Publishing Group Ltd 2009. All rights reserved. 12



Benefits and harms

Proparacaine hydrochloride versus placebo:

We found one systematic review (search date 2005), “ which found one double-blind RCT comparing single-appli-
cation proparacaine hydrochloride eye drops versus placebo eye drops instilled for 20 minutes on the same side as
the trigeminal neuralgia. **

Pain relief

Proparacaine hydrochloride compared with placebo A single application of proparacaine hydrochloride eye drops to
the eye on the same side as the trigeminal neuralgia pain is no more effective at reducing pain at 30 days (moderate-
quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWAS size Favours

Pain relief
[25]

47 people with Reduction of pain , 30 days ARI +1.3%
trigeminal neural-

RCT gia 6/25 (24%) with proparacaine eye | 95% CI —23% to +26%
o drops — Not significant
In review 5/22 (23%) with placebo eye
drops

Psychological distress

No data from the following reference on this outcome. (28]

Ability to perform normal activities

No data from the following reference on this outcome. (28]

Adverse effects

No data from the following reference on this outcome. 2]

Further information on studies

5 No significant reduction of pain after 3 or 10 days.

Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Clinical guide:

Proparacaine eye drops have not been shown to be effective in RCTs to date despite initial open-
label use that suggested they were helpful.
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PERIPHERAL NERVE TREATMENTS (ACUPUNCTURE, CRYOTHERAPY, LASER SURGERY,
NERVE BLOCK)
* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

* We don't know whether peripheral nerve treatments such as acupuncture, cryotherapy, laser surgery, or nerve
block are effective in people with trigeminal neuralgia.

Benefits and harms

Nerve block versus placebo or no treatment:
We found no systematic review or RCTSs.

Streptomycin plus local anaesthetic versus local anaesthetic alone:

We found two RCTs comparing injections of streptomycin (1 g) plus lidocaine (2 mL of 2% solution) versus lidocaine
injections alone (1 injection weekly for 5 weeks). #* 2%

Pain relief

Streptomycin plus local anaesthetic compared with local anaesthetic alone We don't know whether combined
streptomycin plus local anaesthetic is more effective (very low-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWAS size Favours
Pain
(261 18 people with Chance of being pain free,1 | ARR 51%
trigeminal neural- | week after the final injection
RCT gia who had previ- 669 with <trent s i ClI not reported
ously responded cainoeWI streptomycin plus lido- | |, _ 0,
poorly to lidocaine
injection alone (24 | 38% with lidocaine alone
hours’ or less pain Absolut b ) red
; ; solute numbers not reporte
relief from lido- P streptomycin plus
caine alone) lidocaine
One person who
had no pain relief
from allocated
treatment was ex-
cluded (see further
information on
studies)
[26] 18 people with Chance of being pain free , 30 | ARR 8%
trigeminal neural- | months
RCT gia who had previ- 33% with strent in plus lid Cl not reported
ously responded cainoeWI streptomycin plus ido- | p _ ¢ 3g
poorly to lidocaine
injection alone (24 | 25% with lidocaine alone
hours’ or less pain
relief from lido- Absolute numbers not reported
caine alone) Not significant
One person who
had no pain relief
from allocated
treatment was ex-
cluded (see further
information on
studies)
221 20 people with idio- | Severity or frequency of pain ,
RCT pathic or traumatic | 5 weeks
trigeminal neural- . . .
: with streptomycin (1 g) plus lido-
Crossover | gia . -
design caine (3 mL of 2% solution) Not significant
with lidocaine alone for 5 weeks
No significant short-term differ-
ences between groups in severity
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Ref Results and statistical

Effect
size Favours

(type) Population Outcome, Interventions EQEWAIS

or frequency of pain, as assessed
after crossover by a variety of
clinical tests, such as a visual
analogue scale and from pain di-
aries

Psychological distress

No data from the following reference on this outcome. eel 12l

Ability to perform normal activities

No data from the following reference on this outcome. el [2l

Adverse effects

Ref Results and statistical

(type) Population Outcome, Interventions EQEWAIS

Effect
size Favours

Adverse effects

(22 20 people with idio- | Adverse effects

pathic or traumatic
trigeminal neural-
Crossover | gia

design with lidocaine alone for 5 weeks

2/20 (10%) of people found the
injections painful and some re-
fused to have further injections.
No sensory changes or other ad-
verse effects were reported

RCT with streptomycin (1 g) plus lido-

caine (3 mL of 2% solution)

No data from the following reference on this outcome. [26)

Further information on studies
[26]

The RCT did not report the method of randomisation. Reliability of results may have been limited by selection

bias. Streptomycin was used on the assumption that it causes a long-term peripheral nerve block.

[22]

the assumption that it causes a long-term peripheral nerve block.

The RCT did not report the method of randomisation. It had short-term follow-up. Streptomycin was used on

Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-

vention.

Clinical guide:

RCTs of treatments that target the peripheral nerve have not been undertaken and are unlikely to
be in future because of ethical considerations. There is now sufficient observational evidence to
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show that these techniques provide only a few months of pain relief, and that ablative neurosurgical
techniques at the level of the Gasserian ganglion are more effective. (7]

OPTION MICROVASCULAR DECOMPRESSION

« For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

« Despite a lack of RCT data, observational evidence supports the use of microvascular decompression to relieve
symptoms of trigeminal neuralgia.

e Consensus suggests that microvascular surgery is effective at reducing symptoms in the long term, although it
can lead to ipsilateral hearing loss.

Benefits and harms

Microvascular decompression:
We found no systematic review or RCTs of microvascular decompression in people with trigeminal neuralgia.

Further information on studies

Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Clinical guide:

Although not yet evaluated in RCTSs, there is some evidence to support the use of microvascular
decompression to reduce painful attacks of trigeminal neuralgia, with well-conducted observational
studies ® ¥ that used independent assessors to evaluate outcomes, and found 70% to 80%
of people being pain-free at 5 years. The main adverse effect is ipsilateral hearing loss, which can
occur in up to 10% of cases, and can sometimes be permanent. B9 B Other adverse effects in-
clude aseptic meningitis, infarcts, haematomas, and cerebrospinal fluid leaks. B9 e found one
cohort study (80 people) comparing microvascular decompression versus stereotactic radiosurgery.
It found that microvascular decompression significantly increased the proportion of people with
pain relief immediately after treatment, at 2 years, and at 5 years compared with stereotactic radio-
surgery (immediately after treatment: 100% with microvascular decompression v 78% with
stereotactic radiosurgery, reported as significant, P value not reported; at 2 years: 88% microvas-
cular decompression v 80% with stereotactic radiosurgery, P = 0.01; at 5 years: 77% microvascular
decompression v 45% stereotactic radiosurgery, P = 0.002). 321

OPTION STEREOTACTIC RADIOSURGERY

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

« We found no RCT evidence assessing stereotactic radiosurgery. However, there is some observational data
suggesting that radiofrequency thermocoagulation may offer higher rates of complete pain relief than glycerol
rhizolysis and stereotactic radiosurgery, but is associated with the highest rate of complications. Typically, pain
relief with radiosurgery is not immediate.

Benefits and harms

Stereotactic radiosurgery versus placebo or versus other treatments:

Three systematic reviews (search dates 2003) ¥ B4 %l jgentified no RCTs comparing stereotactic radiosurgery
versus placebo or versus other treatments.

Stereotactic radiosurgery using one versus two isocentres:

One weak RCT compared radiosurgery using either one or two isocentres, the latter regimen to treat a longer length
of the trigeminal nerve. [

© BMJ Publishing Group Ltd 2009. All rights reserved. 16



Pain relief

Stereotactic radiosurgery using one isocentre compared with two isocentres Stereotactic radiosurgery using one
isocentre may be as effective at 26 months at relieving pain (with or without additional pain-relieving drugs) (low-

quality evidence).

Ref

(type) Population

Pain relief

Outcome, Interventions

Results and statistical

Effect

EQEWAIS size Favours

561 87 people with

trigeminal neural-

Rates of maximal pain control
(no pain with or without drugs)

gia

People in the RCT
took additional
pain medication,
which was not
specified

RCT gia , median 26 months (range
People in the RCT | 1736 months)
took additional 29/44 (66%) with 1 isocentre
pain medication, . .
which was not 28/43 (65%) with 2 isocentres
specified
(6l 87 people with Rates of pain control (no pain
RCT trigeminal neural- | with or without drugs) at final

follow-up , median 26 months
(range 1-36 months)

20/44 (45%) with 1 isocentre
23/43 (53%) with 2 isocentres

Psychological distress

No data from the following reference on this outcome.

[36]

Ability to perform normal activities

No data from the following reference on this outcome.

Adverse effects

[36]

Stereotactic radiosurgery using one isocentre compared with using two isocentres Stereotactic radiosurgery using
both one and two isocentres was associated with numbness and paraesthesia, with a tendency towards increased
numbness with higher irradiation volume (low-quality evidence).

Ref Results and statistical Effect

Outcome, Interventions analysis Favours

(type) Population

Adverse effects
[36]

87 people with Numbness

trigeminal neural-

RCT gia 3/44 (7%) with 1 isocentre
People in the RCT 8/43 (19%) with 2 isocentres
took additional
pain medication,
which was not
specified

361 87 people with Mild paraesthesia

RCT trigeminal neural- | 1,11 (906) with 1 isocentre

gia
People in the RCT

took additional
pain medication,

5/43 (12%) with 2 isocentres
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EQEWAIS size Favours

which was not

specified
6l 87 people with Severe paraesthesia
RCT tgri'gem'”a' neural- 1 /44 (0%) with 1 isocentre

People in the RCT 1/43 (2%) with 2 isocentres

took additional
pain medication,
which was not
specified

Further information on studies

Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Clinical guide:

One of the systematic reviews (search date 2003 identified nine observational studies (mainly
case series, 2077 people) comparing stereotactic radiosurgery versus ablative neurosurgical
techniques. It suggested that radiofrequency thermocoagulation may offer higher rates of complete
pain relief than glycerol rhizolysis and stereotactic radiosurgery, although it is also associated with
the highest rate of complications. We found stronger RCT evidence about stereotactic radiosurgery
than we did regarding ablative techniques, but the RCT comparing different regimens does not allow
conclusions to be drawn about the effects of radiosurgery compared with no treatment. RCTs
comparing the effects of radiosurgery with no treatment have not been undertaken and are unlikely
to be in future because of ethical considerations. Typically, pain relief with radiosurgery is not im-
mediate. *”) We found one cohort study comparing stereotactic radiosurgery versus microvascular
decompression (see clinical guide for microvascular decompression, p 16 ).

[33]
)

OPTION ABLATIVE NEUROSURGICAL TECHNIQUES TOTHE GASSERIAN GANGLION (RETROGASSE-
RIAN PERCUTANEOUS RADIOFREQUENCY THERMOCOAGULATION, GLYCEROL RHIZOL-
YSIS, OR BALLOON COMPRESSION)

* For GRADE evaluation of interventions for Trigeminal neuralgia, see table, p 21 .

* We found no RCT evidence assessing ablative neurosurgery to the Gasserian ganglion. However, there is some
observational data suggesting that radiofrequency thermocoagulation may offer higher rates of complete pain
relief than glycerol rhizolysis, but is associated with the highest rate of complications.

Benefits and harms

Ablative neurosurgical techniques to the Gasserian ganglion (retrogasserian percutaneous radiofrequency
thermocoagulation, glycerol rhizolysis, or balloon compression):

Three systematic reviews (search dates 2003) ®* B % jgentified no RCTs comparing ablative neurosurgical
techniques to the Gasserian ganglion (retrogasserian percutaneous radiofrequency thermocoagulation, glycerol
rhizolysis, or balloon compression) versus placebo or versus other treatments. (s3]

Further information on studies
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Comment: As Clinical Evidence was unable to perform a second appraisal of results retrieved by the contrib-
utor's search, we may have missed studies that could affect our overall assessment of this inter-
vention.

Clinical guide:
See clinical guide for stereotactic radiosurgery, p 16 .

Microvascular decompression Major neurosurgical procedure that involves access through the posterior fossa to
the trigeminal nerve just at its point of entry into the brain. Any vessels distorting or in close contact with the nerve
are moved out of the way with the aim of avoiding nerve damage and hence preserving function.

Low-quality evidence Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

Moderate-quality evidence Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Very low-quality evidence Any estimate of effect is very uncertain.

Ablative neurosurgical techniques to the Gasserian ganglion (retrogasserian percutaneous radiofrequency
thermocoagulation, glycerol rhizolysis, or balloon compression): New option for which we found no RCTs.
Categorised as Unknown effectiveness, although there is some observational evidence suggesting that radiofrequency
thermocoagulation may offer higher rates of complete pain relief than (T;Ig/cerol rhizolysis and stereotactic radiosurgery,
although it is also associated with the highest rate of complications. =

. . . 32 H
Microvascular decompression New observational data ®? and awareness of consensus that microvascular surgery

is effective at reducing symptoms in the long term, although it can lead to ipsilateral hearing loss, led to change of
categorisation to Trade-off between benefits and harms (based on consensus).
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GRADE Evaluation of interventions for Trigeminal neuralgia.

Important out-
comes

Studies (Partici-
pants)

What are the effects of treatments in people with trigeminal neuralgia?

3 (161) ¥

1 (143) 19

1 (48) 18

1 (14) Y

1(17) 4

1 (20) 4

1(12) 4

1 (47) 29

2 (37) [26] [22]

1 (87) 9

1(87) [36] [25]

Outcome

Pain relief

Pain relief

Pain relief

Pain relief

Pain relief

Pain relief

Pain relief

Pain relief

Pain relief

Pain relief

Adverse effects

Comparison

Carbamazepine versus
placebo

Long-term carbamazepine
treatment versus stopping
carbamazepine earlier

Oxcarbazepine versus carba-
mazepine

Lamotrigine versus placebo

Baclofen versus carba-
mazepine

Tizanidine versus placebo

Tizanidine versus carba-
mazepine

Proparacaine hydrochloride
versus placebo

Streptomycin plus local
anaesthetic versus local
anaesthetic alone

Stereotactic radiosurgery us-
ing one versus two isocentres

Stereotactic radiosurgery us-
ing one versus two isocentres
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Quality

-2

-3

-3

-3

-2

-1

-2

Consisten-

cy

-1

-2

Directness

=il

-1

=il

-1

=il

Effect size

+1

A2

GRADE

Low

Very low

Very low

Very low

Very low

Low

Very low

Moderate

Very low

Low

Low

Ability to perform normal activities, Adverse effects, Pain relief, Psychological distress

Comment

Quality points deducted for sparse data and short
follow-up. Directness points deducted for inclusion
of different pain severities and uncertainties about
diagnostic criteria and outcomes measured. Effect-
size point added for OR 2to 5

Quiality point deducted for sparse data. Consistency
point deducted for different results at different time
points

Quiality points deducted for sparse data, incomplete
reporting of results, and no direct comparison be-
tween groups

Quiality points deducted for sparse data, crossover
design with no pre-crossover results, and short
period of treatment. Directness point deleted for
concurrent use of other medication

Quiality points deducted for sparse data, no inten-
tion-to-treat analysis, and poor follow-up

Quality points deducted for sparse data, short fol-
low-up, and crossover design. Directness point
deducted for different results at different time
frames (pain relief not sustained). Effect-size points
added for RR over 5

Quiality points deducted for sparse data and lack
of intention-to-treat analysis. Directness point de-
ducted for unclear measurement of outcome

Quality point deducted for sparse data

Quiality points deducted for sparse data and incom-
plete reporting of results. Consistency points de-
ducted for conflicting results between RCTs and
different results at different time points. Directness
point deducted for selection bias in one RCT

Quality point deducted for sparse data. Directness
point deducted for inclusion of other interventions

Quality points deleted for sparse data and incom-
plete reporting
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Important out-

comes Ability to perform normal activities, Adverse effects, Pain relief, Psychological distress
Studies (Partici- Type of ev- Consisten-
pants) Outcome Comparison idence Quality cy Directness Effect size GRADE Comment

We initially allocate 4 points to evidence from RCTSs, and 2 points to evidence from observational studies. To attain the final GRADE score for a given comparison, points are deducted or added from this initial
score based on preset criteria relating to the categories of quality, directness, consistency, and effect size. Quality: based on issues affecting methodological rigour (e.g., incomplete reporting of results, quasi-
randomisation, sparse data [<200 people in the analysis]). Consistency: based on similarity of results across studies. Directness: based on generalisability of population or outcomes. Effect size: based on magnitude
of effect as measured by statistics such as relative risk, odds ratio, or hazard ratio.
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