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ABSTRACT

Background: Trigeminal neuralgia (TN) is a common cause of facial pain.

Purpose: To answer the following questions: 1) In patients with TN, how often does routine neuroim-
aging (CT, MRI) identify a cause? 2) Which features identify patients at increased risk for symptomatic
TN (STN; i.e., a structural cause such as a tumor)? 3) Does high-resolution MRI accurately identify
patients with neurovascular compression? 4) Which drugs effectively treat classic and symptomatic
trigeminal neuralgia? 5) When should surgery be offered? 6) Which surgical technique gives the long-
est pain-free period with the fewest complications and good quality of life?

Methods: Systematic review of the literature by a panel of experts.

Conclusions: In patients with trigeminal neuralgia (TN), routine head imaging identifies structural
causes in up to 15% of patients and may be considered useful (Level C). Trigeminal sensory deficits,
bilateral involvement of the trigeminal nerve, and abnormal trigeminal reflexes are associated with an
increased risk of symptomatic TN (STN) and should be considered useful in distinguishing STN from
classic trigeminal neuralgia (Level B). There is insufficient evidence to support or refute the usefulness
of MRI to identify neurovascular compression of the trigeminal nerve (Level U). Carbamazepine (Level
A) or oxcarbazepine (Level B) should be offered for pain control while baclofen and lamotrigine (Level
C) may be considered useful. For patients with TN refractory to medical therapy, Gasserian ganglion
percutaneous techniques, gamma knife, and microvascular decompression may be considered (Level
C). The role of surgery vs pharmacotherapy in the management of TN in patients with MS remains
uncertain. Neurology® 2008;71:1183–1190

GLOSSARY
AAN � American Academy of Neurology; CBZ � carbamazepine; CTN � classic TN; EFNS � European Federation of Neurological
Societies; MS � multiple sclerosis; NNH � number needed to harm; NNT � number needed to treat; OXC � oxcarbazepine; RCT �
randomized controlled trial; RFT � radiofrequency thermocoagulation; STN � symptomatic TN; TN � trigeminal neuralgia.

This practice parameter was developed as a joint ven-
ture of the American Academy of Neurology (AAN)
and the European Federation of Neurological Societ-
ies (EFNS) to aid clinicians in the treatment of tri-
geminal neuralgia (TN).

The International Association for the Study of Pain
defines TN as sudden, usually unilateral, severe, brief,
stabbing, recurrent episodes of pain in the distribution

of one or more branches of the trigeminal nerve.1 The
annual incidence of TN is 4 to 5 in 100,000.2

The latest classification of the International
Headache Society3 distinguishes between classic and
symptomatic TN. Classic TN (CTN) includes all
cases without an established etiology (i.e., idiopathic,
as well as those with potential vascular compression
of the fifth cranial nerve). The diagnosis of classic
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TN also requires that there be no clinically evident
neurologic deficit. The diagnosis of symptomatic TN
(STN) is made when investigations identify a struc-
tural abnormality other than potential vascular com-
pression affecting the trigeminal nerve. Such
abnormalities include multiple sclerosis (MS)
plaques, tumors, and abnormalities of the skull base.

This practice parameter addresses the following
diagnostic questions:

1. How often does routine neuroimaging (CT,
MRI) identify a structural cause of TN (excluding
vascular contact with compression of the fifth cranial
nerve)?

2. Which clinical or laboratory features accurately
identify patients with STN?

3. For patients with CTN, does high-resolution
MRI accurately identify patients with neurovascular
compression?

The pharmacologic portion of this parameter ad-
dresses the following questions:

1. Which drugs effectively treat CTN?
2. Which drugs effectively treat STN?
3. Is there evidence of efficacy of intravenous

drugs in acute exacerbations of TN?
The surgical portion of this parameter addresses

the following questions:
1. When should surgery be offered?
2. Which surgical technique gives the longest

pain-free period with the fewest complications and
good quality of life?

3. Which surgical techniques should be used in
patients with MS?

DESCRIPTION OF THE ANALYTIC PROCESS
The AAN and EFNS assembled a panel of experts
who searched MEDLINE, EMBASE, and the Co-
chrane library. Searches extended from the time of
database inception to December 2007. All searches
used the following synonyms for TN: trigeminal
neuralgia, tic douloureux, facial pain, or trigeminal
neuropathy. The primary search was supplemented
by a secondary search using the bibliography of re-
trieved articles and knowledge from the panel. Only
full-length original communications were accepted.
Panel members reviewed abstracts and titles for rele-
vance. Two panel members reviewed papers meeting
inclusion criteria. An additional panel member arbi-
trated disagreements.

The methods of classifying evidence adopted by
AAN and EFNS are essentially identical (appendix e-2,
A–C, on the Neurology® Web site at www.neurology.
org). The methods for determining the strength of
the recommendations—though largely compati-
ble—differ in a few points. The present article uses

the AAN’s method for determining the strength of
recommendation (appendix e-3).

ANALYSIS OF EVIDENCE

For patients with TN, how often does routine neuro-
imaging (CT, MRI) identify a structural cause (exclud-
ing vascular contact with compression of the fifth
cranial nerve)? Evidence. Five articles (one graded
Class IV) reported the results of head imaging on
consecutive patients diagnosed with TN with normal
neurologic examinations (table e-1).4-8 Four studies
included cohorts of patients with TN assembled at
tertiary centers with an interest in TN. Because more
complicated and potentially less representative pa-
tients with TN get treated at such centers, these stud-
ies were judged to be at risk for referral bias and thus
were graded Class III.4 –7 Yields of brain imaging
ranged from 10 to 18%. The most commonly iden-
tified abnormalities were cerebello-pontine angle tu-
mors and MS plaques. Combining Class III studies
results in a pooled estimate of yield of 15% (95% CI,
11–20).

Conclusions. For patients with TN, routine neuro-
imaging may identify a cause in up to 15% of pa-
tients (four Class III studies). These reported yields
are most representative of those expected from refer-
ral centers.

For patients with TN, which clinical or laboratory fea-
tures accurately identify patients with STN? Evidence.

We found seven papers (one graded Class IV) study-
ing the diagnostic accuracy of clinical characteristics
potentially distinguishing STN from CTN (table
e-2).4-6,8-11 Clinical characteristics studied included
the presence of sensory deficits, age at onset, first
division of trigeminal nerve affected, bilateral tri-
geminal involvement, and unresponsiveness to
treatment. One study was graded Class III because
of a case control design with a narrow spectrum of
patients.9 Four studies were judged to have a mod-
erately low risk of bias because of a cohort design
with a broad spectrum of patients. However, these
studies collected data retrospectively and were thus
graded Class II.5,6,8,10 We found one prospective
Class I study.4 In these studies, involvement of the
first trigeminal division and unresponsiveness to
treatment were not associated with a significant
increase in the risk of STN. Younger age was sig-
nificantly associated with increased risk of STN.
However, there was considerable overlap in the age
ranges of patients with CTN and STN. Thus, al-
though younger age increases the risk of finding
STN, the diagnostic accuracy of age as a predictor
of STN was too low to be clinically useful in dis-
criminating CTN and STN. The presence of tri-
geminal sensory deficits and bilateral involvement
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was significantly more common in patients with
STN. However, many patients with normal sensa-
tion and unilateral involvement of the trigeminal
nerve were found to have STN (figure 1).

Five studies addressed the accuracy of trigeminal
reflex testing in distinguishing STN from CTN (ta-
ble e-3).4,12–15 Trigeminal reflex testing included
measurement of the blink reflex. The latency and
amplitude of ipsilateral and contralateral facial mus-
cle contractions are measured following stimulation
of the trigeminal nerve (usually V1) using standard
EMG equipment. One study used a prospective de-
sign and was graded Class I.4 The remaining studies
either used a case control design with a narrow spec-
trum of patients or employed retrospective data col-
lection and were graded Class II or III.12–15 The
diagnostic accuracy of trigeminal reflexes for identi-
fying patients with STN in most studies was rela-
tively high (sensitivity range 59 to 100%, specificity
range 93 to 100%). Pooled sensitivity was 94%
(95% CI, 91–97); pooled specificity was 87% (95%
CI, 77–93).

Four studies addressed the accuracy of trigeminal
evoked potentials (table e-4). Two of these studies
attained a grade of Class II and two a grade of Class
III.12,16–18 Evoked potentials did not distinguish STN
from CTN with high accuracy (sensitivity 60 to
100%, specificity 49 to 76%). Pooled sensitivity was

84% (95% CI, 73–92); pooled specificity was 64%
(95% CI, 56–71). Many patients with STN had
normal evoked potentials and many patients with
CTN had abnormal evoked potentials.

Conclusions. For patients with TN, younger age
(one Class I and three Class II studies) and abnormal
trigeminal nerve evoked potentials (two Class II and
two Class III studies) are probably associated with an
increased risk of STN. However, there is too much
overlap in patients with CTN and STN for these
predictors to be considered clinically useful.

The presence of trigeminal sensory deficits or bi-
lateral involvement of the trigeminal nerves probably
increases the risk of STN. However, the absence of
these features does not rule out STN (one Class I and
two Class II studies).

Involvement of the first division of the trigeminal
nerve and unresponsiveness to treatment are proba-
bly not associated with an increased risk of STN (one
Class I and two Class II studies).

Because of a high specificity (94%) and sensitivity
(87%), abnormal trigeminal reflexes are probably
useful in distinguishing STN from CTN (one Class I
and two Class II studies).

For patients with classic TN, does high-resolution
MRI accurately identify patients with neurovascular
compression? Evidence. Sixteen papers, the latest pub-
lished in 2006, studied patients with TN with high-
resolution MRI. Nine studies were graded Class IV
because they relied on the unmasked findings of the
operating surgeon to determine the presence of
vascular contact. Table e-5 lists the characteristics
of the seven higher-quality studies.19 –25 One study
employed a case control design with a narrow
spectrum of patients and another was retrospective
(Class III).19,20 Five studies were masked cohort
surveys with prospective data collection (Class
I).21–25 The most common reference standard in
these Class I studies was the masked comparison of
the MRI of the symptomatic side to the asymp-
tomatic side.

Sensitivities and specificities in the Class I
through III studies varied widely (sensitivity 52 to
100%; specificity 29 to 93%) and in three Class I
studies the association was not significant. The heter-
ogeneity in results may have resulted from differ-
ences in the MRI techniques employed.

Conclusions. Because of inconsistency of results,
there is insufficient evidence to support or refute the
usefulness of MRI to identify vascular contact in
CTN or to indicate the most reliable MRI technique.

Which drugs effectively treat CTN pain? Evidence. The
literature search identified 15 randomized controlled
trials (RCTs) studying medications for TN. In three

Figure 1 Mean age and relative frequency of
clinical characteristics and
abnormal trigeminal reflexes in
classic (CTN) and symptomatic
trigeminal neuralgia (STN)

Response to treatment and involvement of first trigeminal
division are similar in the two populations. Onset age is
lower in CTN than STN (p � 0.0001). Bilateral neuralgia and
sensory deficits only occur in STN (p � 0.001). Trigeminal
reflexes (TR) are abnormal in STN (87%) and normal in CTN
(94%) (p � 0.0001). Data from 10 trials (Class I–III) in 628
patients, detailed in tables e-2 and e-3. *p � 0.001;
**p � 0.0001.
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of these, the number of patients (less than seven) was
too small for meaningful statistical analysis. Of the
remaining 12 studies, eight were placebo-controlled
trials26–33 (table e-6) and four used carbamazepine as
the comparator34–37 (table e-7).

Four placebo-controlled studies (Class I or II) to-
taling 147 patients demonstrated the efficacy of car-
bamazepine (CBZ).26 –29 The doses of CBZ used
ranged from 300 to 2,400 mg a day. The treatment
response in these trials was robust, with 58 to 100%
of patients on CBZ attaining complete or near-
complete pain control as compared to 0 to 40% of
patients on placebo. The number needed to treat
(NNT) to attain important pain relief was less than
2. CBZ reduced both the frequency and intensity of
painful paroxysms and was equally efficacious for
spontaneous and trigger-evoked attacks. CBZ was
sometimes poorly tolerated with numbers needed to
harm (NNHs) of 3 for minor and of 24 for severe
adverse events.

Two Class II masked RCTs including a total of
130 patients compared oxcarbazepine (OXC) 600–
1,800 mg a day to CBZ in patients with CTN.36,37

The reduction in pain was equally good for both
CBZ and OXC (88% of patients achieving a reduc-
tion of attacks by �50%).

Other drugs have each been studied in single trials:
baclofen (40 to 80 mg a day) was superior to placebo in
reducing the number of painful paroxysms (Class II)30;
lamotrigine (400 mg a day) was effective as add-on ther-
apy on a composite index of efficacy (Class II)31; pimo-
zide (4 to 12 mg a day) was more effective than CBZ
(Class II)35; and tocainide (12 mg a day) was as effective
as CBZ (Class III).34 Tizanidine was better than placebo
in a small study but its effect diminished within 1 to 3
months (Class III).32

Small open-label studies (Class IV) have sug-
gested therapeutic benefit from other antiepileptic
drugs38 (e.g., phenytoin, clonazepam, gabapentin,
valproate).

Topical ophthalmic anesthesia was ineffective in a
Class I placebo-controlled RCT.33

Conclusions. Carbamazepine is established as effective
for controlling pain in patients with CTN (multiple
Class I and II studies). Oxcarbazepine is probably effec-
tive for treating pain in CTN (three Class II studies).
Baclofen, lamotrigine, and pimozide are possibly effec-
tive for controlling pain in patients with CTN (single Class
II study for each drug). Topical ophthalmic anesthesia is
probably ineffective for controlling pain in patients with
CTN (single Class I study). There is insufficient evidence
to support or refute the efficacy of clonazepam, gabapen-
tin, phenytoin, tizanidine, topical capsaicin, and valproate
for controlling pain in patients with CTN.

Which drugs effectively treat STN pain? Evidence.

There are no placebo-controlled studies in patients
with STN. The existing studies are small, open-
label trials (Class IV) of MS-associated TN using
lamotrigine,39 gabapentin,40,e1,e2 topiramate,e3 or
misoprostol.e4,e5

Conclusion. There is insufficient evidence to sup-
port or refute the effectiveness of any medication in
treating pain in STN (Class IV studies).

Is there evidence of efficacy of IV administration of
drugs in acute exacerbations of TN? Evidence. We were
unable to find published RCTs on the use of IV
medications to treat TN pain. One Class IV studye6

reported three patients who responded quickly to IV
fosphenytoin.

Conclusion. There is insufficient evidence to sup-
port or refute the efficacy of IV medications for the
treatment of pain from TN (Class IV study).

When should surgery be considered? Evidence. There
are no studies dealing specifically with this issue.
Two Class IV studies surveying patients who already
underwent surgery determined that the majority of
these patients stated they would have preferred to
have surgery earlier.e7,e8

Conclusion. There is insufficient evidence to allow
conclusions as to when surgery should be offered
(two Class IV studies).

Which surgical technique gives the longest pain-free
period with the fewest complications and good quality
of life? Surgical interventions are best classified ac-
cording to the principal target: peripheral tech-
niques targeting portions of the trigeminal nerve
distal to the Gasserian ganglion, percutaneous
Gasserian ganglion techniques targeting the gan-
glion itself, gamma knife radiosurgery targeting
the trigeminal root, and posterior fossa vascular
decompression techniques.

Evidence. Our literature search revealed three Class
I RCTs, one Class II prospective cohort study, and a
handful of Class III studies where the outcome was
independently assessed (explicitly stated). The ma-
jority of the evidence was Class IV.

Additionally, the evidence from direct compar-
isons between different surgical procedures is
insufficient.e9,e10 Study characteristics and semi-
ography of the patients included in our analysis
can be found in table e-8 and complications in
table e-9 and figure 2.

Peripheral techniques. These techniques involve block-
ing or destruction of portions of the trigeminal nerve
distal to the Gasserian ganglia.

Two small RCTs (Class I) on the use of streptomy-
cin and lidocaine compared with lidocaine alone
showed no effect on pain.e11,e12 Other peripheral le-
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sions (including cryotherapy, neurectomies, alcohol in-
jection, phenol injection, peripheral acupuncture,
radiofrequency, and thermocoagulation) have all been re-
ported as case series with no independent outcome assess-
ment (Class IV). These studies showed that 50% of
patients had a recurrence of pain after 1 year. The morbid-
ity associated with the peripheral procedures was low.

Percutaneous procedures on the Gasserian ganglion (rhizoto-

mies). These techniquese13 involve penetration of the
foramen ovale with a cannula and then controlled
lesion of the trigeminal ganglion or root by various
means: thermal (radiofrequency thermocoagulation
[RFT]),e14 chemical (injection of glycerol),e15 or me-
chanical (compression by a balloon inflated into
Meckel’s cave).e16

We only found uncontrolled case series of the ef-
fectiveness of these percutaneous procedures. Only
two reports on RFT, one on glycerol injection and

one on balloon compression, employed independent
outcome assessors (Class III).e16-e19 Ninety percent
of patients attain pain relief from the procedures. At
1 year 68 to 85% of patients will be pain free, but by
3 years the number has dropped to 54 to 64%. At 5
years around 50% of patients undergoing RFT are
still pain free.

Sensory loss after these percutaneous procedures
is present in almost half of patients (figure 2). Less
than 6% develop troublesome dysesthesias. The inci-
dence of anesthesia dolorosa is around 4%. Postoper-
atively, 12% of patients report a discomfort
described as burning, heavy, aching, or tiring. Cor-
neal numbness, with the risk of keratitis, occurs in
4% of patients. Problems with other cranial nerves
are uncommon, and the major perioperative compli-
cation is meningitis, mainly aseptic (0.2%). Up to
50% of patients undergoing balloon compression
suffer temporary and rarely chronic masticatory
problems.e17 Mortality is extremely low.e20

Gamma knife surgery. This procedure aims a focused
beam of radiation at the trigeminal root in the poste-
rior fossa. There is one Class I RCT comparing two
different regimes.e21 This study showed no major
differences between the gamma knife techniques
used.

We found three case series (Class III) which used
independent outcome assessment and provided long-
term follow-up.e22-e24 One year after gamma knife
therapy complete pain relief with no medication oc-
curs in up to 69% of patients. This falls to 52% at 3
years. Pain relief can be delayed for a mean of 1
month.e25

In the Class III studies, sensory complications oc-
cur in an average of 6% of patients. In large Class IV
series, facial numbness is reported in 9 to 37% of
patients (though it tends to improve with time) and
troublesome sensory loss or paresthesias are reported
in 6 to 13% (whereas anesthesia dolorosa is practi-
cally absent).e25-e28 No complications outside the tri-
geminal nerve have been reported. Quality of life
improves and 88% are satisfied with the outcome.e24

Microvascular decompression. This is a major neurosur-
gical procedure that entails craniotomy to reach the
trigeminal nerve in the posterior fossa. Vessels com-
pressing the nerve are identified and moved out of
contact.

Five reports were identified which used indepen-
dent outcome assessment (Class III).e7,e28-e31 Ninety
percent of patients obtain pain relief. Over 80% will
still be pain free at 1 year, 75% at 3 years, and 73% at
5 years.

The average mortality associated with the opera-
tion is 0.2% though it may rise to 0.5% in some
reports.e20,e32 Postoperative morbidity is lowest in

Figure 2 Complications of surgery

Frequency (%) of complications with surgical procedures
for trigeminal neuralgia. PGL � percutaneous Gasserian le-
sions (includes radiofrequency thermocoagulation, glycerol
rhizotomy, balloon compression); MVD � microvascular de-
compression; GKS � Gamma knife surgery. Perioperative
complications: pneumonia and deep vein thrombosis. Data
from 14 trials (Class III) in 2,785 operated patients, de-
tailed in table e-9. *Many Class IV studies on GKS report
trigeminal sensory disturbances in 9 –37% of patients.
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high volume units.e32 Up to 4% of patients incur
major problems such as CSF leaks, infarcts, or hema-
tomas. Aseptic meningitis is the most common com-
plication (occurring in 11% of patients). Diplopia is
often transient and facial weakness is rare. Sensory
loss occurs in 7% of patients. The major long-term
complication is hearing loss which can occur in as
many as 10% of patients.

Conclusions. Percutaneous procedures on the Gas-
serian ganglion, gamma knife, and microvascular de-
compression are possibly effective in the treatment of
TN (multiple Class III studies). The evidence about
peripheral techniques is either negative (two Class I
studies about streptomycin/lidocaine) or insufficient
(Class IV studies for all the other peripheral
techniques).

Indirect comparisons of multiple Class III studies
suggest that patients undergoing microvascular de-
compression have a longer duration of pain control
than patients undergoing other surgical interven-
tions. However, the lack of direct comparative stud-
ies prohibits formal conclusions regarding the
relative efficacy of the surgical techniques.

Which surgical techniques should be used in patients

with MS? Evidence. There are only small case series re-
porting treatment outcomes in patients with MS, with a
general tendency toward lesser efficacy in this popula-
tion as compared to patients with CTN.e33,e34

Conclusion. There is insufficient evidence to sup-
port or refute the effectiveness of the surgical man-
agement of TN in patients with MS.

RECOMMENDATIONS For patients with TN, rou-
tine imaging may be considered to identify STN
(Level C).

The presence of trigeminal sensory deficits or bilat-
eral involvement of the trigeminal nerves should be
considered useful to identify patients with STN. How-
ever, because of poor specificity, the absence of these
features is not useful for excluding STN (Level B).

Measuring trigeminal reflexes in a qualified elec-
trophysiologic laboratory should be considered use-
ful for distinguishing STN from CTN (Level B).

Younger age at onset, involvement of the first di-
vision of the trigeminal nerve, unresponsiveness to
treatment, and abnormal trigeminal evoked poten-
tials should be disregarded as useful for accurately
identifying patients with STN (Level B).

To control pain in patients with TN: carbamaz-
epine should be offered (Level A), oxcarbazepine
should be considered (Level B), baclofen, lam-
otrigine, and pimozide may be considered (Level C),
and topical ophthalmic anesthesia should not be con-
sidered (Level B).

For patients with TN refractory to medical ther-
apy: early surgical therapy may be considered (Level
C), and percutaneous procedures on the Gasserian
ganglion, gamma knife, and microvascular decom-
pression may be considered (Level C).

PUTTING THE EVIDENCE INTO A CLINICAL
CONTEXT The initial diagnostic evaluation of a pa-
tient with TN naturally focuses on those clinical charac-
teristics known to identify patients with STN. Those
characteristics include the presence of trigeminal sen-
sory deficits and bilateral involvement. If after the initial
evaluation the clinician remains suspicious of STN, fur-
ther testing is desirable. Based upon cost, local expertise
and availability, and patient preferences, obtaining tri-
geminal reflex testing or head imaging are both reasonable
next steps. Because of a high diagnostic accuracy, MRI
might reasonably be foregone in a patient with normal tri-
geminal reflexes.

The two drugs to consider as first-line therapy in
TN are CBZ (200–1,200 mg/day) and OXC (600–
1,800 mg/day). Although the evidence for CBZ is
stronger than for OXC, the latter may pose fewer
safety concerns.e35

There is little evidence to guide the clinician on
the treatment of patients with TN who fail first-line
therapy. Some evidence supports add-on therapy
with lamotrigine or a switch to baclofen (pimozide
being no longer in use). The effect of other drugs
commonly used in neuropathic pain is unknown.
There are no published studies directly comparing
polytherapy with monotherapy.e36

Referral for a surgical consultation seems reason-
able in patients with TN refractory to medical ther-
apy. Some TN experts believe patients with TN
failing to respond to first-line therapy are unlikely to
respond to alternative medications and suggest early
surgical referral.e36

RECOMMENDATIONS FOR FUTURE RE-
SEARCH To establish a better estimate of the yield
of routine brain imaging in identifying patients with
STN, we need a population-based study of consecu-
tive, newly diagnosed patients with TN all undergo-
ing head imaging.

To improve our knowledge of the diagnostic ac-
curacy of clinical characteristics and electrophysi-
ologic studies to distinguish STN from CTN, we
need prospective cohort surveys of large populations
of patients with TN all undergoing standardized di-
agnostic assessments reported using STARD
criteria.e37

It would also be useful to determine if finding a
neurovascular contact on high-resolution MRI accu-
rately identifies patients who will respond to micro-
vascular decompression. This question could be

1188 Neurology 71 October 7, 2008  by on July 14, 2009 www.neurology.orgDownloaded from 

http://www.neurology.org


answered with a prospective study comparing long-
term outcomes in patients with TN undergoing mi-
crovascular decompression with and without
neurovascular contact identified on preoperative
high-resolution MRI.

The efficacy of new drugs and, in particular, sur-
gical interventions, needs to be determined in well-
designed RCTs. Although double-blinded studies are
impractical for surgical trials, randomized treatment
allocation and independent outcome assessment
would go a long way to establish the efficacy of the
surgical techniques.

The optimal timing of surgical referral remains a
crucial question. How many different drugs should
be tried before referring a patient for surgery? What
is the likelihood that a patient with TN failing OXC
or CBZ will respond to alternative drugs? These are
questions that could be answered by a large prospec-
tive cohort survey of patients with TN treated in a
standardized, stepwise fashion.

DISCLOSURE

The authors report the following conflicts of interest: Dr. Gronseth has

received speaker honoraria from Boeheringer Ingelheim, Pfizer, and Gl-

axoSmithKline, and has been compensated by Ortho-McNeil for serving

on a safety monitoring committee; Dr. Cruccu has given lectures for

Pfizer and estimates 5% of his clinical effort is spent on trigeminal reflex

testing; Dr. Alksne estimates 10% of his clinical effort is spent on surgery

for trigeminal neuralgia; Dr. Argoff estimates 25% of his clinical effort is

spent on Medtronic Pump, 25% on trigger point injections, 20% on

epidural steroid injections, and 30% on botulinum toxin injections; Dr.

Brainin has nothing to disclose; Dr. Burchiel holds equity in Medtronic,

Boston Scientific, and Pfizer; Dr. Nurmikko holds financial interests in

Boehringer Ingelheim, Pfizer UK, Grunenthal, Sanofi Pasteur MSD, and

UCB/Scwarz Pharma; Dr. Nurmikko estimates 10% of his clinical effort

is spent on MRI; Dr. Zakrzewska holds financial interests in UCB Pharma

and has received research support from the Bupa Foundation for decision

analysis in trigeminal neuralgia.

DISCLAIMER

This statement is provided as an educational service of the American

Academy of Neurology. It is based on an assessment of current scientific

and clinical information. It is not intended to include all possible proper

methods of care for a particular neurologic problem or all legitimate crite-

ria for choosing to use a specific procedure. Neither is it intended to

exclude any reasonable alternative methodologies. The AAN recognizes

that specific patient care decisions are the prerogative of the patient and

the physician caring for the patient, based on all of the circumstances

involved. The clinical context section is made available in order to place

the evidence-based guideline into perspective with current practice habits

and challenges. No formal practice recommendations should be inferred.

Received April 2, 2008. Accepted in final form June 26, 2008.

REFERENCES
1. Merskey H, Bogduk N. Classification of Chronic Pain:

Descriptions of Chronic Pain Syndromes and Definitions
of Pain Terms. Seattle: IASP Press; 1994;59–71.

2. Katusic S, Williams DB, Beard CM, et al. Epidemiology
and clinical features of idiopathic trigeminal neuralgia and
glossopharyngeal neuralgia: similarities and differences,
Rochester, Minnesota, 1945–1984. Neuroepidemiology
1991;10:276–281.

3. Headache Classification Subcommittee of the Interna-
tional Headache Society. The International Classification
of Headache Disorders: 2nd edition. Cephalalgia 2004;24
suppl 1:9–160.

4. Cruccu G, Biasiotta A, Galeotti F, et al. Diagnostic accu-
racy of trigeminal reflex testing in trigeminal neuralgia.
Neurology 2006;60:139–141.

5. Sato J, Saitoh T, Notani K, et al. Diagnostic significance of
carbamazepine and trigger zones in trigeminal neuralgia.
Oral Surg Oral Med Oral Pathol 2004;97:18–22.

6. Goh BT, Poon CY, Peck RH. The importance of routine
magnetic resonance imaging in trigeminal neuralgia diag-
nosis. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2001;92:424–429.

7. Majoie CB, Hulsmans FJ, Castelijns JA, et al. Symptoms
and signs related to the trigeminal nerve: diagnostic yield
of MR imaging. Radiology 1998;209:557–562.

8. Nomura T, Ikezaki K, Matsushima T, et al. Trigeminal
neuralgia: differentiation between intracranial mass lesions
and ordinary vascular compression as causative lesions.
Neurosurg Rev 1994;17:51–57.

9. De Simone R, Marano E, Brescia Morra V, et al. A clinical
comparison of trigeminal neuralgic pain in patients with
and without underlying multiple sclerosis. Neurol Sci
2005;26 suppl 2:s150–151.

10. Ogutcen-Toller M, Uzun E, Incesu L. Clinical and mag-
netic resonance imaging evaluation of facial pain. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 2004;97:
652–658.

11. Hooge JP, Redekop WK. Trigeminal neuralgia in multiple
sclerosis. Neurology 1995;45:1294–1296.

12. Cruccu G, Leandri M, Feliciani M, et al. Idiopathic and
symptomatic trigeminal pain. J Neurol Neurosurg Psychi-
atry 1990;53:1034–1042.

13. Kimura J, Rodnitzky RL, Van Allen MW. Electrodiagnos-
tic study of trigeminal nerve. Orbicularis oculi reflex and
masseter reflex in trigeminal neuralgia, paratrigeminal syn-
drome, and other lesions of the trigeminal nerve. Neurol-
ogy 1970;20:574–583.

14. Kimura J. Clinical uses of the electrically elicited blink re-
flex. Adv Neurol 1983;39:773–786.

15. Ongerboer de Visser BW, Goor C. Electromyographic and
reflex study in idiopathic and symptomatic trigeminal neu-
ralgias: latency of the jaw and blink reflexes. J Neurol Neu-
rosurg Psychiatry 1974;37:1225–1230.

16. Cruccu G, Leandri M, Iannetti GD, et al. Small-fiber dys-
function in trigeminal neuralgia: carbamazepine effect on
laser-evoked potentials. Neurology 2001;56:1722–1726.

17. Mursch K, Schafer M, Steinhoff BJ, et al. Trigeminal
evoked potentials and sensory deficits in atypical facial
pain—a comparison with results in trigeminal neuralgia.
Funct Neurol 2002;17:133–136.

18. Leandri M, Parodi CI, Favale E. Early trigeminal evoked
potentials in tumours of the base of the skull and trigemi-
nal neuralgia. Electroencephalogr Clin Neurophysiol
1988;71:114–124.

19. Erbay SH, Bhadelia RA, Riesenburger R, et al. Association
between neurovascular contact on MRI and response to
gamma knife radiosurgery in trigeminal neuralgia. Neuro-
radiol 2006;48:26–30.

20. Majoie CB, Hulsmans FJ, Verbeeten B, et al. Trigeminal
neuralgia: comparison of two MR imaging techniques in
the demonstration of neurovascular contact. Radiology
1997;204:455–460.

Neurology 71 October 7, 2008 1189 by on July 14, 2009 www.neurology.orgDownloaded from 

http://www.neurology.org


21. Anderson VC, Berryhill PC, Sandquist MA, et al. High-
resolution three-dimensional magnetic resonance angiog-
raphy and three-dimensional spoiled gradient-recalled
imaging in the evaluation of neurovascular compression in
patients with trigeminal neuralgia: a double-blind pilot
study. Neurosurgery 2006;58:666–673.

22. Benes L, Shiratori K, Gurschi M, et al. Is preoperative
high-resolution magnetic resonance imaging accurate in
predicting neurovascular compression in patients with tri-
geminal neuralgia? A single-blind study. Neurosurg Rev
2005;28:131–136.

23. Korogi Y, Nagahiro S, Du C, et al. Evaluation of vascular
compression in trigeminal neuralgia by 3D time-of-flight
MRA. J Comput Assist Tomogr 1995;19:879–884.

24. Masur H, Papke K, Bongartz G, et al. The significance of
three-dimensional MR-defined neurovascular compression
for the pathogenesis of trigeminal neuralgia. J Neurol
1995;242:93–98.

25. Yamakami I, Kobayashi E, Hirai S, et al. Preoperative
assessment of trigeminal neuralgia and hemifacial spasm
using constructive interference in steady state-three-
dimensional Fourier transformation magnetic resonance
imaging. Neurol Med Chir (Tokyo) 2000;40:545–556.

26. Campbell FG, Graham JG, Zilkha KJ. Clinical trial of
carbamazepine (Tegretol) in trigeminal neuralgia. J Neurol
Neurosurg Psychiatry 1966;29:265–267.

27. Killian JM, Fromm GH. Carbamazepine in the treatment
of neuralgia. Arch Neurol 1968;19:129–136.

28. Nicol CF. A four year double blind study of Tegretol in
facial pain. Headache 1969;9:54–57.

29. Rockcliff BW, Davis EH. Controlled sequential trials of
carbamazepine in trigeminal neuralgia. Arch Neurol 1996;
15:129–136.

30. Fromm GH, Terrence CF, Chattha AS. Baclofen in the

treatment of trigeminal neuralgia: double-blind study

and long-term follow-up. Ann Neurol 1984;15:240–

244.

31. Zakrzewska JM, Chaudhry Z, Nurmikko TJ, et al. Lam-

otrigine (Lamictal) in refractory trigeminal neuralgia: re-

sults from a double-blind placebo controlled crossover

trial. Pain 1997;73:223–230.

32. Fromm GH, Aumentado D, Terrence CF. A clinical and

experimental investigation of the effects of tizanidine in

trigeminal neuralgia. Pain 1993;53:265–271.

33. Kondziolka D, Lemley T, Kestle JR, et al. The effect of single-

application topical ophthalmic anesthesia in patients with

trigeminal neuralgia: a randomized double-blind placebo-

controlled trial. J Neurosurg 1994;80:993–997.

34. Lindstrom P, Lindblom U. The analgesic effect of tocain-

ide in trigeminal neuralgia. Pain 1987;28:45–50.

35. Lechin F, van der Dijs B, Lechin ME, et al. Pimozide therapy

for trigeminal neuralgia. Arch Neurol 1989;46:960–963.

36. Liebel JT, Menger N, Langohr H. Oxcarbazepine in der

Behandlung der Trigeminusneuralgie. Nervenheilkunde

2001;20:461–465.

37. Beydoun A. Safety and efficacy of oxcarbazepine: results of

randomized, double-blind trials. Pharmacotherapy 2000;

20:152S–158S.

38. Sindrup SH, Jensen TS. Pharmacotherapy of trigeminal

neuralgia. Clin J Pain 2002;18:22–27.

39. Leandri M, Lundardi G, Inglese M, et al. Lamotrigine in tri-

geminal neuralgia secondary to multiple sclerosis. J Neurol

2000;247:556–558.

40. Khan OA. Gabapentin relieves trigeminal neuralgia in

multiple sclerosis patients. Neurology 1998;51:611–614.

New Categories of Resident & Fellow Section
Clinical Reasoning: Case presentations to aid in developing clinical reasoning skills.

Right Brain: Neurology and the medical humanities — history, literature, and arts.

Child Neurology: Patient case with detailed discussion about topic of focus.

Pearls and Oy-sters: Clinical insights (pearls) and advice for avoiding mistakes (oysters).

International: Educational exchanges, experiences in low and middle income countries.

Emerging Subspecialities: History of fields such as Pain Medicine and Headache.

Continue to submit articles about education research and educational topics,
training videos, and teaching NeuroImages!

1190 Neurology 71 October 7, 2008  by on July 14, 2009 www.neurology.orgDownloaded from 

http://www.neurology.org


DOI: 10.1212/01.wnl.0000326598.83183.04 
 2008;71;1183-1190; originally published online Aug 20, 2008; Neurology

and J. M. Zakrzewska, MD, FDSRCS 
G. Gronseth, G. Cruccu, J. Alksne, C. Argoff, M. Brainin, K. Burchiel, T. Nurmikko

 Federation of Neurological Societies
Subcommittee of the American Academy of Neurology and the European

neuralgia (an evidence-based review): Report of the Quality Standards 
Practice Parameter: The diagnostic evaluation and treatment of trigeminal

This information is current as of July 14, 2009 

 & Services
Updated Information

 http://www.neurology.org/cgi/content/full/71/15/1183
including high-resolution figures, can be found at: 

 Supplementary Material

 83.04/DC1
http://www.neurology.org/cgi/content/full/01.wnl.0000326598.831
Supplementary material can be found at: 

 Permissions & Licensing

 http://www.neurology.org/misc/Permissions.shtml
or in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables)

 Reprints
 http://www.neurology.org/misc/reprints.shtml

Information about ordering reprints can be found online: 

 by on July 14, 2009 www.neurology.orgDownloaded from 

http://www.neurology.org/cgi/content/full/71/15/1183
http://www.neurology.org/cgi/content/full/01.wnl.0000326598.83183.04/DC1
http://www.neurology.org/misc/Permissions.shtml
http://www.neurology.org/misc/reprints.shtml
http://www.neurology.org

