
Surgical Outcomes of Trigeminal Neuralgia in
Patients With Multiple Sclerosis

BACKGROUND: Trigeminal neuralgia (TN) is relatively frequent in multiple sclerosis
(MS) patients and can be extremely disabling. Surgical interventions are less effective
for the treatment of MS-related TN compared with classic TN, and higher recurrence
rates are observed.
OBJECTIVE: To evaluate initial pain-free response (IPFR), duration of pain-free intervals
(PFIs), and factors predictive of outcome in different surgical modalities used to treat
MS-related TN.
METHODS: A total of 96 MS patients underwent 277 procedures (range, 1-11 proce-
dures per patient) to treat TN at our institution from 1995 to 2011. Of these, 89 per-
cutaneous retrogasserian glycerol rhizotomies, 82 balloon compressions, 52 stereotactic
radiosurgeries, 28 peripheral neurectomies, 15 percutaneous radiofrequency rhizoto-
mies, and 10 microvascular decompressions were performed as upfront or repeat
treatments.
RESULTS: Bilateral pain was observed in 10% of patients during the course of disease.
During the follow-up period (median, 5.7 years), recurrence of symptoms was seen in
66% of patients, and 181 procedures were performed for symptom recurrence. As an
initial procedure, balloon compression had the highest IPFR (95%; P = .006) and median
PFI (28 months; P = .05), followed by percutaneous retrogasserian glycerol rhizotomy
(IPFR, 74%, P = .04; median PFI, 9 months; P = .05). In general, repeat procedures had
lower effectiveness compared with initial procedures, with no statistically significant
difference seen across the various treatment modalities.
CONCLUSION: Treatment failure occurs in most of the MS-related TN patients inde-
pendently of the type of treatment. However, balloon compression had the highest rate
of IPFR and PFI compared with other modalities in the initial treatment of MS-related TN.
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T
rigeminal neuralgia (TN) is a relatively rare
condition (3-27 cases/100 000 people) and
is defined by paroxysmal electric shocklike

painful attacks in 1 or more trigeminal nerve
branches.1-3 Overall, 2% to 8% of TN patients
have a history of multiple sclerosis (MS), which is
20-fold higher than in the general population.1,4-7

Although the exact pathophysiology of TN inMS
patients is unclear, several mechanisms have been
proposed that are based on autopsy, surgical, and
radiographic findings. The proposed mechanisms
include peripheral demyelination, central plaques,
and a mixed peripheral-central mechanism,
including dual pathology of inflammatory demy-
elination resulting from MS plus mechanical
demyelination caused by vascular compres-
sion.4,8-15 On the other hand, neuropathic pain
syndromes are common complications of MS,
affecting .28% of MS patients.7,16-18 The
prevalence of TN in the MS population has been
reported to be between 1% and 6.3% and can be
extremely disabling for them.5,6,16,19,20 There is
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a lifetime risk of 4% for MS patients to have TN, with no
significant difference among the different forms of MS.18

Treatment of patients withMS-related TN begins withmedical
therapy. Themedications used are the same as those for classic TN
with comparable outcomes.21-23 In terms of surgical treatments,
no comprehensive study has evaluated the effectiveness of
different surgical modalities in the treatment of MS-related
TN.22 In a few retrospective series with a small number of
patients, the results were suboptimal.22,24 A recently published
literature analysis of surgical treatments of MS-related TN failed
to show any differences in the short-term results of different
procedures.25 Outcomes of treatment in MS-related TN suggest
higher recurrence rates and lower pain-free responses compared
with classic TN regardless of treatment modality.26-33

In this study, we evaluated outcomes of different interventions
for MS-related TN in terms of initial pain-free response (IPFR),
pain-free interval (PFI), and complication rate after upfront or
repeat procedures.We also evaluated the influence of independent
prognostic factors on treatment outcomes. To the best of our
knowledge, this is the largest series of surgical outcomes in MS-
related TN.

MATERIALS AND METHODS

Study Design

A retrospective review was performed of patients who had a surgical
intervention for MS-related TN at the Cleveland Clinic during a 16-year
period (1995-2011).

Study Participants and Size

Patients were included in this study if they had a definitive diagnosis of
MS, had at least 1 surgical intervention for TN during the study period,
and were at least 18 years old. Any other procedures before the study
period were also included in the study as long as the patient met the
inclusion criteria. Patients were excluded if they had no follow-up after the
procedure or had demyelinating plaques on magnetic resonance imaging
(MRI) without a definitive diagnosis of MS by a neurologist. A total of 96
patients with 277 procedures were considered for the study. This study
was approved by the Cleveland Clinic Institutional Review Board.

Study Setting

A brief description of surgical interventions used follows. Percutaneous
balloon compression (BC) was performed under general anesthesia and
under guidance of biplanar fluoroscopy (since 1997) by inflating a 4F
Fogartyballoon catheter to0.75 cm3 for 60 seconds in the Meckel cave. For
repeat procedures, the balloon inflation time was often extended by an
additional 30 seconds for each previous BC procedure (eg, 120-second
compression for the third BC procedure). Percutaneous retrogasserian
glycerol rhizotomy (PRGR) was performed under general anesthesia by the
injection of 0.5 cm3 glycerol into the Meckel cave under fluoroscopic
guidance. Stereotactic radiosurgery (SRS) was performed with the Gamma
Knife model B, C, or 4C or Perfexion (Elekta AB, Stockholm, Sweden) by
delivering a prescription dose of 75 to 86 Gy to the proximal trigeminal
root. We used root entry zone as the primary target of SRS and more
anteriorly in the course of the nerve in cases of redo SRS. Peripheral
neurectomy (PN) was performed under general anesthesia with selective

cutting of the peripheral branches of the trigeminal nerve. This procedure
was performed only in those patients who had significant pain reduction
after a nerve block trial in clinic. In a few cases, other methods were used,
including microvascular decompression (MVD), percutaneous radiofre-
quency rhizotomy (RFR), and peripheral nerve stimulation. After the
intervention, all patients were followed up for 1 to 2 months at regular
intervals by a neurosurgeon and then by a neurologist for their TN andMS.

Variables

Demographic data of the patients, characteristics of the MS and TN,
prior medical or surgical treatments for the TN, specifications of each
treatment modality, and complications were collected for each patient.

Measurement

Treatment outcomes were defined as IPFR after each procedure (with
or withoutmedication) and PFI between procedures and treatment failure
or last follow-up in patients who had no failure.We used these 2 measures
instead of subjective percentage of pain reduction because we believed that
they are probably far less influenced by cognitive factors than the
subjective level of pain relief.

Bias

Upfront and repeat procedures were evaluated separately to eliminate
the role of prior treatments. We also had selection bias of surgeon
preference and expertise in specific treatment modalities. Most of the
surgeries were performed by 2 senior authors. G.H.B. performed .130
procedures, including almost all of the BC and SRS procedures and some
of the MVDs. J.H.L. performed .120 procedures, including almost all
of the PRGRs and neurectomies and some of the MVDs. A few other
procedures (20-30 procedures) were performed by other surgeons during
the study period.

Statistical Methods

Categorical datawere summarized as frequency counts and percentages;
measured data were summarized as medians and ranges; and PFI was
summarized with the Kaplan-Meier method. The Fisher exact test and x2

tests were used for univariable comparisons of IPFR between upfront
treatments. The log-rank test was used for comparisons of PFI. Logistic
regression models and generalized estimating equations were used for
comparisons of IPFR in subsequent treatments to account for patients
having multiple procedures. Similarly, the Anderson-Gill model was
used for comparisons of PFI. All tests of statistical significance were 2
sided, and all analyses were performed with SAS version 9.2 (SAS Inc,
Cary, North Carolina).

RESULTS

Participants

A total of 96 MS patients were treated with 277 surgical and
radiosurgical procedures for their TN. Themedian follow-up after
the initial procedure was 5.7 years (range, 2 months-16 years).

Descriptive Data

Themajority of patients (60%) were female. The first symptom
of MS presented at a median age of 33 years (range, 16-69 years),
and the definitive diagnosis of MS was made at a median age of
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38 years (range, 17-73 years). The median age at diagnosis of TN
was 50 years (range, 28-79 years). The median interval between
the first symptoms of MS to diagnosis of TN was 14 years (range,
0-42 years). In 10 patients (11%), TNwas the first presentation of
MS. The median interval between the definitive diagnosis of MS
and diagnosis of TN was 11 years (range, 11 years before to 42
years afterMS). In 11 patients, TNwas diagnosed before definitive
diagnosis ofMS.MedianKarnofsky Performance Score at the time
of the initial intervention was 70 (range, 50-90) and at repeat
intervention was 60 (range, 50-90).

MS Characteristics

At the time of initial treatment, 30 patients (31%) had relapsing
remitting MS, 22 patients (23%) had primary progressive MS, 31
patients (32%) had secondary progressive MS, and 13 patients
(14%) had relapsing progressive MS. During the study period,
4 patients advanced from relapsing remitting MS to secondary
progressive (total of 36% secondary progressive). At time of initial
treatment, 81 patients (84%) hadMS symptoms. Hypoesthesia of
the fifth nerve was observed in 5 patients (5%), and other cranial
nerve involvement was seen in 24 patients (25%). Brainstem
lesions on MRI were reported in 44 patients (47%). In addition,
concurrent MS treatment was observed at the time of 151
procedures (55%), including disease-modifying drug in 95 cases
(34%), cytotoxic treatment in 19 cases (7%), and steroid
treatment in 27 cases (10%). No relationship between type of
MS treatment and outcome of TN was observed. During initial
treatment, 82 patients (85%) hadMS-related disability, whichwas
severe in 42 patients (44%). During repeat treatment, any
disability was seen in 95% of cases, with severe disability in 52%
(see Table1 for more details).

TN Characteristics

At the time of the initial treatment, 74 patients (77%) presented
with typical TN, 19 patients (20%) had typical lancinating pain
and some atypical constant pain between attacks, and 3 patients
(3%) had a purely atypical presentation. Unilateral pain was
observed in 92 patients (96%), and 54 patients (56%) had
involvement of only 1 trigeminal branch. During the course of the
disease and after multiple treatments, an 8% increase was seen in
patients having atypical pain (total of 29 patients with atypical
features, 30%), a 6% increase in bilateral involvement (total of 10
patients with bilateral pain, 10%), and a 13% increase in multiple
branch involvement of the trigeminal nerve (total of 55 patients
with multiple branch involvement, 57%). In 20 patients (21%),
possible vascular compression was reported on MRI scans (for
more details, see Table 1).

Medical Treatment

All patients were initially started on medical treatment as
monotherapy or multiple drug regimens. Carbamazepine was the
most commonmedication, used in 75 patients (78%), followed by
gabapentin (68 patients, 71%), baclofen (44 patients, 46%), and

oxcarbazepine (22 patients, 23%). Initial response to medical
treatment with subsequent unresponsiveness was observed inmost
patients (88 patients, 92%), but 8 patients (8%) were refractory to
any medical treatments from the beginning. No correlation
between initial response to treatment and better pain control after
any specific type of surgery was detected.

Outcome Data

The median time from diagnosis of TN to initial intervention
was 2.5 years (range, 0-20 years). Most patients had multiple
procedures because of treatment failure as follows: 33 patients
(34%) had just 1 procedure, 21 patients (22%) had 2 procedures,
13 patients (14%) had 3 procedures, 15 patients (16%) had 4
procedures, 2 patients (2%) had 5 procedures, 4 patients (4%) had
6 procedures, 3 patients (3%) had 7 procedures, 3 patients (3%)
had 9 procedures, and 1 patient each had 10 and 11 procedures
(Figure 1). In total, 277 procedures for either initial or repeat
treatment were performed. PRGR was the most common
intervention (89 procedures, 32%), followed by BC (82
procedures, 30%) and SRS (52 procedures, 19%). As the initial

TABLE 1. Characteristics of Multiple Sclerosis and Trigeminal

Neuralgia at the Time of the Initial Procedure and During Follow-

upa

Factor

During Upfront

Treatments, n (%)

During Follow-up,

n (%)

MS type

Relapsing remitting 30 (31) 26 (27)

Primary progressive 22 (23) 22 (23)

Secondary

progressive

31 (32) 35 (36)

Relapsing

progressive

13 (14) 13 (14)

MS symptoms

Yes 81 (85) 86 (90)

MS disability

None 14 (14) 8 (8)

Mild 40 (42) 40 (42)

Severe 42 (44) 48 (50)

TN type

Typical (purely) 74 (77) 67 (70)

Typical with

atypical features

19 (20) 22 (23)

Atypical (purely) 3 (3) 7 (7)

TN location

Bilateral 4 (4) 10 (10)

Unilateral 92 (96) 86 (90)

V1 1 (1) 1 (1)

V2 19 (20) 13 (14)

V3 34 (35) 27 (28)

V1 1 V2 4 (4) 5 (5)

V2 1 V3 34 (35) 45 (47)

V1 1 V2 1 V3 4 (4) 5 (5)

aMS, multiple sclerosis; TN, trigeminal neuralgia.
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intervention, PRGR was the most common (39 patients, 41%),
followed by SRS (24 patients, 25%) and BC (19 patients, 20%).
For repeat interventions, BC was the most common (63
procedures, 35%), followed by PRGR (50 procedures, 28%)
and SRS (28 procedures, 15%).

Balloon Compression

Nineteen patients underwent BC as initial treatment (all with
60-second balloon inflation). IPFR was observed in 18 patients
(95%) immediately after the procedure, with 11 (61%) experi-
encing pain recurrence after an estimated median of 29 months.
Temporary numbness was reported in 10 patients (53%). There
was 1 complication (5%) resulting in severe numbness, weakness
of masticator muscles, and impaired corneal reflex.

In 32 patients, BCwas performed 63 times as a repeat treatment
(34 of them with 60 seconds, 17 with 90 seconds, 8 with 120
seconds, and 4 with 180 seconds of compression). In 21 patients
(22%),.1 BC was performed (2-6 BC procedures per patient).
IPFR was reported after 45 repeat BC procedures (71%), which
occurred the same day of the procedure in 42 patients and within
the first week after surgery in 3 patients. According to the
duration of balloon inflation, IPFR occurred in 70% of the
60-second procedures, 67% of the 90-second procedures, 75% of

the 120-second procedures, and 100% of the 180-second
procedures (P = .38). There were 28 patients who had IPFR
who had recurrent pain (62%) after an estimated median of 17
months. Temporary numbness was reported after 18 repeat
procedures (29%). Seven patients had a complication after
a repeat procedure as follows: carotid-cavernous fistula in 2
patients (both of whom were treated before the implementation
of biplane fluoroscopy in 1997), subdural hematoma in 1 patient,
and severe numbness of the face in 4 patients (3 with an abnormal
corneal reflex and 2 with masticator muscle weakness). Overall,
the complication rate of BC with 180 seconds of inflation time
was 25% (severe numbness), with 90 seconds of inflation time
was 6% (subdural hematoma), and with 60 seconds of inflation
time was 15% (all other complications), with no statistically
significant differences.

Stereotactic Radiosurgery

Twenty-four patients had SRS as initial treatment (8 with 75
Gy, 13 with 82 Gy, and 3 with 86 Gy). IPFR occurred in 12
patients (50%) after a median of 9 days (range, 1 day-4 months).
No significant difference was observed in IPFR with different SRS
doses (75-82 Gy). Eight patients (67%) with IPFR recurred after
an estimated median of 23 months. No complications were
observed after SRS as initial treatment.
In 22 patients, SRS was performed 28 times as a repeat

treatment (12 with 75 Gy, 14 with 82 Gy, and 2 with 86 Gy).
In 7 patients (7%), SRS was performed more than once (2-3 SRS
treatments per patient). IPFR occurred in 17 procedures (61%)
after a median of 20 days (range, 1 day-12 months) with no
significant difference between different SRS doses. Among the 17
patients who had IPFR with SRS as a repeat treatment modality,
recurrence occurred in 9 cases (53%) after an estimated median of
78 months. Complications occurred in 2 patients (7%), both of
whom were treated with 75 Gy. The first patient had severe
numbness and corneal reflex impairment, and the second patient
had severe hyperesthesia after treatment. Of note, of all patients
who had SRS treatment as a repeat procedure, IPFR was 87% in
patients who had a prior SRS as an initial treatment, whereas IPFR
was 50% in patients who had other initial treatment modalities,
although this difference was statistically nonsignificant. The
recurrence rate was similar in both the initial and repeat SRS
groups (57% and 60%, respectively).No significant complications
were reported in patients who had .1 SRS treatment.

Percutaneous Retrogasserian Glycerol Rhizotomy

Thirty-nine patients had PRGR as an initial treatment. IPFR
was observed in 29 patients (74%) after PRGR, which occurred
the same day of the procedure in 27 patients and within the next
2 weeks in 2 patients. Among the 29 patients with IPFR,
recurrence occurred in 20 patients (69%) after an estimated
median of 28 months. Temporary numbness occurred after
4 procedures (10%), and 1 patient (3%) had severe numbness
with impaired corneal reflex.

FIGURE 1. A 63-year-old woman with relapsing remitting multiple sclerosis
(MS), first diagnosed with medically refractory, right-sided typical trigeminal
neuralgia (TN) treated with microvascular decompression. She came back 4 years
later with left-sided TN with atypical features and brainstem plaque on magnetic
resonance imaging (current image). Since then, she has been treated with total of
9 procedures for her left-sided TN (stereotactic radiosurgery, 1; percutaneous
radiofrequency rhizotomy, 2; balloon compression, 6). The average pain-free
interval was 5 months (range, 0-14 months). Such cases show that different forms
of TN can occur in MS patients with different responses to treatment.
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PRGR was performed 50 times as a repeat treatment in 31
patients. Twenty-four patients (25%) had. 1 PRGR (2-6 PRGR
treatments per patient). IPFR was observed after 35 procedures
(70%). In 29 patients, IPFR happened the same day of the
procedure and within the next month in 6 patients. Among the
50 repeat PRGR procedures, recurrence occurred after 33
procedures (66%) within a median of 12 months. Temporary
numbness occurred after 9 procedures (18%). Complications
occurred after 3 procedures (6%), which consisted of bacterial
meningitis in 1 patient, chemical meningitis in 1 patient, and MS
exacerbation in 1 patient.

Other Procedures

We performed PN in 2 patients as an initial treatment and 26
PNs in 12 patients as repeat treatments. In 9 patients (9%), .1
PN was performed (2-5 PN procedures per patient). IPFR was
reported in 1 of the initial (50%) and 21 of the repeat PN
procedures (81%), all on the same day as surgery. Recurrence
occurred in the only patient with upfront PN, who had IPFR
after 24 months, and in 14 cases of repeat PN (67%) after an
estimated median of 12 months. Two complications of severe
numbness were observed after PN.

Fifteen RFR procedures were performed, 7 as an initial
treatment and 8 as a repeat procedure, in 6 patients. IPFR
occurred the same day as surgery in 86% and 75% of patients,
respectively. All patients who initially benefited for RFR recurred,
with a median time to recurrence of 5 months with upfront
treatment and 9 months with repeat treatment.

MVD was also performed in patients with possible vascular
compression on preoperative imaging as initial treatment
(5 patients) or repeat treatment (5 patients). IPFR was observed
the same day as surgery in 2 patients (40%) who had MVD as an
upfront treatment and in 4 patients (80%) who had MVD as
a repeat treatment. One patient with IPFR after MVD as initial
treatment recurred after 10 months, and all patients who had
MVD as repeat treatment recurred after a median of 17 months.
Complications included 1 case of bacterial meningitis (20%) after
upfront MVD and 1 case of cerebrospinal fluid rhinorrhea (20%)
afterMVD as repeat treatment. Finally, we had 1 case of peripheral
nerve stimulation as a repeat treatment for a patient experiencing
insufficient pain control.

Main Results

Treatment failure of initial procedures (no IPFR or recurrence
after IPFR) occurred after 12 BC (63%), 30 PRGR (77%), 20 SRS
(83%), 4 MVD (80%), and all RFR and PN (100%) procedures.
Median PFI was 29 months after BC procedures, 9 months after
PRGRprocedures, 4months after SRS, and 1month after all other
procedures combined, which was statistically significant between
BC and PRGR with other treatments (P = .05). In repeat
procedures, treatment failure occurred in 47 BC (78%), 37
PRGR (77%), 20 SRS (71%), 19 PN (73%), and all MVD and
RFR (100%) cases. Median PFI was 8 months after BC

procedures, 9 months after PRGR procedures, 7 months after
SRS, and 9 months after all other procedures (P = .19). Kaplan-
Meier curves are shown in Figure 2. BC and PRGR tended to
have shorter PFI when used as repeat therapies than when used
upfront (P = .01 in both cases). In contrast, SRS as a secondary
treatment trended toward a longer PFI than when used as upfront
treatment (P = .11). In 4 of 11 patients with repeat SRS who had
.1 year PFI, redo SRS had been performed after failure of prior
SRS treatments. Median PFI in this group (redo SRS) was 36
months compared with 5 months in those who had redo SRS
after other procedures, although this difference was statistically
nonsignificant. Further intergroup comparison is detailed in
Table 2.

FIGURE 2. Kaplan-Meier curve of pain-free interval after initial (A) and
repeat (B) procedures in different treatment modalities. BC, balloon com-
pression; MVD, microvascular decompression; PRGR, percutaneous retro-
gasserian glycerol rhizotomy; RFR, percutaneous radiofrequency rhizotomy;
SRS, stereotactic radiosurgery.
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Other Analyses

Significant predictors of IPFR after initial treatment were
treatment type and concurrent MS symptoms. In terms of
treatment types, BC (odd ratio, 22.5; 95% confidence interval,
2.5-201.9; P = .006) and PRGR (odd ratio, 3.3; 95% confidence
interval, 1.1-10.3; P = .04) had significantly better IPFR than
other modalities when performed as initial treatments. In
addition, having no concurrent symptoms of MS at the time
of the procedure (odd ratio, 9.3; 95% confidence interval, 1.1-
78.8; P = .04) also had a significant impact on IPFR in upfront
procedures. No treatment modalities were statistically predictive
of higher IPFR after repeat treatment. Notably, higher age at the
time of initial treatment was the only significant predictor of
treatment failure after repeat procedures (P = .03).

DISCUSSION

Key Results

MS-related TN is classified as symptomatic TN and is assumed
to be etiologically different from classic TN11 despite often
presenting with typical symptoms like classic TN.3,24,34 In
addition, there is no difference in distribution of pain between
classic and MS-related TN.3 Although still controversial,
numerous retrospective studies have noted that MS-related TN
tends to present at younger ages compared with classic TN (48
years vs 57 years, respectively),3,5,6,35 is more often bilateral (11%
vs 32%),3-6,32,36,37 may have trigeminal sensory deficits in 13%
to 37%3,5,37 and has more frequent (30%) atypical constant pain
between TN attacks.37 The average time between MS onset and

TN was reported as 5 to 12 years,4-6 but TN can occur as the
presenting symptom of MS in up to 14% of patients.4,5 Late onset
of MS ($ 37 years of age) has been reported as a risk factor of
MS-related TN.5,18 In our series of 96 patients, the median age of
MS onset was 33 years, the median age of definite MS diagnosis
was 38 years, TN was diagnosed almost 12 years later (median age
at TN diagnosis, 50 years), and TNwas the presenting symptom of
MS in 11% of patients, which correlates well with the prior study.
In addition, we observed 78% of typical presentation of trigeminal
pain, 5% of sensory deficit, 19% of pain between attacks, and 56%
of single branch involvement at the time of initial presentation of
TN. Our data also showed evolution of TN symptoms during the
follow-up period (median follow-up, 5.7 years). For example,
bilateral pain was observed in 4% of patients at first presentation,
but during the follow-up, this number increased to 10% of
patients. In addition, we had more atypical features in trigeminal
pain during follow-up (33%) compared with the time of diagnosis
(25%), as well as more multiple-branch involvement during the
course of disease (57% vs 44%, respectively). PFI was evaluated in
our study for each procedure. For initial treatments, we had better
results with BC (median PFI, 29 months) compared with SRS (P =
.05) and RFR (P = .01). In general, repeat BC and PRGR
procedures had relatively shorter PFI compared with the initial
treatments (P = .001 in both cases).

Interpretation

Surgical treatment is indicated in cases of medically refractory
TNwith or withoutMS.22,38 The best surgical modalities should
have a high IPFR, a long PFI, and a low complication rate. For
example, MVD is the preferred first-line surgical treatment for

TABLE 2. Actuarial PFI in Different Procedures Separating Upfront and Repeat Treatmentsa

Factor 6-mo PFI, n (%) 1-y PFI, n (%) 2-y PFI, n (%) 3-y PFI, n (%) 5-y PFI, n (%)

BC

Upfront treatment 12 (75) 10 (71) 8 (57) 5 (36) 3 (21)

Repeat treatments 27 (50) 20 (38) 14 (27) 10 (20) 5 (10)

PRGR

Upfront treatment 24 (62) 17 (45) 13 (35) 10 (29) 5 (15)

Repeat treatments 27 (57) 20 (44) 14 (33) 10 (26) 3 (8)

SRS

Upfront treatment 9 (41) 6 (27) 4 (18) 3 (14) 1 (5)

Repeat treatments 13 (50) 11 (44) 11 (44) 11 (44) 8 (33)

RFR

Upfront treatment 3 (43) 2 (29) 1 (11) 0 0

Repeat treatments 4 (50) 3 (43) 1 (11) 0 0

PN

Upfront treatment 1 (50) 1 (50) 1 (50) 0 0

Repeat treatments 14 (64) 9 (41) 3 (14) 0 0

MVD

Upfront treatment 2 (40) 1 (20) 1 (20%) 1 (20) 1 (20)

Repeat treatments 2 (40) 2 (40) 2 (40%) 0 0

aBC, balloon compression; MVD, microvascular decompression; PFI, pain-free interval; PN, peripheral neurectomy; PRGR, percutaneous retrogasserian glycerol rhizotomy; RFR,

percutaneous radiofrequency rhizotomy; SRS, stereotactic radiosurgery.
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classic TN,39 with an IPFR of 82% to 96% and a 10-years pain-
free rate of 65% to 70%.40-42 However, it is not considered
a first-line option for MS-related TN43 except for selected cases
with a high likelihood of vascular compression based on
preoperative MRI.29 Although IPFR have been shown to be
relatively acceptable (74%-90%) in some small series of MS-
related TN, 40% to 50% of the patients recurred after a follow-
up of 1 to 2 years,28,29,33 which is much lower than the 10-year
pain-free response of 65% to 70% in classic TN. In our
institution, MVD is rarely performed for MS-related TN and is
reserved for rare cases with high probability of vascular

compression and no brainstem plaque on MRI on the same
side as the TN symptoms. Compared with other series, our
results demonstrated even lower IPFR and higher recurrence rates
after MVD for treatment of MS-related TN, confirming the
secondary role of MVD for this disease (more details are provided
in Table 3).
Another commonly used treatment of TN is SRS. Results of

SRS for classic TN include an IPFR of 60% to 95% (after amedian
delay of 10-30 days) with.50% pain-free rate after 5 years.48-51

In 3 small series of patients (,40 patients each) with MS-related
TN treated with SRS, IPFR ranged from 56% to 89%, which is

TABLE 3. Review of Surgical Outcomes in Different Surgical Procedures in Patients With Multiple Sclerosis-Related Trigeminal Neuralgiaa

Author, Year

MS-Related TN

Procedures, n

Procedure

Type IPFR, %

Recurrence, %b

(Estimated Median Time

to Recurrence, mo)

Median Follow-up

(Range), mo Complications, %

Kondziolka et al,26 1994 53 PRGR 75 30 (17)c 36 (6-122) 18

Pickett et al,31 2005 54 PRGR 78 59 (7) 86 (2-151) 20

Mallory et al,44 2012 67 PRGR 75 54 28c 3

Current series (upfront

procedure)

39 PRGR 74 69 (28) 69 (2-192) 3

Current series (repeat

procedure)

50 PRGR 70 66 (35) 6

Rogers et al,45 2002 15 SRS 80 33 (18)c 17c (6-38) 0

Zorro et al,32 2009 37 SRS 62 37 (74) 56 (6-174) 5

Current series (upfront

procedure)

24 SRS 50 67 (23) 69 (2-192) 0

Current series (repeat

procedure)

28 SRS 61 53 (78) 7

Montano et al,46 2012 21 BC 81 57 (14) 48 (16-108) 0

Mallory et al,44 2012 69 BC 65 64 18c 12

Current series (upfront

procedure)

19 BC 95 61 (29) 69 (2-192) 5

Current series (repeat

procedure)

63 BC 71 62 (17) 11

Broggi et al,28 2000 10 MVD 90 40 24c (12-39)

Sandell et al,33 2010 19 MVD 74 55 (17-99) 16

Current series (upfront

procedure)

5 MVD 40 50 (10) 69 (2-192) 20

Current series (repeat

procedure)

5 MVD 80 100 (17) 20

Kanpolat et al,27 2000 17 RFR 94 29 (25)c 60c (6-141) 0

Berk et al,47 2003 13 RFR 100 50 52c (24-84) 0

Current series (upfront

procedure)

7 RFR 86 100 (5) 69 (2-192) 0

Current series (repeat

procedure)

8 RFR 75 100 (9) 0

Current series (upfront

procedure)

2 PN 50 100 (24) 69 (2-192) 0

Current series (repeat

procedure)

26 PN 80 67 (12) 8

aBC, balloon compression; IPFR, initial pain-free response; MS, multiple sclerosis; MVD, microvascular decompression; PN, peripheral neurectomy; PRGR, percutaneous

retrogasserian glycerol rhizotomy; RFR, percutaneous radiofrequency rhizotomy; SRS, stereotactic radiosurgery; TN, trigeminal neuralgia.
bAfter initial pain-free response.
cMean.

OUTCOMES IN MS-RELATED TRIGEMINAL NEURALGIA

NEUROSURGERY VOLUME 73 | NUMBER 6 | DECEMBER 2013 | 947

Copyright © Congress of Neurological Surgeons. Unauthorized reproduction of this article is prohibited.



comparable to classic TN. However, 5-year pain-free rates were
only 20%, which is much lower than for classic TN
patients.32,45,50 In our study, which included 52 patients treated
with SRS, we likewise found lower IPFR (50% as initial
treatment, 61% as a repeat treatment) and higher recurrence
rates (67% and 53%, respectively) compared with the historical
control of classic TN.We also had a median delay of 20 days until
IPFR was observed after SRS.

Two treatment modalities have targeted the gasserian ganglion,
both of which are routinely used forMS patients in our institution.
PRGR has been used widely for classic TN with IPFR of 79% to
92% and 50%pain-free after 4 years.52-55 In 3 small series of MS-
related TN patients (n = 67, 54, and 53), these results consist of
an acceptable IPFR (75%-78%). However, a high recurrence rate
(30%-59%) was observed at 7 to 17 months after the procedure,
which is shorter compared with non-MS patients.26,31,44 Of 89
PRGR procedures, we observed an IPGR of 74% for initial and
70% for repeat treatments. Almost two-thirds of patients had
recurrence after either initial or repeat procedures, which is higher
compared with the previously mentioned historical controls of
classic TN. BC has been used for classic TN with an IPFR of
85% to 100% and long-term pain-free rate of 35% to 76%.56-58

In 2 series of MS-related TN patients (n = 69 and 21), IPFR
occurred in 65% to 81% of patients, with recurrences occurring
in 57% to 64% of patients.44,46 Our results for upfront BC
procedures show a 95% IPFR and a 61% recurrence rate (71%
and 62% for repeat treatment, respectively) in 82 BC treatments.
Despite having a good IPFR, recurrence rate looks higher than
the historical control of classic TN.

RFR is another method of treatment in TN patients. In classic
TN, IPFR after RFR has been reported to be between 97% and
100% with 50% recurrence at the long-term follow-up.59-61 In 2
small series of 17 and 13 patients with MS-related TN, IPFR and
recurrence rate were reported to be almost the same as for classic
TN.27,47 Of 15 patients with MS-related TN treated with RFR in
our series, IPFR was 86% for initial and 75% for repeat
treatments. The recurrence rate was 100% for both initial and
repeat treatments, which is much higher than the historical
controls of classic TN, as mentioned above. Finally, although PN
can be used to treat TN, it is no longer commonly used to treat
classic TN. In older series of PN for classic TN, the IPFR was
reported as 80% to 100% with a recurrence rate of 25% to 42%
after 2 years.62,63 We were unable to find any series in the
literature that specifically evaluated PN in MS-related TN
patients, but in our series of 28 PN procedures, the IPFR was
50% for initial and 80% for repeat treatments. The recurrence
rate was 100% after initial and 67% after repeat treatments,
which is relatively higher than previously mentioned historical
controls of classic TN (Table 3).

Generalizability

It is difficult to draw definitive conclusions in comparisons of
treatmentmodalities because studies ofMS-relatedTN treatments
are limited by small sample sizes andmultiple confounding factors.

However, it is reasonable to conclude that response to treatment is
generally lower and recurrence rates are higher in MS-related TN
patients compared with classic TN with all treatment modalities.
In our study, BC (P = .006) and PRGR (P = .04) had significantly
better IPFR as initial treatments in multivariate analysis. In repeat
procedures, we did not find any difference between treatment
modalities, and all procedures had comparable IPFRs. This
similarity may be explained by selection bias in patients receiving
repeat treatments. As shown, some patients had multiple
treatments with the same procedure because of satisfactory IPFR
(or PFI) from their prior experiences with the same procedure.
Hence, repeat treatments were individualized for each patient on
the basis of the efficacy of each treatment in any individual
patient. Patients treated with SRS as a secondary treatment
tended to have somewhat longer PFI compared with patients in
whom it was used as upfront treatment (P = .11). This can be
seen in the 7 patients who had . 1 SRS treatment. Results of
redo SRS compared with repeat SRS after other procedures
showed relatively higher IPFR (87% vs 50%) and PFI (36 vs 5
months). In a few, small retrospective series of classic TN, it has
been shown that redo SRS may have similar64 or even better
outcomes, especially in those patients who had good initial
response to SRS.65 Although a cumulative dose-response relation-
ship has been shown after repeat SRS, there is currently no
consensus about the recommended prescription dose for redo
SRS.64-66 In 1 series of SRS for MS-related TN, all 5 patients
with redo SRS had some pain relief with no medication in
3 patients.45 Our results suggest that redo SRS after failure of the
initial SRS may have better short-term and long-term pain
control for MS-related TN compared with the initial SRS;
however, these results would have to be replicated in large studies.
Finally, in terms of complication rates, no significant difference

was shown between different treatment modalities in our series,
and no mortality related to these procedures was reported.

Limitations

Given the lack of known superior treatments forMS-relatedTN
and the retrospective design of this study, the study was limited by
selection bias. Specifically, we did follow any specific protocol in
selecting a specific intervention as the initial or repeat treatment
modality forMS-related TN. For initial treatments, decisions were
based on the general medical condition of the patient (eg, high risk
for general anesthesia), MS-related neurological disabilities,
surgeon expertise in a specific treatment modality, and patient
preference. For repeat treatment, patient satisfaction from prior
procedures was an additional factor that affected treatment
selection besides those factors in initial treatment selection.
Another limitation was that dedicated MRI sequences to detect

vascular compressionwere not available for all patients.Although this
may have affected treatment recommendations, it was not the only
factor used in recommending a particular modality, as discussed.
Finally, not enough patients were available for certain inter-

ventions such as MVD, RFR, and neurectomy to evaluate them
separately. As a group, we found that they were not as effective as
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other treatments; however, they would have to be studied
individually with higher numbers to further evaluate their
effectiveness.

CONCLUSION

Surgical outcomes for treatment of MS-related TN have lower
IPFR and PFI rates compared with historical surgical outcomes for
treatment of classic TN. As the initial treatment of MS-related
TN, percutaneous procedures targeting the gasserian ganglion
(BC and PRGR) had the best IPFR and PFI rates compared with
other treatment modalities. For repeat treatment of MS-related
TN, no significant difference was found between procedures.
Hence, we recommend individualizing repeat treatments on the
basis of the efficacy of prior procedures.

Disclosure

The authors have no personal financial or institutional interest in any of the
drugs, materials, or devices described in this article.

REFERENCES

1. Katusic S, Beard CM, Bergstralh E, Kurland LT. Incidence and clinical features of
trigeminal neuralgia, Rochester, Minnesota, 1945-1984. Ann Neurol. 1990;27(1):
89-95.

2. Hall GC, Carroll D, Parry D, McQuay HJ. Epidemiology and treatment of
neuropathic pain: the UK primary care perspective. Pain. 2006;122(1-2):156-162.

3. Cruccu G, Bonamico LH, Zakrzewska JM. Cranial neuralgias. In: Aminoff MJ,
ed. Handbook of Clinical Neurology. Amsterdam: Elsevier; 2010;97:663-678.

4. Jensen TS, Rasmussen P, Reske-Nielsen E. Association of trigeminal neuralgia
with multiple sclerosis: clinical and pathological features. Acta Neurol Scand. 1982;
65(3):182-189.

5. Hooge JP, Redekop WK. Trigeminal neuralgia in multiple sclerosis. Neurology.
1995;45(7):1294-1296.

6. Rushton JG, Olafson RA. Trigeminal neuralgia associated with multiple sclerosis:
a case report. Arch Neurol. 1965;13(4):383-386.

7. O’Connor AB, Schwid SR, Herrmann DN, Markman JD, Dworkin RH. Pain
associated with multiple sclerosis: systematic review and proposed classification.
Pain. 2008;137(1):96-111.

8. Truini A, Barbanti P, Pozzilli C, Cruccu G. A mechanism-based classification of
pain in multiple sclerosis. J Neurol. 2013;260(2):351-367.

9. Hilton DA, Love S, Gradidge T, Coakham HB. Pathological findings associated
with trigeminal neuralgia caused by vascular compression. Neurosurgery. 1994;35
(2):299-303; discussion 303.

10. Broggi G, Ferroli P, Franzini A, et al. Operative findings and outcomes of
microvascular decompression for trigeminal neuralgia in 35 patients affected by
multiple sclerosis. Neurosurgery. 2004;55(4):830-838; discussion 838-839.

11. Cruccu G, Biasiotta A, Di Rezze S, et al. Trigeminal neuralgia and pain related to
multiple sclerosis. Pain. 2009;143(3):186-191.

12. Love S, Coakham HB. Trigeminal neuralgia: pathology and pathogenesis. Brain.
2001;124(pt 12):2347-2360.

13. Love S, Gradidge T, Coakham HB. Trigeminal neuralgia due to multiple sclerosis:
ultrastructural findings in trigeminal rhizotomy specimens. Neuropathol Appl
Neurobiol. 2001;27(3):238-244.

14. da Silva CJ, da Rocha AJ, Mendes MF, Maia AC Jr, Braga FT, Tilbery CP.
Trigeminal involvement in multiple sclerosis: magnetic resonance imaging findings
with clinical correlation in a series of patients. Mult Scler. 2005;11(3):282-285.

15. Lazar ML, Kirkpatrick JB. Trigeminal neuralgia and multiple sclerosis: demon-
stration of the plaque in an operative case. Neurosurgery. 1979;5(6):711-717.

16. Solaro C, Brichetto G, Amato MP, et al. The prevalence of pain in multiple
sclerosis: a multicenter cross-sectional study. Neurology. 2004;63(5):919-921.

17. Kenner M, Menon U, Elliott DG. Multiple sclerosis as a painful disease. In:
Minagar A. International review of neurobiology. Burlington: Elsevier Academic
Press. 2007;79:303-321.

18. Martinelli Boneschi F, Colombo B, Annovazzi P, et al. Lifetime and actual prevalence
of pain and headache in multiple sclerosis. Mult Scler. 2008;14(4):514-521.

19. Katusic S, Williams DB, Beard CM, Bergstralh EJ, Kurland LT. Epidemiology
and clinical features of idiopathic trigeminal neuralgia and glossopharyngeal
neuralgia: similarities and differences, Rochester, Minnesota, 1945-1984. Neuro-
epidemiology. 1991;10(5-6):276-281.

20. Putzki N, Pfriem A, Limmroth V, et al. Prevalence of migraine, tension-type
headache and trigeminal neuralgia in multiple sclerosis. Eur J Neurol. 2009;16(2):
262-267.

21. Solaro C, Messmer Uccelli M. Pharmacological management of pain in patients
with multiple sclerosis. Drugs. 2010;70(10):1245-1254.

22. Cruccu G, Gronseth G, Alksne J, et al. AAN-EFNS guidelines on trigeminal
neuralgia management. Eur J Neurol. 2008;15(10):1013-1028.

23. Leandri M. Therapy of trigeminal neuralgia secondary to multiple sclerosis. Expert
Rev Neurother. 2003;3(5):661-671.

24. Solaro C, Uccelli MM. Management of pain in multiple sclerosis: a pharmaco-
logical approach. Nat Rev Neurol. 2011;7(9):519-527.

25. Montano N, Papacci F, Cioni B, Di Bonaventura R, Meglio M. What is the best
treatment of drug-resistant trigeminal neuralgia in patients affected by multiple
sclerosis? A literature analysis of surgical procedures. Clin Neurol Neurosurg. 2013;
115(5):567-572.

26. Kondziolka D, Lunsford LD, Bissonette DJ. Long-term results after glycerol
rhizotomy for multiple sclerosis-related trigeminal neuralgia. Can J Neurol Sci.
1994;21(2):137-140.

27. Kanpolat Y, Berk C, Savas A, Bekar A. Percutaneous controlled radiofrequency
rhizotomy in the management of patients with trigeminal neuralgia due to multiple
sclerosis. Acta Neurochir (Wien). 2000;142(6):685-689; discussion 689-690.

28. Broggi G, Ferroli P, Franzini A, Servello D, Dones I. Microvascular decompression
for trigeminal neuralgia: comments on a series of 250 cases, including 10 patients
with multiple sclerosis. J Neurol Neurosurg Psychiatry. 2000;68(1):59-64.

29. Eldridge PR, Sinha AK, Javadpour M, Littlechild P, Varma TR. Microvascular
decompression for trigeminal neuralgia in patients with multiple sclerosis.
Stereotact Funct Neurosurg. 2003;81(1-4):57-64.

30. Cheng JS, Sanchez-Mejia RO, Limbo M, Ward MM, Barbaro NM. Management
of medically refractory trigeminal neuralgia in patients with multiple sclerosis.
Neurosurg Focus. 2005;18(5):e13.

31. Pickett GE, Bisnaire D, Ferguson GG. Percutaneous retrogasserian glycerol
rhizotomy in the treatment of tic douloureux associated with multiple sclerosis.
Neurosurgery. 2005;56(3):537-545; discussion 537-545.

32. Zorro O, Lobato-Polo J, Kano H, Flickinger JC, Lunsford LD, Kondziolka D.
Gamma Knife radiosurgery for multiple sclerosis-related trigeminal neuralgia.
Neurology. 2009;73(14):1149-1154.

33. Sandell T, Eide PK. The effect of microvascular decompression in patients with
multiple sclerosis and trigeminal neuralgia. Neurosurgery. 2010;67(3):749-753;
discussion 753-754.

34. Mills RJ, Young CA, Smith ET. Central trigeminal involvement in multiple
sclerosis using high-resolution MRI at 3 T. Br J Radiol. 2010;83(990):493-498.

35. 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-s151.

36. Brisman R. Trigeminal neuralgia and multiple sclerosis. Arch Neurol. 1987;44(4):
379-381.

37. Pollmann W, Feneberg W. Current management of pain associated with multiple
sclerosis. CNS Drugs. 2008;22(4):291-324.

38. Zakrzewska JM, Patsalos PN. Long-term cohort study comparing medical
(oxcarbazepine) and surgical management of intractable trigeminal neuralgia.
Pain. 2002;95(3):259-266.

39. Pollock BE. Surgical management of medically refractory trigeminal neuralgia.
Curr Neurol Neurosci Rep. 2012;12(2):125-131.

40. Kondo A. Follow-up results of microvascular decompression in trigeminal neuralgia
and hemifacial spasm. Neurosurgery. 1997;40(1):46-51; discussion 51-52.

41. Sindou M, Leston J, Decullier E, Chapuis F. Microvascular decompression for
primary trigeminal neuralgia: long-term effectiveness and prognostic factors in
a series of 362 consecutive patients with clear-cut neurovascular conflicts who
underwent pure decompression. J Neurosurg. 2007;107(6):1144-1153.

42. Barker FG II, Jannetta PJ, Bissonette DJ, Larkins MV, Jho HD. The long-term
outcome of microvascular decompression for trigeminal neuralgia. N Engl J Med.
1996;334(17):1077-1083.

OUTCOMES IN MS-RELATED TRIGEMINAL NEURALGIA

NEUROSURGERY VOLUME 73 | NUMBER 6 | DECEMBER 2013 | 949

Copyright © Congress of Neurological Surgeons. Unauthorized reproduction of this article is prohibited.



43. Jannetta PJ. Arterial compression of the trigeminal nerve at the pons in patients
with trigeminal neuralgia. J Neurosurg. 1967;26(1):suppl: 159-suppl: 162.

44. Mallory GW, Atkinson JL, Stien KJ, Keegan BM, Pollock BE. Outcomes after
percutaneous surgery for patients with multiple sclerosis-related trigeminal
neuralgia. Neurosurgery. 2012;71(3):581-586; discussion 586.

45. Rogers CL, Shetter AG, Ponce FA, Fiedler JA, Smith KA, Speiser BL. Gamma
Knife radiosurgery for trigeminal neuralgia associated with multiple sclerosis.
J Neurosurg. 2002;97(suppl 5):529-532.

46. Montano N, Papacci F, Cioni B, Di Bonaventura R, Meglio M. Percutaneous
balloon compression for the treatment of trigeminal neuralgia in patients with
multiple sclerosis: analysis of the potentially prognostic factors. Acta Neurochir
(Wien). 2012;154(5):779-783.

47. Berk C, Constantoyannis C, Honey CR. The treatment of trigeminal neuralgia in
patients with multiple sclerosis using percutaneous radiofrequency rhizotomy. Can
J Neurol Sci. 2003;30(3):220-223.

48. Young RF, Vermulen S, Posewitz A. Gamma Knife radiosurgery for the treatment
of trigeminal neuralgia. Stereotact Funct Neurosurg. 1998;70(suppl 1):192-199.

49. Kondziolka D, Perez B, Flickinger JC, Habeck M, Lunsford LD. Gamma Knife
radiosurgery for trigeminal neuralgia: results and expectations. Arch Neurol. 1998;
55(12):1524-1529.

50. Verheul JB, Hanssens PE, Lie ST, Leenstra S, Piersma H, Beute GN. Gamma
Knife surgery for trigeminal neuralgia: a review of 450 consecutive cases.
J Neurosurg. 2010;113(suppl):160-167.

51. Maesawa S, Salame C, Flickinger JC, Pirris S, Kondziolka D, Lunsford LD.
Clinical outcomes after stereotactic radiosurgery for idiopathic trigeminal
neuralgia. J Neurosurg. 2001;94(1):14-20.

52. Kondziolka D, Lunsford LD. Percutaneous retrogasserian glycerol rhizotomy for
trigeminal neuralgia: technique and expectations. Neurosurg Focus. 2005;18(5):E7.

53. Harries AM, Mitchell RD. Percutaneous glycerol rhizotomy for trigeminal
neuralgia: safety and efficacy of repeat procedures. Br J Neurosurg. 2011;25(2):
268-272.

54. Beck DW, Olson JJ, Urig EJ. Percutaneous retrogasserian glycerol rhizotomy for
treatment of trigeminal neuralgia. J Neurosurg. 1986;65(1):28-31.

55. Slettebo H, Hirschberg H, Lindegaard KF. Long-term results after percutaneous
retrogasserian glycerol rhizotomy in patients with trigeminal neuralgia. Acta
Neurochir (Wien). 1993;122(3-4):231-235.

56. Kondziolka D, Zorro O, Lobato-Polo J, et al. Gamma Knife stereotactic
radiosurgery for idiopathic trigeminal neuralgia. J Neurosurg. 2010;112(4):758-
765.

57. Belber CJ, Rak RA. Balloon compression rhizolysis in the surgical management of
trigeminal neuralgia. Neurosurgery. 1987;20(6):908-913.

58. Skirving DJ, Dan NG. A 20-year review of percutaneous balloon compression of
the trigeminal ganglion. J Neurosurg. 2001;94(6):913-917.

59. Teixeira MJ, Siqueira SR, Almeida GM. Percutaneous radiofrequency rhizotomy
and neurovascular decompression of the trigeminal nerve for the treatment of facial
pain. Arq Neuropsiquiatr. 2006;64(4):983-989.

60. Tronnier VM, Rasche D, Hamer J, Kienle AL, Kunze S. Treatment of idiopathic
trigeminal neuralgia: comparison of long-term outcome after radiofrequency
rhizotomy and microvascular decompression. Neurosurgery. 2001;48(6):1261-
1267; discussion 1267-1268.

61. Kanpolat Y, Savas A, Bekar A, Berk C. Percutaneous controlled radiofrequency
trigeminal rhizotomy for the treatment of idiopathic trigeminal neuralgia: 25-year
experience with 1,600 patients. Neurosurgery. 2001;48(3):524-532; discussion
532-534.

62. Freemont AJ, Millac P. The place of peripheral neurectomy in the management of
trigeminal neuralgia. Postgrad Med J. 1981;57(664):75-76.

63. Murali R, Rovit RL. Are peripheral neurectomies of value in the treatment of
trigeminal neuralgia? An analysis of new cases and cases involving previous
radiofrequency gasserian thermocoagulation. J Neurosurg. 1996;85(3):435-437.

64. Hasegawa T, Kondziolka D, Spiro R, Flickinger JC, Lunsford LD. Repeat
radiosurgery for refractory trigeminal neuralgia. Neurosurgery. 2002;50(3):494-
500; discussion 500-502.

65. Pollock BE, Foote RL, Link MJ, Stafford SL, Brown PD, Schomberg PJ. Repeat
radiosurgery for idiopathic trigeminal neuralgia. Int J Radiat Oncol Biol Phys. 2005;
61(1):192-195.

66. Dvorak T, Finn A, Price LL, et al. Retreatment of trigeminal neuralgia with
Gamma Knife radiosurgery: is there an appropriate cumulative dose? Clinical
article. J Neurosurg. 2009;111(2):359-364.

Acknowledgment

We would like to thank Christine Moore for her editorial assistance.

COMMENT

I n 2008 the American Academy of Neurology and the European Fed-
eration of Neurological Societies produced joint guidelines on the

management of trigeminal neuralgia. One of the key questions was:
“Which surgical techniques should be used in patients with multiple
sclerosis?” In the conclusions, the sad answer to this question was that the
available evidence was insufficient to support or refute the effectiveness
of the surgical management of trigeminal neuralgia in patients with
multiple sclerosis, with any kind of surgical method. A major complaint
of the guidelines’ authors was the lack of studies using different types of
intervention to allow a direct, head-to-head, comparison.
The article by Barnett et al. is, by far, the largest study in these patients

and, using measures that are less influenced by cognitive factors than the
mere pain reduction compares several surgical methods. Hence eventually
the guidelines’ authors can smile. The comparison between balloon,
glycerol, and gamma knife was supported by high numbers, and it is
certainly interesting to readers to know that a nowadays popular pro-
cedure such as gamma knife did not yield great results. Unfortunately the
number of patients that underwent microvascular decompression was too
low to allow meaningful comparisons. But I am confident that this kind
of intervention, given the suggested role of neurovascular compression in
the pathophysiology of trigeminal neuralgia associated with multiple
sclerosis, will be properly targeted in the future.
This article will undoubtedly help clinical decision-making and be

a useful reference for the next studies.

Giorgio Cruccu
Rome, Italy

CME QUESTIONS:

1. What is the lifetime incidence of trigeminal neuralgia in patients with
Multiple sclerosis?
A. 4%
B. 8%
C. 12%
D. 16%
E. 20%

2.What is the most common clinical characteristic of trigeminal neuralgia
in multiple sclerosis patients?
A. Bilateral facial pain
B. Otalgia
C. Excess lacrimation
D. Atypical facial pain
E. Lancinating pain

3. In patients with multiple sclerosis and medication refractory trigeminal
neuralgia, what treatment modality has the best pain-free response?
A. Percutaneous balloon compression
B. Percutaneous retro-gasserian glycerol rhizotomy
C. Stereotactic radiosurgery
D. Microvascular decompression of trigeminal nerve
E. Percutanous radiofrequency rhizotomy
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