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Outcomes After Microvascular Decompression for Patients with Trigeminal Neuralgia
and Suspected Multiple Sclerosis

M. Shafie Ariai1, Grant W. Mallory1, Bruce E. Pollock1,2

INTRODUCTION
Microvascular decompression (MVD) is the
surgical therapy of choice for most patients
with idiopathic trigeminal neuralgia (TN)
(16, 17, 25, 28, 32, 33, 38, 39). The role ofMVD

-BACKGROUND: Microvascular decompression (MVD) is an established surgi-
cal therapy for patientswith idiopathic trigeminal neuralgia (TN). The role ofMVD in
patients with definite or suspected multiple sclerosis (MS) remains controversial.

-METHODS: During the period 2000e2012, 10 patients with medically re-
fractory TN and ipsilateral brainstem T2 hyperintensity underwent MVD. In 5
patients, additional clinical features suspicious for MS were present, including
prior optic neuritis (n [ 2), multiple disseminated lesions (n [ 3), and elevated
immunoglobulin G index (n [ 2). One patient had failed prior percutaneous
surgery; 1 patient had Burchiel type 2 TN. Follow-up (median, 14 months) was
censored at the time of additional surgery (n [ 6) or last clinic visit (n [ 4).

-RESULTS: Neurovascular compression was confirmed at surgery from the
superior cerebellar artery (SCA) plus adjacent vein (n [ 4), vein alone (n [ 3),
SCA alone (n [ 2), and SCA plus anterior inferior cerebellar artery (n [ 1).
Initially after MVD, 8 patients (80%) were pain-free and subsequently tapered off
medications for their facial pain. Pain recurred in 6 patients at a median of 4
months (range, 1e23 months). Actuarial rates of being pain-free off medications
were 50% at 3 months and 15% at 2 years. In 6 patients, additional treatments
were performed, including glycerol rhizotomy (n [ 4), radiosurgery (n [ 2),
balloon compression (n [ 2), and repeat MVD (n [ 1). At last contact, 5 of the 6
patients who were retreated were pain-free.

-CONCLUSIONS: Facial pain outcomes after MVD in patients with suspected
MS-related TN are poor compared with outcomes for patients with idiopathic
TN. This study provides further support that many patients with MS-related TN
have pain that is centrally mediated, reducing the effectiveness of procedures
performed on the trigeminal root, ganglion, or divisions.
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- Trigeminal neuralgia
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in patients with TN related to multiple
sclerosis is controversial. Although the
pathophysiology of MS-related TN is un-
known, a central pain mechanism is often
incited. Demyelination of proximal and
secondary trigeminal pathways has been
demonstrated in these patients and variably
correlates with T2 brainstem hyperintensity
on magnetic resonance imaging (MRI) (13,
23). These patients may still respond to
peripherally targeted procedures, and
percutaneous procedures are generally
considered for patients with MS-related TN
(4-7, 10, 15, 19, 20, 24, 29). However, several
series have reported variable success with
MVD in patients with MS-related TN, sug-
gesting that a neurovascular compression
may also be the cause of pain in a subset of
patients (8, 11, 35, 37). Although most clini-
cians advocate against MVD for MS-related
TN even with evidence of a neurovascular
contact, the mere presence of T2 brainstem
hyperintensity has also been a debatable
contraindication for surgery because some
patientswithMS initially presentwith TN (1,
12). In the present study, we sought to eval-
uate outcomes in patients with medically
intractable TN and T2 brainstem hyper-
intensity after MVD.

METHODS

Patients
Between February 2000 and August 2012,
the senior author (B.E.P.) performed 350
MVDs for TN at Mayo Clinic Rochester.
Review of a prospectively maintained
database identified 10 patients (2.9%) with
suspected MS as evidenced by T2 brain-
stem hyperintensity ipsilateral to their
facial pain. In 3 patients, a neurovascular
contact also was demonstrated on preop-
erative MRI (Figure 1). A retrospective
chart review was performed for baseline
characteristics including age, gender, pain
features, and prior surgical therapies. All
patients had adequate trials of medical
therapy and formal neurology consultation
before surgery. Additional clinical features
consistent with MS was present in 5 pa-
tients, although no patients met full
diagnostic criteria at the time of surgery.
Suspicious MS features included prior
optic neuritis (n ¼ 2), multiple dissemi-
nated lesions involving the centrum sem-
iovale or spinal cord or both (n ¼ 3), prior
transverse myelitis (n ¼ 1), and elevated
immunoglobulin G index (n ¼ 2). All

aspects of this retrospective study were
approved by the institutional review board
at the Mayo Clinic.

Procedure
MVD was performed via a standard sub-
occipital craniectomy in a lateral decubitus
position (24). In cases of arterial compres-
sion, polytetrafluoroethylene (Teflon) felt
was placed between artery and trigeminal
nerve to eliminate neurovascular contact.
Veins that were compressive were coagu-
lated anddivided. Partial sensory rhizotomy
was performed in 1 patient because of
minimal contact with an offending artery.
Patients were tapered off preoperative
medication over 2 weeks to 1 month if they
were free of their facial pain.

Outcomes and Statistical Analysis
The primary outcomemeasurewas the time
that patients were pain-free offmedications
for TN. Pain-free intervals were defined
from the date of surgery until date of
recurrence. Actuarial rates of pain-free
survival were calculated with the Kaplan-
Meier method. Follow-up (median, 14
months) was considered complete at last
contact (n ¼ 4) or at the time of additional
surgery (n ¼ 6).

RESULTS

Baseline Characteristics and Operative
Findings
The median age of the 10 patients
(5 men, 5 women) was 52 years (range,

24e67 years). The median preoperative
duration of pain was 3 years (range, 1e10
years). The most commonly affected
distribution of pain was V3 (n ¼ 7).
Burchiel type 1 TN was present in 9 pa-
tients, and type 2 TN was present in 1
patient (9). One patient underwent prior
surgical treatments, which consisted of
radiofrequency ablation and glycerol rhi-
zotomy performed elsewhere. Operative
findings are presented in Table 1. A clear
neurovascular contact was found in 9
cases. In the remaining patient, a ques-
tionable superior cerebellar artery contact
was mobilized, and a partial sensory
rhizotomy was performed with sectioning
of the lower one fourth of the trigeminal
nerve. One patient had a transient
diplopia that resolved 1 week after MVD.
No patient had a permanent complica-
tion after surgery.

Facial Pain Outcomes
Pain relief was initially achieved in 8 of 10
patients (80%) at the time of hospital
discharge. All 8 patients were able to dis-
continue completely their preoperative
medications for TN. Pain recurred in 6 of
these 8 patients at median of 4 months
after MVD (range, 1e23 months). The
actuarial rates of being pain-free off
medication after MVD were 50% at 3
months and 15% at 2 years (Figure 2).
After MVD, 6 patients underwent 9 addi-
tional procedures for TN, including glyc-
erol rhizotomy (n ¼ 4), radiosurgery (n ¼
2), balloon compression (n ¼ 2), and
repeat MVD (n ¼ 1). At last contact, 5 of
these 6 patients were pain-free. One pa-
tient was eventually diagnosed with pri-
mary progressive MS during follow-up.

Figure 1. Magnetic resonance imaging of a
67-year-old man with right-sided trigeminal
neuralgia in a V1 distribution. The image
demonstrates both pontine demyelination
(black arrow) and a suspected neurovascular
contact between the trigeminal nerve and
the superior cerebellar artery (yellow arrow).

Table 1. Intraoperative Findings During
Posterior Fossa Exploration

Neurovascular
Contacts

Number
of

Patients %

SCA alone 2 20

SCA þ AICA 1 10

SCA þ vein 4 40

Vein alone 3 30

SCA, superior cerebellar artery; AICA, anterior inferior
cerebellar artery.
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DISCUSSION
An association between TN and MS was
first appreciated on autopsy by Oppenheim
in 1894 (31). Subsequent studies have since
confirmed that approximately 1%e2% of
patients with MS develop TN (15, 36). In
patients with MS affected by TN, pain may
be bilateral and often starts at a younger age
compared with patients with idiopathic TN
(7). Although MS usually precedes the
development of TN, TN can be the first
manifestation of MS (15). The pathophysi-
ology of MS-related TN is not entirely un-
derstood. One commonly proposed theory
is that MS-related TN arises as the result of
an inflammatory process causing demye-
lination along the proximal trigeminal
nerve or secondary trigeminal pathways in
the pons (13, 23). This theory is substanti-
ated by the finding of demyelination of

histopathologic specimens of the central
portion of the trigeminal nerve at surgery
(22) and in the pons at autopsy (30) in pa-
tients with MS-related TN. These lesions
have variably been shown to correlate with
T2brainstemhyperintensity on preoperative
MRI. A review of 6 patients byGass et al. (13)
found T2 hyperintense lesions in the brain-
stem expected to involve trigeminal path-
ways in all patients studied.Cruccu et al. (10)
further expounded on this finding showing
a strong correlation of T2 brainstem hyper-
intensity in 84% of 50 patients with
MS-related TN and 97% of 30 patients with
MS and trigeminal neuropathy, whereas
only 16% of controls without TN had T2
brainstem hyperintensity. In contrast, Mills
et al. (27) studied 47 patients with MS and
found only 23% had T2 brainstem hyper-
intensity and no statistical correlation with
trigeminal symptoms. A study by Meaney
et al. (26) of 7 patients with MS-related TN
also contradicts this finding because only 1
of the 7 patients had T2 brainstem hyper-
intensity, and 5 patients had neurovascular
contacts, 2 of which responded to MVD.
Numerous surgical series have shown

varying degrees of success with MVD in
MS-related TN (Table 2), suggesting that
the pain may be due to neurovascular
compression in select patients (2, 8, 11,
35, 37). The rate of initial success ranges
from 40%e100%, although recurrence
rates of 66% were noted by Eldridge et al.
(11). The largest series to date was con-
ducted by Broggi et al. (8) in 35 patients
with MS-related TN. At a mean follow-up

of 44 months, complete or partial relief
was noted in 61%, whereas 39% had a
poor outcome. In the present series, we
reviewed the outcomes of 10 patients with
suspected MS as evidenced by T2 brain-
stem hyperintensity and classic symptoms
of idiopathic TN. Although 5 patients had
other clinical features of MS, a diagnosis
of MS had not been made in any of the
patients at the time of surgery. Compared
with results with MVD for idiopathic TN
(3), the facial pain outcomes were poor.
Surgery provided no benefit in 2 patients,
and 6 patients with initial pain relief had
recurrent pain at a median of 4 months
after MVD; only 2 (20%) patients had du-
rable pain relief. After further percuta-
neous procedures, 6 patients did well, and
5 of these patients remained pain-free at
last contact.
The present series differs slightly from

prior MVD series for MS-related TN in that
only 1 of the 10 patients in our cohort
was later given a formal diagnosis of MS.
Although 5 patients had features suggestive
of MS, such as prior optic neuritis, trans-
verse myelitis, and disseminated lesions,
the patients did not meet formal diagnostic
criteria (34). The poor results in our series
raise the question whether the presence of
T2 hyperintensity alone or other historical
factors consistent with MS should be a
relative contraindication for MVD, even
when a neurovascular contact is seen on
preoperative imaging. A retrospective study
of 68 patientswith idiopathic TN conducted
by Arrese et al. (1) supports this notion in

Figure 2. Kaplan-Meier curve demonstrating
pain-free survival off medications for 10
patients with suspected multiple sclerosis
after microvascular decompression.

Table 2. Select Review of Literature for Microvascular Decompression in Multiple SclerosiseRelated Trigeminal Neuralgia

Authors
Number of
Patients

Operative Findings
and Technique Long-Term Outcomes

Median Follow-Up
in Months (Range)

Resnick et al., 1996 (35) 5 5/5 neurovascular contacts,
PNS for 2

40% complete or partial relief; 60% poor 24 (0e51)

Eldridge et al., 2003 (11) 9 7 MVD/2 MVD þ PNS 100% initial relief; recurrence in 66% 12 (2e50)

Broggi et al., 2004 (8) 35* 33/35 neurovascular contacts,
MVD for all

61% complete or partial relief; 39% poor 44 (6e108)

Athanasiou et al., 2005 (2) 5 5/5 neurovascular contacts 100% initial relief; 20% recurrence 38.75y (8e59)

Sandell and Eide, 2010 (37) 15z 15/19 neurovascular contacts,
all had MVD

Episodic pain—74% complete or partial relief;
constant pain—100% complete or partial relief

65 (17e99)

PNS, partial nerve section; MVD, microvascular decompression.
*All had MVD (2 without vascular contact).
yMean follow-up.
z4 lost to follow-up.
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that 2 of the 4 patients who had preopera-
tive T2 hyperintensity failed to respond to
MVD. As with the present series, these pa-
tients responded only to percutaneous
procedures. In considering this question
further, it is important to realize that T2
brainstem hyperintensity does not always
correlate with symptoms of TN; Cruccu
et al. (10) found that 16% of controls
with MS had relative MRI changes without
symptoms. Also, the presence of T2
hyperintensity in patients with symptoms
of TN may result from changes occurring
after the procedure (18) and other etiologies
such as stroke, as demonstrated by a case
reported by Golby et al. (14). Lastly, neuro-
vascular contacts are frequent on MRI and
may be present in >70% of asymptomatic
individuals (21). Although the present series
is too small to make definitive conclusions,
given the poor response rate to MVD, per-
cutaneous procedures should be considered
as first-line therapies in patients with med-
ically refractory TN and T2 brainstem
hyperintensity.

CONCLUSIONS
Based on the variable results in the litera-
ture and poor results in the present series,
MVD should not be first-line surgical ther-
apy for patients with definiteMS-related TN
or in cases in which MS is suspected.
Percutaneous therapy should be strongly
considered in these patients given the less
invasive nature.
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Endoscopic Vascular Decompression for the Treatment of Trigeminal Neuralgia: Clinical
Outcomes and Technical Note

Pradeep Setty1, Andrey A. Volkov1, Kenneth P. D’Andrea1, Daniel R. Pieper2

INTRODUCTION
Microvascular decompression (MVD) is
an accepted and successful treatment
modality for medication-resistant trigem-
inal neuralgia (TGN). Various vascular

structures can compress the trigeminal
nerve, most commonly at the dorsal root
entry zone (DREZ), causing the onset of
symptomatology. MVD to separate the
trigeminal nerve from the offending vessel

-OBJECTIVE: This study sought to describe the operative technique and clin-
ical outcomes in a series of 57 patients with trigeminal neuralgia treated with
endoscopic vascular decompression (EVD) alone without the use of microscopy
at any point.

-METHODS: A prospective observational study was performed on 57 consec-
utive patients treated with EVD alone for trigeminal neuralgia from October 2005
to October 2010. Patient outcomes were evaluated with respect to pain abate-
ment, complication rate, length of hospital stay, and overall operative time. Pain
outcome was graded using the Barrow Neurological Institute pain intensity
score (BNI), with BNI 1 considered an excellent result and BNI 2 or 3 considered
a good result. Follow-up ranged from 12 to 72 months, with a mean of 32 months.
In addition to reporting these cases, our operative technique for EVD is
described in detail.

-RESULTS: All 57 patients reported severe preoperative pain (BNI 5); 100% of
patients achieved immediate postoperative pain control or complete pain relief
(BNI 1 to 3), with 82% obtaining an excellent result of BNI 1, and 18% of patients
reported good results of BNI 2 or 3. At follow-up, 56 of 57 patients (98%) reported
complete relief or well controlled pain (BNI 1 to 3), with 75% obtaining an
excellent result of BNI 1; 23% of patients obtained a good result of BNI 2 or 3.
The complication rate was 4%, with no mortality. Mean length of hospital stay
was 1.6 days, with a range of 1 to 5 days; mean operative time was 133 minutes.

-CONCLUSIONS: EVD is a safe and highly effective alternative to the more
traditional open microvascular decompression or the more recently developed
endoscopically assisted microvascular decompression.
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Abbreviations and Acronyms
AICA: Anterior inferior cerebellar artery
BNI: Barrow Neurological Institute pain intensity
score
CN V: Fifth cranial nerve
CPA: Cerebellopontine angle
CSF: Cerebrospinal fluid
DREZ: Dorsal root entry zone
EAMVD: Endoscopically assisted microvascular
decompression
EVD: Endoscopic vascular decompression
LOS: Length of stay
MVD: Microvascular decompression
SCA: Superior cerebellar artery
TGN: Trigeminal neuralgia
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