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INTRODUCTION

Vascular compression of the trigeminal
nerve causing trigeminal neuralgia (TGN,
tic douloureux) was first reported by Dandy
in 1932 (12). Since the initial description,
several modalities for the treatment of
TGN have evolved, including medical ther-
apy, stereotactic radiosurgery, glycerol rhi-
zotomy, radiofrequency thermal rhizotomy,
balloon microcompression, and surgical
microvascular decompression (3). Micro-
vascular decompression (MVD) is com-
monly relied upon as the definitive nonab-
lative treatment of refractory TGN, with a
reported success rate of 63%—-94% (1, 2,
5-8, 11, 17-19, 21, 24, 25, 27, 29, 30, 32,
35) and a reported major complication
rate of 1.2%—5.2% (2-4, 6, 7).

Arelatively infrequent yet significant risk
of the MVD procedure is permanent hear-
ing impairment associated with damage
to the vestibulocochlear nerve (CN VIII),

OBJECTIVE: To retrospectively assess the surgical outcomes and complica-
tion rates following microvascular decompression (MVD) for trigeminal neural-
gia, using a targeted, restricted retrosigmoid approach.

METHODS: During the period 1994-2009, a total of 119 patients underwent
MVD for trigeminal neuralgia. A retrospective review was conducted in order
to assess pain outcomes following surgery and at most recent follow-up. The
intraoperative findings, Barrow Neurologic Institute (BNI) pain scores,
medication usage, brainstem auditory evoked potential records, and compli-
cation rates (including postoperative hearing status) were reviewed and
subsequently analyzed.

RESULTS: Of the 119 patients who underwent MVD, 61 (51%) were male
and 58 (49%) were female. The mean age was 60 years (range 22-86 years).
Operative findings included 94 patients (79%) with arterial compression, 16
patients (13%) with isolated venous compression, 1 patient (1%) with a small
arteriovenous malformation, and 8 patients (7%) with no obvious source of
compression. No perioperative deaths or major complications, including
hearing loss, occurred in any patients. Minor complications occurred in 9
patients (8%), including a transient trochlear nerve palsy in 1 patient,
transient nystagmus in 1 patient, cerebrospinal fluid leak requiring revision in
1 patient, wound infections requiring revision in 3 patients, and wound
infections requiring antibiotics alone in 3 patients. Follow-up data were
available for 109 patients, of whom 88 (81%) had excellent outcomes (BNI
Score I-ll). Ninety-eight patients (90%) had good outcomes (BNI scores
I-1llb), 7 patients (6%) had persistent pain that was not controlled with
medications (BNI Score IV), and 4 patients (4%) experienced no relief
following surgery (BNI Score V).

CONCLUSION: The use of a small craniectomy (<20 mm) in conjunction with
a restricted retrosigmoid approach, inferolateral cerebellar retraction, and
maintenance of the vestibular nerve arachnoid may minimize complications and
optimize surgical outcomes associated with microvascular decompression for
trigeminal neuralgia.

which typically occurs as a result of exces-
sive retraction of the cerebellum performed
in order to expose the trigeminal cistern.
Less frequently, hearing loss occurs as a re-
sult of direct trauma to the cranial nerve
complex or its vascular supply. Earlier MVD
procedures that did not utilize more mod-
ern operative techniques or brain stem au-
ditory evoked potential monitoring (BAEP)
resulted in relatively higher rates of hearing

loss ranging from 2% to 19% (5, 8, 9, 18, 19,
23, 26, 31, 34). With the introduction of
BAEP and refined exposure techniques,
however, more emphasis has been placed
on minimizing traction on cranial nerve
(CN) VIII, and rates of postoperative hear-
ing loss have been reduced to less than 2%
in modern series (2, 5, 8, 17, 20, 27, 28). In
the current report, the records of 119 pa-
tients undergoing MVD for TGN by the se-

172 WWW.SCIENCEDIRECT.coMm

WORLD NEUROSURGERY, DOI:10.1016/4.WwNEU.2010.05.001


mailto:giannott@usc.edu
http://www.WORLDNEUROSURGERY.org
http://www.sciencedirect.com

AARON E. BOND ET AL.

Peer-REVIEW REPORTS

OPERATIVE STRATEGIES FOR MINIMIZING HEARING LOSS

Table 1. Patient Characteristics

Characteristic n %
Number of patients 119 100
Sex
Female 58 49
Male 61 51

Age (years)

Mean 60
Range 22-86
Side
Right 79 66
Left 40 34

Prior procedures

Any procedure 28 24
Stereotactic radiosurgery 15 13
Microvascular decompression V 6
Radiofrequency ablation 6 3
Glycerol rhizotomy 7 6

nior author (S.L.G.) were retrospectively re-
viewed. Particular features of the operative
technique used at our institution include a
small keyhole craniectomy (less than 20
mm in diameter) positioned adjacent to the
asterion, a supracerebellar approach fol-
lowing the petrotentorial junction, minimal
inferolateral retraction of the cerebellum,
and preservation of the arachnoid sheath
covering CN VIIL. In this report, we describe
the operative technique used at our institu-
tion, as well as the clinical outcomes, intra-
operative neurophysiologic monitoring re-
sults, and complication rates of patients
undergoing MVD for TGN.

CLINICAL MATERIALS AND METHODS

Patient Population

During the period of June 1994—July 2009,
a total of 119 patients underwent MVD for
refractory TGN (Table 1). There were 61
males (51%) and 58 females (49%). The
mean patient age at surgery was 6o years
(range 22— 86 years). Right-sided TGN was
observed in 66% of patients and left-sided
TGN in 34% of patients. Nineteen patients
(16%) presented with atypical pain, defined
as any presentation not conforming to the
features described by White and Sweet (33).

In addition to standard medical therapy, 35
prior treatment procedures were attempted
in 28 patients (24%). These procedures in-
cluded prior stereotactic radiosurgery in 15
patients (13%), MVD in 7 patients (6%), ra-
diofrequency ablation in 6 patients (5%),
and prior glycerol rhizotomy in 7 patients
(6%).

Operative Technique

The surgical technique for performing a ret-
rosigmoid approach and vessel decompres-
sion has been described elsewhere in detail
(4, 5, 7, 13, 14). To minimize the risk of
hearing impairment, significant emphasis
is placed on minimizing traction on CN VIII
during exposure of the trigeminal cistern.
The optimal operative trajectory is a poste-
rior-lateral supracerebellar approach thatis
targeted parallel and adjacent to the petro-
tentorial junction. This corridor minimizes
the amount of lateral cerebellar retraction
(and subsequent traction on CN VIII) re-
quired to expose the trigeminal nerve (5, 8,
10, 14, 17). Furthermore, by following the
petrotentorial junction, inadvertent en-
croachment on the eighth nerve complex is
avoided. The use of a small keyhole craniec-
tomy (less than 20 mm in diameter) as op-
posed to a larger, more traditional craniec-
tomy (35 mm in diameter) is preferred, and
has been previously described as a method
of reducing postoperative complications
and increasing patient satisfaction (14).

All patients are placed under general an-
esthesia and at-risk neural structures are
monitored with BAEPs and selective cranial
nerve electromyography (EMG) (see be-
low). The estimated location of the trans-
verse-sigmoid sinus junction is approxi-
mated prior to final positioning by defining
the line between the inion and root of the
zygoma, one fingerbreadth behind the mas-
toid process (13). Mannitol, lasix, dexa-
methasone, and antibiotics are adminis-
tered preoperatively. The patient is typically
positioned in the supine position with the
head placed in three-point fixation and
turned go°, so that the lateral aspect of the
head is parallel to the floor. An ipsilateral
shoulder roll is frequently used. In some
cases, the lateral or park-bench positioning
is preferred to achieve optimal head posi-
tioning.

A small S-shaped incision is typically
made approximately 2 cm posterior to and
just superior to the mastoid process, and

centered immediately inferior to the pre-
dicted transverse-sigmoid junction. A two-
layered scalp opening is performed, by
initially opening the skin layers and sub-
sequently performing an L-shaped opening
of the occipital fascia that is based and re-
flected anteriorly toward the mastoid pro-
cess. A single burr hole is made in the pos-
terior fossa, just inferior and medial to the
anticipated transverse-sigmoid junction.
The craniectomy is subsequently expanded
using a high-speed coarse diamond drill
and Kerrison rongeurs. Care is taken to
limit the craniectomy to less than 20 mm in
diameter to provide as minimally invasive
an exposure as is required, yet provides suf-
ficient exposure of the trigeminal cistern.
Typically, the transverse sinus is identified
and exposed in the superior aspect of the
craniectomy as it curves toward the trans-
verse-sigmoid junction. The mastoid air
cells may be exposed during the craniec-
tomy and may be occluded with bone wax.

The operating microscope is introduced
and the dura is opened in a curvilinear fash-
ion, with a broad base reflected anteriorly
toward the sigmoid sinus. The dural leaves
are tacked up. Following gentle cerebellar
retraction using a 2-mm blade (when neces-
sary), a small arachnoid incision is made
and cerebrospinal fluid (CSF) is patiently
drained. A lumbar drain is not routinely re-
quired. The cerebellum is then progres-
sively retracted in an inferior and posterior
direction as it continues to relax (Figure
1A), rather than in a strictly lateral direction
(Figure 1B). Inferior and posterior retrac-
tion minimizes traction on CNVIII and is
critical in minimizing postoperative hear-
ingloss. Under direct microscopic observa-
tion, the petrotentorial junction is identi-
fied and followed to the petrosal vein. This
reduces the tendency to directly expose the
CN VII/VIII complex. Care is taken to main-
tain the sleeve of arachnoid around the CN
VII/VIII complex throughout the entire du-
ration of the procedure. In most cases,
maintaining the exposure does not require
keeping a retractor blade in place.

The trigeminal cistern is easily viewed at
this point in the operation by angling the
microscope superiorly toward the cerebel-
lopontine angle. The petrosal vein is com-
monly identified as it courses over the tri-
geminal nerve, and its branches may be
coagulated and divided if necessary. The tri-
geminal nerve is explored along its course
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Figure 1. (A) Right-sided microvascular
decompression (MVD) exposure
demonstrating retraction of the cerebellum in
an inferior and lateral direction in order to
follow the petrotentorial corridor to the
trigeminal nerve. (B) Right-sided MVD
exposure demonstrating strictly lateral
retraction of the cerebellum, which places
more traction on the cranial nerve VIII
complex.

from its dorsal nerve root entry zone to its
entry into Meckel’s cave. Teflon pledgets
are routinely used to bolster any compress-
ing arteries away from the nerve root entry
zone and are typically fixed in place using
fibrin glue. Care is taken such that neither
fibrin glue nor Teflon is in contact with the
trigeminal nerve following the decompres-
sion. Any veins causing compression of the
nerve root entry zone are coagulated and
divided. Intraoperative neurophysiologic
monitoring is periodically reviewed with
the neurophysiology team. Following ade-
quate decompression of the trigeminal
nerve, hemostasis is achieved and a water-
tight dural closure is performed. Suturable
dural substitute is required in the majority
of cases and is placed deep to the dural leaf-
lets, which are then reapproximated and si-
multaneously used to tack up the dural
graft. This is typically followed by subse-
quent layers of fibrin glue, collagen sponge,
and finally a tailored titanium plate used to
cover the craniectomy and serve as a but-

tress. The wound is irrigated and the fascia
and scalp are reapproximated using a mul-
tilayered closure.

Intraoperative Neurophysiologic
Monitoring

Intraoperative BAEP recording was per-
formed using Cadwell Cascade (Cadwell
Laboratories, Kennewick, WA, USA). An ip-
silateral and contralateral auditory stimulus
was delivered using ear-inserts. The stimu-
lation parameters consisted of alternating
condensation and rarefaction clicks (100
us, 11.1 Hz) with an intensity of 8o dB, and
contralateral white nose of 40 dB to avoid
contributions from the contralateral ear. Bi-
lateral recording baselines were obtained
shortly after induction, but only ipsilateral
recordings were continuously performed
during the procedure. Recordings were ob-
tained using sterile subdermal needles po-
sitioned at A1, A2, and Cz using a standard
10-20 system. Recording parameters con-
sisted of two channels (ipsilateral ear-Cz
and contralateral ear-Cz), a time base of 10
ms with filters between 30 and 3000 Hz,
and 500-2000 responses averaged per trial.
The amplitude and latencies of wave L, III, V,
and interpeak latencies were calculated af-
ter each trial, and the surgeon was notified
if any significant changes were noted.

Outcome Measures

A modified version of the Barrow Neurolog-
ical Institute (BNI) pain intensity score was
used to assess postoperative outcomes fol-
lowing MVD (25). Patients are assigned a
score of I for no pain and off medications, II
for occasional pain and off medications,
IIIa for no pain and continued use of medi-
cations, IIIb when pain persists but is ade-
quately controlled with medications, IV
when pain is not adequately controlled with
medications, and V for no relief. By defini-
tion, all patients undergoing MVD for the
treatment of TGN have an initial pain score
of V, as refractory pain is not adequately
managed by medication use. Barker et al.
(5) defined an excellent MVD outcome as
one that is completely free from lancinating
facial pain, or a reduction in pain of at least
98% off medications. They further defined a
good outcome as a 75% reduction in pain
with or without intermittent treatment us-
ing low doses of medication. According to

Table 2. Operative Findings

Abnormality n %
SCA /2 W61
AICA 9 8
SCA + AICA 10 8
SCA + hbasilar artery 2 2
PICA + vertebral artery 1 1
Arteriovenous malformation 1 1
Vein only 16 i3
No finding found 8 7
Arterial + vein (included in above) 18 15
SCA, superior cerebellar artery; AICA, anterior inferior
cerebellar artery; PICA, posterior inferior cerebellar
artery.

the BNI pain scale, an excellent outcome is
defined as a BNI score of I-1I, and a good
outcome defined as a BNI score of I-IIIb.
Although a postoperative BNI pain score
of I (no pain, off medications) is the ideal
outcome in patients with debilitating TGN
pain, postoperative BNI pain scores of
I-1IIb are generally considered good out-
comes because patients experience return
to normal function.

Outcome assessment in this series was
based on qualitative patient self-assess-
ment of pain and reporting of medication
use, both immediately following surgery
and at most recent follow-up. Audiometry
data were not routinely performed for as-
sessing absolute quantitative changes in
hearing. Functional hearing assessment,
based on patient self-reporting, was con-
sidered the primary endpoint of this study
and assessed immediately after surgery, at
subsequent follow-up visits, and via tele-
phone interviews. The maximum follow-up
time was 15.1 years, median was 1.7 years,
and mean was 3.3 years. Kaplan—Meier
analysis was performed for all patients (16).
Patients who were lost to follow-up were
censored at postoperative day 1.

RESULTS

Operative Findings

The intraoperative findings from the cur-
rent series of 119 MVD procedures are
summarized in Table 2. In g4 patients
(79%), arterial compression of the trigemi-
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Table 3. Ipsilateral Wave V BAEP

Changes

Parameter Value (ms)

Mean 0.26

SD 0.30

Max 1.24

Min —0.42

BAEP, brainstem auditory evoked potential; SD, standard
deviation; Max, maximum; Min, minimum.

nal nerve was identified. Sources of arterial
compression were as follows: Superior cer-
ebellar artery in 72 patients (61%), anterior
inferior cerebellar artery in g patients (8%),
superior cerebellar artery and anterior infe-
rior cerebellar artery in 10 patients (8%),
superior cerebellar artery and basilar artery
in 2 patients (2%), and posterior inferior
cerebellar artery and vertebral artery in 1 pa-
tient (1%). Eighteen patients (15%) with ar-
terial compression had concurrent com-
pression from a vein, whereas compression
from a vein only was noted in 16 patients
(13%). One patient (1%) had a small arterio-
venous malformation noted within the tri-
geminal nerve. In 8 patients (7%), there was
no obvious intraoperative source of com-
pression identified.

Intraoperative Neurophysiologic
Monitoring Results

Of the 119 patients undergoing MVD proce-
dures, complete BAEP records were avail-
able for 71, in which an assessment of per-
manent changes in wave V latency could be
performed. Intraoperative BAEP waves I,
111, and V were monitored for changes in
amplitude, latency, and interpeak latency.
Transient changes of absolute or interpeak
latency in excess of 10% of baseline value,
which returned to a normal range prior to
the completion of surgery, were noted in g
patients (7.6%). The surgeon was notified
in each of these instances. Modifications
made by the surgeon and anesthesia team
included reduction of cerebellar retraction,
reduction of anesthesia, warm irrigation,
and elevation of blood pressure.

The distribution of BAEP wave V changes
during MVD in the current series is summa-
rized in Table 3. A mean latency of 0.26 ms
with a standard deviation of 0.30 ms was
observed. Two patients had wave V latency

Table 4. Pain Score for Patients

Undergoing MVD for TGN

Last
Postoperative  Follow-Up
n % n %

Total patients 119 109
Pain score | 103 87 82 W75
Pain score Il 5 4 6 6
Pain score llla 0 0 1 1
Pain score Ilb 6 3 9 8
Pain score IV 1 1 7 6
Pain score V 4 3 4 4
Pain score I-lllb 114 96 98 90
MVD, microvascular decompression; TGN, trigeminal nerve.

changes in excess of 1 ms. One of these
patients had a wave V latency increase of
1.04 ms that was felt to be caused by an
increase in intraoperative anesthesia ad-
ministration. The second patient exhibited
awave V latency increase of 1.24 ms with no
extraneous reason for the change, and expe-
rienced no adverse postoperative complica-
tions. The g patients with transient changes
noted intraoperatively had a mean wave V
latency shift of 0.40 ms and a maximum
change of 0.8 ms.

Pain Control Outcomes

In this series, 114 patients (96%) reported
marked postoperative improvement in pain
scores (BNI outcome scores of I-11Ib) (Table
4). Of these patients, 108 (91%) had excellent
postoperative outcomes (BNI score I-II),
whereas 6 patients (5%) reported some post-
operative pain that was adequately controlled
with medications (BNI score IIIb). One pa-
tient (1%) reported persistent pain not con-
trollable with medications (BNIscoreIV), and
4 patients (3%) experienced no postoperative
pain relief (BNI score V).

Delayed follow-up outcomes were avail-
able in 109 patients (92%). The remaining
10 patients (8%) were lost to follow-up. At
most recent follow-up, 98 patients (90%)
had good outcomes (BNI scores I-11Ib). Of
these patients, 88 (81%) had excellent out-
comes (BNI score I-II), 1 (1%) had no pain
but continued use of medications (BNI
score IIIa), and g patients (8%) had pain
that was adequately controlled with medi-
cations (BNI score IIIb). Seven patients
(6%) had persistent pain that was not ade-
quately controlled with medications, and 4
(4%) experienced no pain relief (BNI score
V). All the 10 patients lost to follow-up were
pain free and off medications (BNI score I)
immediately following surgery.

Figure 2 shows the results of the Kaplan—
Meier analysis for both excellent (BNI score

100

Hl‘-l.l‘l"

X

w =

7 W TR

@ L

8 70‘ [ TIRTTIN W TR Y TN 1 TSN | D S |

=

w601

—

© 504

.*? 404 -~ Good or Excellent (BNI I-111b)

= -+ Excellent (BNI I-IT)

- 30‘

=

£ 29

104
G L] L] T T T L]
0 3 6 9 12 15 18

Number at Risk Years
Excellent 119 38 22 11 5 1
Good or Excellent 119 42 25 13 5 1

Figure 2. Kaplan-Meier analysis of the outcomes of 119 patients who underwent microvascular
decompression for the treatment of trigeminal neuralgia. BNI, Barrow Neurological Institute.
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Table 5. Complications in 119 Patients

Undergoing MVD for TGN

Complication n %
Transient CN IV palsy 1 0.8
Transient nystagmus 1 0.8
CSF leak 1 0.8

Wound infection
Requiring surgical debridement 3 28

Requiring antibiotics alone 3 745

MVD, microvascular decompression; TGN, trigeminal
neuralgia; CN, cranial nerve; CSF, cerebrospinal fluid.

I-1I) and good (BNI score I-IIIb) outcomes.
At 10 years following surgery, 83% of pa-
tients maintained good outcomes, and 69%
of patients maintained excellent outcomes.

Operative Complications

Postoperative complications are listed in
Table 5. In the current series, no major
complications were observed. No patients
reported functional hearing loss following
the operation. Minor complications were
observed in g patients (7.6%). All resolved
completely with appropriate management.
One patient (0.8%) experienced a transient
trochlear nerve palsy, and 1 patient (0.8%)
experienced transient postoperative nystag-
mus, both of which were self-limited. Addi-
tional complications included a postopera-
tive CSF leak requiring surgical revision in 1
patient (0.8%), wound infections requiring
surgical debridement in 3 patients (2.5%),
and wound infections requiring antibiotics
alone in 3 patients (2.5%). All wound infec-
tions were isolated to the skin layers and no
involvement of the CSF or dural closure was
found.

DISCUSSION

We report a series of 119 cases of MVD
performed for TGN, in which 91% had
excellent outcomes (BNI Grade I-1I) fol-
lowing surgery, and 81% retained excel-
lent outcomes at most recent follow-up.
In addition, good postoperative and fol-
low-up outcomes (BNI score of I-IIIb)
were achieved in 96% and 9o% of pa-
tients, respectively. These results com-
pare well with results of previous reports,

in which initial success rates following
MVD for TGN have ranged from 63% to
94% (1, 2,5-8, 11, 17-19, 21, 25, 27, 29, 30,
32, 35). According to previous series with
long-term follow-up, recurrence rates for
TGN following MVD in recent studies
have been reported as 6% to 27% (2, &, 19,
28). Independent risk factors for recur-
rence include female sex, symptoms last-
ing more than 8 years, venous compres-
sion, and lack of immediate postoperative
pain relief (5, 28).

In the current series, the rate of postop-
erative hearing deficits and other major
complications was 0%. The incidence of
minor complications was 7.6%. As dis-
cussed previously, one of the most fre-
quently occurring major complications fol-
lowing MVD is ipsilateral hearing loss from
damage to CN VIII incurred during cerebel-
lar retraction or direct injury to the nerve
complex. According to previous series, the
introduction of BAEP monitoring has
helped reduce the incidence of hearing loss
from nearly 20% in some earlier reports to
less than 2% in more recent surgical series
(2, 4,5, 7,8, 15, 19). A large series from the
Pittsburgh group of more than 4400 MVD
procedures performed for numerous indi-
cations reported a substantial decline in the
incidence of hearing loss reported before
and after 1990, from 1.98% to0 0.8% (20). A
few recent series have also reported a 0%
incidence of postoperative hearing loss fol-
lowing MVD for refractory TGN (2, 21, 22,
27).

We attribute the relatively low hearing
loss and major morbidity rate in the current
series to several key operative techniques.
Although some of these operative strategies
have been reported elsewhere (4, 5, 7, 8, 10,
13, 14, I7), we believe that the disciplined
implementation of the following tech-
niques collectively contribute to lower ob-
served rates of major complications. An op-
timized petrotentorial corridor is critical in
order to minimize the amount of cerebellar
retraction required to expose the trigeminal
nerve. The ideal placement of the burr hole
and subsequent craniectomy are of utmost
importance in order to achieve a supracer-
ebellar approach rather than achieving ex-
posure at the expense of lateral retraction of
the cerebellum. Furthermore, retraction of
the cerebellum in a direction that is infero-
lateral (tangential to the course of CN VIII)
rather than directly lateral (parallel to CN

VIII) is a key maneuver that has been de-
scribed before, and it is emphasized in our
approach in order to avoid significant lat-
eral traction of the CN VIII complex (8, 19,
20). Gradual retraction of the cerebellum as
CSFis allowed to drain is always performed,
obviating the need for a lumbar drain. Fi-
nally, the arachnoid sheath over the CN VIII
and CN VII complex is preserved through-
out the duration of the procedure in order to
further protect the nerve from excessive re-
traction or direct trauma.

Our experience in this series, along with
others, suggests that nuanced modifica-
tions in surgical technique may aid in min-
imizing major neurologic complications
associated with MVD procedures. Although
BAEP monitoring was routinely used in
these patients, if the incidence of cranial
nerve injury could be reliably minimized,
this may leave the surgeon free to eliminate
the use of electrophysiologic monitoring in
selected cases. Our series demonstrated
two patients with BAEP wave V latency
changes exceeding 1.0 ms without reported
evidence of functional postoperative hear-
ing loss, indicating that more studies may
be required to delineate the optimal guide-
lines for monitoring using BAEP latency
changes. Very few will dispute the value that
BAEP monitoring played in the evolution
and development of the MVD surgical tech-
nique. As an individual surgeon ascends the
learning curve and gains significant experi-
ence with procedures such as MVD, the
feedback obtained from monitoring BAEPs
and facial nerve EMG is invaluable in hon-
ing one’s skills. In the future, shifts in the
cost—benefit ratio driven by limited sophis-
ticated operating room resources may in-
stead favor evidence-based selected deploy-
ment of such techniques rather than rigidly
designating them as a surgical “standard
of care.” Case controlled studies would
be valuable to establish evidence about
whether monitoring is useful in particular
surgical procedures.

CONCLUSIONS

Microvascular decompression remains the
criterion standard intervention for refractory
TGN. The success rate in this series of 109
patients with available follow-up, as defined
by the BNI pain score, was greater than go%,
with 81% of patients remaining completely
off medications. Furthermore, we report no
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cases of postoperative hearing deficits or
other major morbidity associated with sur-
gery. Several key operative features may con-
tribute to minimizing morbidity associated
with MVD procedures for TGN, including a
small targeted craniectomy, inferolateral cer-
ebellar retraction, and preservation of the CN
VIII arachnoid.
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