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perative Strategies for Minimizing Hearing Loss and Other Major Complications
ssociated with Microvascular Decompression for Trigeminal Neuralgia
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NTRODUCTION

ascular compression of the trigeminal
erve causing trigeminal neuralgia (TGN,

ic douloureux) was first reported by Dandy
n 1932 (12). Since the initial description,
everal modalities for the treatment of
GN have evolved, including medical ther-
py, stereotactic radiosurgery, glycerol rhi-
otomy, radiofrequency thermal rhizotomy,
alloon microcompression, and surgical
icrovascular decompression (3). Micro-

ascular decompression (MVD) is com-
only relied upon as the definitive nonab-

ative treatment of refractory TGN, with a
eported success rate of 63%–94% (1, 2,
-8, 11, 17-19, 21, 24, 25, 27, 29, 30, 32,
5) and a reported major complication
ate of 1.2%–5.2% (2-4, 6, 7).

A relatively infrequent yet significant risk
f the MVD procedure is permanent hear-

ng impairment associated with damage
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Brainstem auditory evoked potentials
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Intraoperative monitoring
Operative procedures
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Trigeminal neuralgia
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o the vestibulocochlear nerve (CN VIII), r
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hich typically occurs as a result of exces-
ive retraction of the cerebellum performed
n order to expose the trigeminal cistern.
ess frequently, hearing loss occurs as a re-
ult of direct trauma to the cranial nerve
omplex or its vascular supply. Earlier MVD
rocedures that did not utilize more mod-
rn operative techniques or brain stem au-
itory evoked potential monitoring (BAEP)

OBJECTIVE: To retrospectively asse
ion rates following microvascular de
ia, using a targeted, restricted retros

METHODS: During the period 1994
VD for trigeminal neuralgia. A retro

o assess pain outcomes following su
ntraoperative findings, Barrow Ne

edication usage, brainstem auditor
ation rates (including postoperativ
ubsequently analyzed.

RESULTS: Of the 119 patients who
nd 58 (49%) were female. The mean
perative findings included 94 patie
atients (13%) with isolated venous c
rteriovenous malformation, and 8 p
ompression. No perioperative dea
earing loss, occurred in any patie
atients (8%), including a transien

ransient nystagmus in 1 patient, cere
patient, wound infections requiri

nfections requiring antibiotics alon
vailable for 109 patients, of whom
core I–II). Ninety-eight patients (

–IIIb), 7 patients (6%) had persist
edications (BNI Score IV), and 4

ollowing surgery (BNI Score V).

CONCLUSION: The use of a small c
restricted retrosigmoid approach,

aintenance of the vestibular nerve ar
ptimize surgical outcomes associate

rigeminal neuralgia.
esulted in relatively higher rates of hearing t

WORLD NEUROSURGE
oss ranging from 2% to 19% (5, 8, 9, 18, 19,
3, 26, 31, 34). With the introduction of
AEP and refined exposure techniques,
owever, more emphasis has been placed
n minimizing traction on cranial nerve
CN) VIII, and rates of postoperative hear-
ng loss have been reduced to less than 2%
n modern series (2, 5, 8, 17, 20, 27, 28). In
he current report, the records of 119 pa-

he surgical outcomes and complica-
ression (MVD) for trigeminal neural-
id approach.

9, a total of 119 patients underwent
tive review was conducted in order

ry and at most recent follow-up. The
logic Institute (BNI) pain scores,
oked potential records, and compli-
earing status) were reviewed and

derwent MVD, 61 (51%) were male
e was 60 years (range 22-86 years).
(79%) with arterial compression, 16
ression, 1 patient (1%) with a small

nts (7%) with no obvious source of
or major complications, including
Minor complications occurred in 9
ochlear nerve palsy in 1 patient,
pinal fluid leak requiring revision in

revision in 3 patients, and wound
n 3 patients. Follow-up data were
(81%) had excellent outcomes (BNI
) had good outcomes (BNI scores
pain that was not controlled with
tients (4%) experienced no relief

ectomy (<20 mm) in conjunction with
rolateral cerebellar retraction, and

noid may minimize complications and
ith microvascular decompression for
ss t
comp
igmo
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ior author (S.L.G.) were retrospectively re-
iewed. Particular features of the operative
echnique used at our institution include a
mall keyhole craniectomy (less than 20
m in diameter) positioned adjacent to the

sterion, a supracerebellar approach fol-
owing the petrotentorial junction, minimal
nferolateral retraction of the cerebellum,
nd preservation of the arachnoid sheath
overing CN VIII. In this report, we describe
he operative technique used at our institu-
ion, as well as the clinical outcomes, intra-
perative neurophysiologic monitoring re-
ults, and complication rates of patients
ndergoing MVD for TGN.

LINICAL MATERIALS AND METHODS

atient Population
uring the period of June 1994 –July 2009,
total of 119 patients underwent MVD for

efractory TGN (Table 1). There were 61
ales (51%) and 58 females (49%). The
ean patient age at surgery was 60 years

range 22– 86 years). Right-sided TGN was
bserved in 66% of patients and left-sided
GN in 34% of patients. Nineteen patients

16%) presented with atypical pain, defined
s any presentation not conforming to the

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 7 6

Radiofrequency ablation 6 5

Glycerol rhizotomy 7 6
eatures described by White and Sweet (33). j

ORLD NEUROSURGERY 74 [1]: 172-17
n addition to standard medical therapy, 35
rior treatment procedures were attempted

n 28 patients (24%). These procedures in-
luded prior stereotactic radiosurgery in 15
atients (13%), MVD in 7 patients (6%), ra-
iofrequency ablation in 6 patients (5%),
nd prior glycerol rhizotomy in 7 patients
6%).

perative Technique
he surgical technique for performing a ret-

osigmoid approach and vessel decompres-
ion has been described elsewhere in detail
4, 5, 7, 13, 14). To minimize the risk of
earing impairment, significant emphasis

s placed on minimizing traction on CN VIII
uring exposure of the trigeminal cistern.
he optimal operative trajectory is a poste-

ior-lateral supracerebellar approach that is
argeted parallel and adjacent to the petro-
entorial junction. This corridor minimizes
he amount of lateral cerebellar retraction
and subsequent traction on CN VIII) re-
uired to expose the trigeminal nerve (5, 8,
0, 14, 17). Furthermore, by following the
etrotentorial junction, inadvertent en-
roachment on the eighth nerve complex is
voided. The use of a small keyhole craniec-
omy (less than 20 mm in diameter) as op-
osed to a larger, more traditional craniec-

omy (35 mm in diameter) is preferred, and
as been previously described as a method
f reducing postoperative complications
nd increasing patient satisfaction (14).

All patients are placed under general an-
sthesia and at-risk neural structures are
onitored with BAEPs and selective cranial

erve electromyography (EMG) (see be-
ow). The estimated location of the trans-
erse-sigmoid sinus junction is approxi-

ated prior to final positioning by defining
he line between the inion and root of the
ygoma, one fingerbreadth behind the mas-
oid process (13). Mannitol, lasix, dexa-

ethasone, and antibiotics are adminis-
ered preoperatively. The patient is typically
ositioned in the supine position with the
ead placed in three-point fixation and

urned 90°, so that the lateral aspect of the
ead is parallel to the floor. An ipsilateral
houlder roll is frequently used. In some
ases, the lateral or park-bench positioning
s preferred to achieve optimal head posi-
ioning.

A small S-shaped incision is typically
ade approximately 2 cm posterior to and
ust superior to the mastoid process, and g

7, JULY 2010 ww
entered immediately inferior to the pre-
icted transverse-sigmoid junction. A two-

ayered scalp opening is performed, by
nitially opening the skin layers and sub-
equently performing an L-shaped opening
f the occipital fascia that is based and re-
ected anteriorly toward the mastoid pro-
ess. A single burr hole is made in the pos-
erior fossa, just inferior and medial to the
nticipated transverse-sigmoid junction.
he craniectomy is subsequently expanded
sing a high-speed coarse diamond drill
nd Kerrison rongeurs. Care is taken to
imit the craniectomy to less than 20 mm in
iameter to provide as minimally invasive
n exposure as is required, yet provides suf-
cient exposure of the trigeminal cistern.
ypically, the transverse sinus is identified
nd exposed in the superior aspect of the
raniectomy as it curves toward the trans-
erse-sigmoid junction. The mastoid air
ells may be exposed during the craniec-
omy and may be occluded with bone wax.

The operating microscope is introduced
nd the dura is opened in a curvilinear fash-
on, with a broad base reflected anteriorly
oward the sigmoid sinus. The dural leaves
re tacked up. Following gentle cerebellar
etraction using a 2-mm blade (when neces-
ary), a small arachnoid incision is made
nd cerebrospinal fluid (CSF) is patiently
rained. A lumbar drain is not routinely re-
uired. The cerebellum is then progres-
ively retracted in an inferior and posterior
irection as it continues to relax (Figure
A), rather than in a strictly lateral direction
Figure 1B). Inferior and posterior retrac-
ion minimizes traction on CNVIII and is
ritical in minimizing postoperative hear-
ng loss. Under direct microscopic observa-
ion, the petrotentorial junction is identi-
ed and followed to the petrosal vein. This

educes the tendency to directly expose the
N VII/VIII complex. Care is taken to main-

ain the sleeve of arachnoid around the CN
II/VIII complex throughout the entire du-

ation of the procedure. In most cases,
aintaining the exposure does not require

eeping a retractor blade in place.
The trigeminal cistern is easily viewed at

his point in the operation by angling the
icroscope superiorly toward the cerebel-

opontine angle. The petrosal vein is com-
only identified as it courses over the tri-

eminal nerve, and its branches may be
oagulated and divided if necessary. The tri-

eminal nerve is explored along its course

w.WORLDNEUROSURGERY.org 173
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rom its dorsal nerve root entry zone to its
ntry into Meckel’s cave. Teflon pledgets
re routinely used to bolster any compress-
ng arteries away from the nerve root entry
one and are typically fixed in place using
brin glue. Care is taken such that neither
brin glue nor Teflon is in contact with the

rigeminal nerve following the decompres-
ion. Any veins causing compression of the
erve root entry zone are coagulated and
ivided. Intraoperative neurophysiologic
onitoring is periodically reviewed with

he neurophysiology team. Following ade-
uate decompression of the trigeminal
erve, hemostasis is achieved and a water-

ight dural closure is performed. Suturable
ural substitute is required in the majority
f cases and is placed deep to the dural leaf-

ets, which are then reapproximated and si-
ultaneously used to tack up the dural

raft. This is typically followed by subse-
uent layers of fibrin glue, collagen sponge,
nd finally a tailored titanium plate used to

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.
over the craniectomy and serve as a but- i

74 www.SCIENCEDIRECT.com
ress. The wound is irrigated and the fascia
nd scalp are reapproximated using a mul-
ilayered closure.

ntraoperative Neurophysiologic
onitoring

ntraoperative BAEP recording was per-
ormed using Cadwell Cascade (Cadwell
aboratories, Kennewick, WA, USA). An ip-
ilateral and contralateral auditory stimulus
as delivered using ear-inserts. The stimu-

ation parameters consisted of alternating
ondensation and rarefaction clicks (100
s, 11.1 Hz) with an intensity of 80 dB, and

ontralateral white nose of 40 dB to avoid
ontributions from the contralateral ear. Bi-
ateral recording baselines were obtained
hortly after induction, but only ipsilateral
ecordings were continuously performed
uring the procedure. Recordings were ob-

ained using sterile subdermal needles po-
itioned at A1, A2, and Cz using a standard
0-20 system. Recording parameters con-
isted of two channels (ipsilateral ear-Cz
nd contralateral ear-Cz), a time base of 10
s with filters between 30 and 3000 Hz,

nd 500-2000 responses averaged per trial.
he amplitude and latencies of wave I, III, V,
nd interpeak latencies were calculated af-
er each trial, and the surgeon was notified
f any significant changes were noted.

utcome Measures
modified version of the Barrow Neurolog-

cal Institute (BNI) pain intensity score was
sed to assess postoperative outcomes fol-

owing MVD (25). Patients are assigned a
core of I for no pain and off medications, II
or occasional pain and off medications,
IIa for no pain and continued use of medi-
ations, IIIb when pain persists but is ade-
uately controlled with medications, IV
hen pain is not adequately controlled with
edications, and V for no relief. By defini-

ion, all patients undergoing MVD for the
reatment of TGN have an initial pain score
f V, as refractory pain is not adequately
anaged by medication use. Barker et al.

5) defined an excellent MVD outcome as
ne that is completely free from lancinating
acial pain, or a reduction in pain of at least
8% off medications. They further defined a
ood outcome as a 75% reduction in pain
ith or without intermittent treatment us-
ng low doses of medication. According to (

WORLD NEUROSURGE
he BNI pain scale, an excellent outcome is
efined as a BNI score of I–II, and a good
utcome defined as a BNI score of I–IIIb.
lthough a postoperative BNI pain score
f I (no pain, off medications) is the ideal
utcome in patients with debilitating TGN
ain, postoperative BNI pain scores of

–IIIb are generally considered good out-
omes because patients experience return
o normal function.

Outcome assessment in this series was
ased on qualitative patient self-assess-
ent of pain and reporting of medication

se, both immediately following surgery
nd at most recent follow-up. Audiometry
ata were not routinely performed for as-
essing absolute quantitative changes in
earing. Functional hearing assessment,
ased on patient self-reporting, was con-
idered the primary endpoint of this study
nd assessed immediately after surgery, at
ubsequent follow-up visits, and via tele-
hone interviews. The maximum follow-up

ime was 15.1 years, median was 1.7 years,
nd mean was 3.3 years. Kaplan–Meier
nalysis was performed for all patients (16).
atients who were lost to follow-up were
ensored at postoperative day 1.

ESULTS

perative Findings
he intraoperative findings from the cur-

ent series of 119 MVD procedures are
ummarized in Table 2. In 94 patients

Table 2. Operative Findings

Abnormality n %

SCA 72 61

AICA 9 8

SCA � AICA 10 8

SCA � basilar artery 2 2

PICA � vertebral artery 1 1

Arteriovenous malformation 1 1

Vein only 16 13

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.
79%), arterial compression of the trigemi-

RY, DOI:10.1016/j.wneu.2010.05.001
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al nerve was identified. Sources of arterial
ompression were as follows: Superior cer-
bellar artery in 72 patients (61%), anterior
nferior cerebellar artery in 9 patients (8%),
uperior cerebellar artery and anterior infe-
ior cerebellar artery in 10 patients (8%),
uperior cerebellar artery and basilar artery
n 2 patients (2%), and posterior inferior
erebellar artery and vertebral artery in 1 pa-
ient (1%). Eighteen patients (15%) with ar-
erial compression had concurrent com-
ression from a vein, whereas compression

rom a vein only was noted in 16 patients
13%). One patient (1%) had a small arterio-
enous malformation noted within the tri-
eminal nerve. In 8 patients (7%), there was
o obvious intraoperative source of com-
ression identified.

ntraoperative Neurophysiologic
onitoring Results
f the 119 patients undergoing MVD proce-
ures, complete BAEP records were avail-
ble for 71, in which an assessment of per-
anent changes in wave V latency could be

erformed. Intraoperative BAEP waves I,
II, and V were monitored for changes in
mplitude, latency, and interpeak latency.
ransient changes of absolute or interpeak

atency in excess of 10% of baseline value,
hich returned to a normal range prior to

he completion of surgery, were noted in 9
atients (7.6%). The surgeon was notified

n each of these instances. Modifications
ade by the surgeon and anesthesia team

ncluded reduction of cerebellar retraction,
eduction of anesthesia, warm irrigation,
nd elevation of blood pressure.

The distribution of BAEP wave V changes
uring MVD in the current series is summa-
ized in Table 3. A mean latency of 0.26 ms
ith a standard deviation of 0.30 ms was

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.
bserved. Two patients had wave V latency

ORLD NEUROSURGERY 74 [1]: 172-17
hanges in excess of 1 ms. One of these
atients had a wave V latency increase of
.04 ms that was felt to be caused by an
ncrease in intraoperative anesthesia ad-

inistration. The second patient exhibited
wave V latency increase of 1.24 ms with no
xtraneous reason for the change, and expe-
ienced no adverse postoperative complica-
ions. The 9 patients with transient changes
oted intraoperatively had a mean wave V

atency shift of 0.40 ms and a maximum
hange of 0.8 ms.

Figure 2. Kaplan–Meier analysis of the outcomes

Table 4. Pain Score for Patients
Undergoing MVD for TGN

Postoperative
Last

Follow-Up

n % n %

Total patients 119 109

Pain score I 103 87 82 75

Pain score II 5 4 6 6

Pain score IIIa 0 0 1 1

Pain score IIIb 6 5 9 8

Pain score IV 1 1 7 6

Pain score V 4 3 4 4

Pain score I–IIIb 114 96 98 90

MVD, microvascular decompression; TGN, trigeminal nerve.
decompression for the treatment of trigeminal neuralg

7, JULY 2010 ww
ain Control Outcomes
n this series, 114 patients (96%) reported

arked postoperative improvement in pain
cores (BNI outcome scores of I–IIIb) (Table
). Of these patients, 108 (91%) had excellent
ostoperative outcomes (BNI score I–II),
hereas 6 patients (5%) reported some post-
perative pain that was adequately controlled
ith medications (BNI score IIIb). One pa-

ient (1%) reported persistent pain not con-
rollable with medications (BNI score IV), and
patients (3%) experienced no postoperative
ain relief (BNI score V).

Delayed follow-up outcomes were avail-
ble in 109 patients (92%). The remaining
0 patients (8%) were lost to follow-up. At

ost recent follow-up, 98 patients (90%)
ad good outcomes (BNI scores I–IIIb). Of

hese patients, 88 (81%) had excellent out-
omes (BNI score I–II), 1 (1%) had no pain
ut continued use of medications (BNI
core IIIa), and 9 patients (8%) had pain
hat was adequately controlled with medi-
ations (BNI score IIIb). Seven patients
6%) had persistent pain that was not ade-
uately controlled with medications, and 4
4%) experienced no pain relief (BNI score
). All the 10 patients lost to follow-up were
ain free and off medications (BNI score I)

mmediately following surgery.
Figure 2 shows the results of the Kaplan–
eier analysis for both excellent (BNI score

9 patients who underwent microvascular
of 11

ia. BNI, Barrow Neurological Institute.

w.WORLDNEUROSURGERY.org 175
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–II) and good (BNI score I–IIIb) outcomes.
t 10 years following surgery, 83% of pa-

ients maintained good outcomes, and 69%
f patients maintained excellent outcomes.

perative Complications
ostoperative complications are listed in
able 5. In the current series, no major
omplications were observed. No patients
eported functional hearing loss following
he operation. Minor complications were
bserved in 9 patients (7.6%). All resolved
ompletely with appropriate management.
ne patient (0.8%) experienced a transient

rochlear nerve palsy, and 1 patient (0.8%)
xperienced transient postoperative nystag-
us, both of which were self-limited. Addi-

ional complications included a postopera-
ive CSF leak requiring surgical revision in 1
atient (0.8%), wound infections requiring
urgical debridement in 3 patients (2.5%),
nd wound infections requiring antibiotics
lone in 3 patients (2.5%). All wound infec-
ions were isolated to the skin layers and no
nvolvement of the CSF or dural closure was
ound.

ISCUSSION

e report a series of 119 cases of MVD
erformed for TGN, in which 91% had
xcellent outcomes (BNI Grade I–II) fol-
owing surgery, and 81% retained excel-
ent outcomes at most recent follow-up.
n addition, good postoperative and fol-
ow-up outcomes (BNI score of I–IIIb)

ere achieved in 96% and 90% of pa-
ients, respectively. These results com-

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 2.5

Requiring antibiotics alone 3 2.5

MVD, microvascular decompression; TGN, trigeminal
neuralgia; CN, cranial nerve; CSF, cerebrospinal fluid.
are well with results of previous reports, r

76 www.SCIENCEDIRECT.com
n which initial success rates following
VD for TGN have ranged from 63% to

4% (1, 2, 5-8, 11, 17-19, 21, 25, 27, 29, 30,
2, 35). According to previous series with

ong-term follow-up, recurrence rates for
GN following MVD in recent studies
ave been reported as 6% to 27% (2, 8, 19,
8). Independent risk factors for recur-
ence include female sex, symptoms last-
ng more than 8 years, venous compres-
ion, and lack of immediate postoperative
ain relief (5, 28).

In the current series, the rate of postop-
rative hearing deficits and other major
omplications was 0%. The incidence of
inor complications was 7.6%. As dis-

ussed previously, one of the most fre-
uently occurring major complications fol-

owing MVD is ipsilateral hearing loss from
amage to CN VIII incurred during cerebel-

ar retraction or direct injury to the nerve
omplex. According to previous series, the
ntroduction of BAEP monitoring has
elped reduce the incidence of hearing loss

rom nearly 20% in some earlier reports to
ess than 2% in more recent surgical series
2, 4, 5, 7, 8, 15, 19). A large series from the
ittsburgh group of more than 4400 MVD
rocedures performed for numerous indi-
ations reported a substantial decline in the
ncidence of hearing loss reported before
nd after 1990, from 1.98% to 0.8% (20). A
ew recent series have also reported a 0%
ncidence of postoperative hearing loss fol-
owing MVD for refractory TGN (2, 21, 22,
7).

We attribute the relatively low hearing
oss and major morbidity rate in the current
eries to several key operative techniques.
lthough some of these operative strategies
ave been reported elsewhere (4, 5, 7, 8, 10,
3, 14, 17), we believe that the disciplined
mplementation of the following tech-
iques collectively contribute to lower ob-
erved rates of major complications. An op-
imized petrotentorial corridor is critical in
rder to minimize the amount of cerebellar
etraction required to expose the trigeminal
erve. The ideal placement of the burr hole
nd subsequent craniectomy are of utmost
mportance in order to achieve a supracer-
bellar approach rather than achieving ex-
osure at the expense of lateral retraction of

he cerebellum. Furthermore, retraction of
he cerebellum in a direction that is infero-
ateral (tangential to the course of CN VIII)

ather than directly lateral (parallel to CN o

WORLD NEUROSURGE
III) is a key maneuver that has been de-
cribed before, and it is emphasized in our
pproach in order to avoid significant lat-
ral traction of the CN VIII complex (8, 19,
0). Gradual retraction of the cerebellum as
SF is allowed to drain is always performed,
bviating the need for a lumbar drain. Fi-
ally, the arachnoid sheath over the CN VIII
nd CN VII complex is preserved through-
ut the duration of the procedure in order to
urther protect the nerve from excessive re-
raction or direct trauma.

Our experience in this series, along with
thers, suggests that nuanced modifica-

ions in surgical technique may aid in min-
mizing major neurologic complications
ssociated with MVD procedures. Although
AEP monitoring was routinely used in

hese patients, if the incidence of cranial
erve injury could be reliably minimized,

his may leave the surgeon free to eliminate
he use of electrophysiologic monitoring in
elected cases. Our series demonstrated
wo patients with BAEP wave V latency
hanges exceeding 1.0 ms without reported
vidence of functional postoperative hear-
ng loss, indicating that more studies may
e required to delineate the optimal guide-

ines for monitoring using BAEP latency
hanges. Very few will dispute the value that
AEP monitoring played in the evolution
nd development of the MVD surgical tech-
ique. As an individual surgeon ascends the

earning curve and gains significant experi-
nce with procedures such as MVD, the
eedback obtained from monitoring BAEPs
nd facial nerve EMG is invaluable in hon-
ng one’s skills. In the future, shifts in the
ost– benefit ratio driven by limited sophis-
icated operating room resources may in-
tead favor evidence-based selected deploy-
ent of such techniques rather than rigidly

esignating them as a surgical “standard
f care.” Case controlled studies would
e valuable to establish evidence about
hether monitoring is useful in particular

urgical procedures.

ONCLUSIONS

icrovascular decompression remains the
riterion standard intervention for refractory
GN. The success rate in this series of 109
atients with available follow-up, as defined
y the BNI pain score, was greater than 90%,
ith 81% of patients remaining completely

ff medications. Furthermore, we report no

RY, DOI:10.1016/j.wneu.2010.05.001
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ases of postoperative hearing deficits or
ther major morbidity associated with sur-
ery. Several key operative features may con-

ribute to minimizing morbidity associated
ith MVD procedures for TGN, including a

mall targeted craniectomy, inferolateral cer-
bellar retraction, and preservation of the CN
III arachnoid.
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