CLINICAL STUDY

The Efficacy and Safety of Microvascular Decompression
for Idiopathic Trigeminal Neuralgia in Patients
Older Than 65 Years

De-bao Yang, MD, Zhi-min Wang, MD, PhD, Dong-yi Jiang, MD, PhD, and Han-chun Chen, MD

Objective: The aim of this study was to review the efficacy and
safety of microvascular decompression (MVD) for idiopathic trigem-
inal neuralgia (ITN) in elderly patients older than 65 years.
Methods: From June 2006 to June 2011, a total of 59 elderly patients
with ITN underwent MVD. We performed a retrospective study of
the medical records and compared the outcome data with those from
164 patients younger than 64 years during the same period.

Results: The mean age of the elderly and younger patient groups
was 72 and 55 years. The pain was completely relieved in 93.2% and
partially relieved in another 5.1% of the elderly patient group after sur-
gery. The mean follow-up period was 42 months (range, 16-75 mo). A
total of 8.9% of the patients in the elderly patient group experienced
recurrence. Headaches, nausea, and vomiting were more frequent com-
plications. There were no mortalities and severe morbidities after sur-
gery. Between the elderly and younger patient groups, no statistically
significant differences existed in the outcomes.

Conclusions: Microvascular decompression is a safe and effective
procedure for elderly patients with ITN. It is recommended that any
patients with ITN should have the opportunity to choose MVD, unless
their condition cannot tolerate general anesthesia.
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diopathic trigeminal neuralgia (ITN) is a disorder characterized by
recurrent, lancinating, paroxysmal, or electric shock—like pain
within the trigeminal nerve distribution. With the intensified aging
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population, the proportion of elderly patients with ITN is gradually in-
creased. It makes us pay more attention to the elderly patients. Micro-
vascular decompression (MVD) has become the first choice for
medically refractory ITN due to vascular compression. Owing to the
risks of posterior fossa surgery, some percutaneous procedures and
radiosurgery have been proposed for a majority of elderly patients ."

The purpose of this study was to confirm the efficacy and
safety of MVD for ITN in elderly patients (>65 y) and to compare
the outcome with a control group (<64 y).

METHODS

Patients with ITN operated on consecutively between June
2006 and June 2011 at the Department of Neurosurgery at Kowloon
Hospital, Shanghai Jiaotong University School of Medicine, Suzhou,
China, were studied. A total of 223 patients with ITN were divided
into 2 groups: 59 patients older than 65 years and 164 patients youn-
ger than 64 years. The diagnosis for ITN was based on several criteria
(Table 1).>* Magnetic resonance imaging was performed for all the
patients to exclude patients with secondary TN and multiple sclerosis.
Patients who had undergone previous MVD or who were in American
Society of Anesthesiologists (ASA) grade I1I or higher were excluded
at the same time.

The medical records and operation videos of all patients were
reviewed, and the important data were gained as follows: age, sex,
preoperative general status, pain distribution and duration, compres-
sion vessel, and outcome of surgery. Follow-up was performed by
outpatient clinic visits or telephone communication. The data of
the elderly group were compared with those of the younger group.
The project received full ethical approval from Kowloon Hospital,
Shanghai Jiaotong University School of Medicine, Suzhou, China.

Operative Technique

Under general anesthesia, the patients were operated on in
a lateral position. The retromastoid craniectomy was approximately
2 x 2 cm, exposing the edges of the sigmoid sinus, the transverse
sinus, and their knee. The dura was opened, and cerebrospinal fluid
(CSF) was slowly released to empty. The microscopic view was trans-
ferred to visualize the trigeminal nerve. The arachnoids surrounding
the fifth nerve were opened sharply. With the microscopic view being
transferred, the whole length of the fifth nerve from the root entry
zone to the Meckel cavity was carefully explored. Conflicting vessels
were dissected and moved away from the nerve, and pieces of Teflon
were inserted to prevent compression again. The superior petrosal
vein and its main branches were protected. If a small vein was found
as the conflicting vessel, it would be coagulated and dissected. The
dura was closed accurately, and the occipital bone was reconstructed.

Statistical Analysis

Statistical analysis was performed using the Statistical Pack-
age for the Social Sciences 15.0 software (Statistical Package for the
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Social Sciences, Chicago, IL). Fisher exact test for statistical signifi-
cance was used to analyze the outcomes including complications
and pain control in the 2 groups of patients. P < 0.05 was considered
statistically significant.

RESULTS

In the elderly patient group, the mean age was 72 years (range,
65-89 y). There were 31 men and 28 women. In the control group, the
mean age was 55 years (36—64 y), with 75 men and 89 women. The
second and third branches of the trigeminal nerve were affected most
frequently in both groups. All patients were in ASA grade [ or II. The
superior cerebellar artery (alone or in association with other vessels)
was the dominant conflicting vessel (Table 2).

Outcome: Complications

Headaches, nausea, and vomiting were more frequent compli-
cations after surgery in the 2 groups. The postoperative complications
in the older group included severe vomiting in 4 patients; facial dys-
esthesia in 2 patients; ataxia in 2 patients; and hearing loss, deep ve-
nous thrombosis, severe headache, and pneumonia in 1 patient each.

In the younger group, the complications included severe
headache in 7 patients, severe vomiting in 5 patients, facial dysesthesia
in 4 patients, meningitis and CSF leak in 2 patients each, and hearing
loss and partial facial nerve palsy in 1 patient each. There were no
mortalities in either group.

The statistical analysis showed that no significant differences
existed between the younger and older groups regarding the rate of
complications (Table 3).

Outcome: Pain Control

The operative outcomes are considered to be excellent (com-
plete relief) for ITN if the neuralgia became pain-free. The operative
outcomes are considered to be good (partial relief) if the patients
tolerated the pain well with medications or if mild pain not requiring
medications still exists. The outcomes are poor in case of minimal
or no relief from ITN.

In the elderly patient group, the pain was completely relieved
in 93.2% and partially relieved in another 5.1% after surgery. Two
patients were lost to follow-up: 1 died of cardiomyopathy and the
other changed address and telephone number. A total of 8.9% of
the patients experienced recurrence during a mean follow-up period
of 42 months (range, 1675 mo). The proportions of completely
and partially relieved in the younger group were 92.1% and 5.5%.
Three patients were lost to follow-up because of change of address
and telephone number. A total of 9.5% experienced recurrence in
a mean follow-up period of 45 months (range, 17-76 mo). The

TABLE 1. Diagnostic Criteria for ITN

. Paroxysmal attacks lasting a few seconds to less than 2 minutes

[S5]

. Pain characteristics (at least 4)
a. Distribution along 1 or more divisions of the trigeminal nerve
b. Sudden, intense, sharp, superficial, stabbing, or burning quality
c. Severe intensity
d. Precipitation from trigger areas or by certain daily activities
e. Entirely asymptomatic between attacks

w

. No neurologic deficit

EN

. Attacks are stereotyped in the individual patient

w

. Exclusion of other causes of facial pain by history, physical examination,
and other evaluation

TABLE 2. Distribution of Neurovascular Compression

No. Cases %
Total 59 100
SCA 34 57.6
AICA 5 8.5
PICA 2 3.4
Vertebral artery 2 34
SCA and AICA 1 1.7
Unnamed artery compression 6 10.2
Petrosal vein 5 8.5
SCA and petrosal vein 2 3.4
AICA and petrosal vein 1 1.7
Arachnoidal thickening 1 1.7

AICA, anterior cerebellar artery; PICA, posterior cerebellar artery; SCA, superior
cerebellar artery.

operative outcomes did not display any significant difference be-
tween the 2 groups (Table 4).

DISCUSSION

Idiopathic trigeminal neuralgia is one of the most unbear-
able pain disturbances. Currently, many kinds of percutaneous sur-
gical modalities, such as thermocoagulation, balloon compression, and
glycerol gangliolysis, as well as radiosurgical techniques are recom-
mended to patients with ITN resistant to anticonvulsant medications.
These treatments are performed widely, being more noninvasive and
safer than posterior fossa exploration. However, there is considerable
evidence to prove that neurovascular conflict plays a significant role
in the pathogenesis of ITN and to recognize MVD as the sole medi-
cal and surgical management technique that directly addresses the pre-
sumed etiology of ITN. Microvascular decompression was first
performed by Gardner.* Then, Jannetta,’ using microsurgical tech-
niques, popularized the procedure and named it. It can provide the
longest-lasting pain relief and the lowest rates of facial dysesthesia
and corneal reflex dysfunction. The patients always acquire immedi-
ate improvement or relief after the procedure of MVD, an occurrence
as high as 95% to 97%.%” Meanwhile, it confers the best long-term
outcome. In the largest outcome study to date, a series of 1204 pa-
tients by Barker et al® with a mean follow-up period of 6.2 years,
70% were reported as an excellent, final result, requiring no medica-
tion to remain pain-free. The percentage of patients lost to follow-up

TABLE 3. Complication of MVD in the 2 Patient Groups

Patients >65 y Patients <64 y Fisher Exact

(n=59) (n=164) Test (P)
Severe vomiting 6.8% (n =4) 3.0% (n = 5) NS (>0.05)
Severe headache 1.7% (n=1) 43% (n=17) NS (>0.05)
Facial dysesthesia 34% (n=2) 24% (n=4) NS (>0.05)
Ataxia 3.4% (n=2) 0 NS (>0.05)
Hearing loss 1.7% (n=1) 0.6% (n=1) NS (>0.05)
Deep venous thrombosis 1.7% (n=1) 0 NS (>0.05)
Pneumonia 1.7% (n=1) 0 NS (>0.05)
Meningitis 0 1.2% (n=2) NS (>0.05)
CSF leak 0 1.2% (n=2) NS (>0.05)
Partial facial nerve palsy 0 0.6% (n=1) NS (>0.05)

NS, not significant.
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MVD for Elderly Patients With ITN

TABLE 4. Pain Control in the 2 Groups

Outcome Patients >65 y (n =59) Patients <64 y (n = 164) Fisher Exact Test (P)
Excellent 93.20% (n = 55) 92.10% (n = 151) NS (>0.05)
Good 5.10% (n = 3) 5.50% (n =9) NS (>0.05)
Recurrence 8.90% (n=15) 9.50% (n = 15) NS (>0.05)

NS, not significant; P > 0.05.

was 13%. After the follow-up for a mean of 8.2 years, Sindou et al’
reported that the percentage to remain pain-free was 80% in a series
of 330 patients.

The excellent result of MVD for ITN has been proven in
large studies in the literature; however, a majority of neurosurgeons
provided percutaneous or radiosurgical procedures for elderly patients
on account of the risks of craniotomy. Literature®'® evaluation of the
alternative percutaneous procedures, including percutaneous radio-
frequency thermocoagulation (PRT), percutaneous balloon compres-
sion, and percutaneous glycerol gangliolysis, revealed that PRT,
related to the best short- and long-term outcome, was the more favor-
able choice than percutaneous balloon compression and percutane-
ous glycerol gangliolysis. However, studies comparing the efficacy
of MVD with PRT showed that MVD is superior to PRT. In a compar-
ison between MVD and PRT, Burchiel et al'' reported that 1-year
pain-free rate was 90% and 65%, respectively. Tronnier et al'? com-
pared the long-term outcome of MVD in 225 patients with that of
PRT in 206 patients. The 2-year pain-free rate with MVD was 76.4%,
compared with 50% with PRT. Although only 25% of patients under-
going PRT were pain-free at 4.5 years, the pain was still relieved in
63% of patients treated with MVD at 20 years. Compared with MVD
and percutaneous technique, radiosurgery has become a noninvasive
procedure for patients. However, it achieves the poorest immediate
and long-term pain relief. After a median follow-up period of less than
18 months, Jawahar et al'® noted that only 42.3% of the patients treated
with radiosurgery were pain-free.

Javadpour et al,'* in a series of 44 patients older than 70 years,
demonstrated that MVD can be performed in elderly patients with-
out causing higher morbidity and mortality when compared with
younger patients. A number of studies'>™'® proved that there was no
significant difference between the elderly and younger patients in
terms of short- and long-term pain relief. Meanwhile, the finding of
posterior fossa exploration in the elderly does not differ from that
in younger patients with ITN. The superior cerebellar artery alone,
or in combination with a vein, was the most frequent operative find-
ing. In our study, 98.3% and 97.6% of the patients in the elderly and
younger groups, respectively, who underwent MVD acquired immedi-
ate pain relief. After a mean follow-up period of 42 months, the per-
centage of pain relief was 89.5% in the elderly group. A total of
88.2% of the younger patients achieved pain relief during the
follow-up for a mean of 45 months. So far, no evidence demonstrates
chronologic age as a predictor of adverse outcome and severe
complications. There were no deaths or life-threatening morbidities
in our series. Headaches, nausea, and vomiting were the most frequent
complications. Other complications included hearing loss, trigeminal
hyperesthesia, wound infection, cerebellar infarct/hematoma, CSF leak,
and deep venous thrombosis. To decrease the occurrence of deep ve-
nous thrombosis and pneumonia, elderly patients should be encour-
aged to get out of bed early after operation.

Patients with ITN will experience a severe neuropathic pain
condition affecting the facial area. Pain resulting from ITN is asso-
ciated with a substantial patient burden, which would interfere with
general activity, mood, work, and social relationships and reduce qual-
ity of life. During prolonged attacks, pain can be severe enough to in-
duce inadequate nutrition and hydration or hypertension. More than
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one third of employed patients stated that ITN adversely affected their
working status in terms of reduced hours, disability, or early retire-
ment. Comorbid diseases including hypertension, diabetes, and car-
diovascular disease were found in a considerable number of patients.
Comorbid diseases must be paid careful attention to and treated appro-
priately. The general condition and risk of general anesthesia should
be precisely evaluated before the operation. Anesthetist visits were
very necessary to give some guidance to patients to promote anesthe-
sia cooperation. Patients often worry about the efficacy and safety of
MVD because of not being familiar with posterior fossa exploration.
Sufficient and objective introduction of risks of MVD to patients is
extremely necessary.

Physicians must focus on the anatomic features of elderly
patients. Because of the atrophy of the cerebellum and broadening
of cisterns, which give more space, exposure and exploration may be
easier in elderly patients. The traction injury of cerebellar hemisphere
and cranial nerves should be decreased. Incorrect and excessive retrac-
tion would damage the cerebellum and nerves, causing edema, contu-
sion, or hematomas. These typically lead to cerebellar and nerve
deficits but could have fatal results. In elderly patients, the arterial
vessels are more fragile. The procedure should be particularly gentle
to avoid any damage to the small perforators that supply the brain
stem. Operators should suck out CSF slowly and disconnect the
membrane perfectly so as to avoid the rupture of the superior petrosal
veins and bridging veins even away from the surgical field. The im-
portance of preserving the venous system has been underlined. Many
of the severe morbidities and deaths in the procedure of MVD are
caused by injury to the main branches of the superior petrosal
veins.!%2% The whole length of the trigeminal nerve from the root
entry zone to the Meckel cavity must be carefully, completely, and
circumferentially inspected. The operator should take care not to over-
look small vessels, whereas an unremarkable second compressive
vessel may be ignored if special attention is paid to an obvious
neurovascular conflict.

It is necessary to balance the efficacy and side effects of MVD in
elderly patients. There were no mortalities and life-threatening cases
in our series. In a series of 1590 patients treated with MVD, Kalkanis
et al*! reports a mortality rate of 0.3%. It is more comparable with the
0.2% rate summarized by Sweet* in a series of 8000 patients who un-
derwent PRT. Meanwhile, the mortality and morbidity rates are lower
after procedures performed at high-volume centers or by high-volume
surgeons. With the development of anesthetic and microsurgical tech-
nique, neurosurgeons build up the confidence in MVD for patients
with ITN. Meanwhile, high-resolution magnetic resonance imaging
will precisely delineate the nature and location of neurovascular re-
lationships so that neurosurgeons can prepare the procedure and eval-
uate patients thoroughly. Microvascular decompression is not an easy
operation and requires sufficient experience and preparation. It is most
important to pay attention to select candidates who are fit for general
anesthesia. In our series, all patients who underwent MVD were in
the ASA grade I or Il. Patients with an ASA grade III or higher or
not willing to take the risk of MVD were recommended to select per-
cutaneous techniques or radiosurgery.

CONCLUSIONS

Microvascular decompression is an effective surgical option
for elderly patients with ITN refractory to medication treatment and
can be performed with low rate of complications. Microvascular de-
compression directly treats the presumed etiology and can achieve
the best immediate and long-term pain relief. All elderly patients with
ITN should be given the chance to select the procedure of MVD as
long as they are fit for general anesthesia. The major criterion in-
fluencing the selection of treatment must be fitness and not age.
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