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The Treatment Outcome of Elderly Patients with

Idiopathic Trigeminal Neuralgia : Micro-Vascular
Decompression versus Gamma Knife Radiosurgery

In Ho Oh, M.D., Seok Keun Choi, M.D., Bong Jin Park, M.D., Tae Sung Kim, M.D., Bong Arm Rhee, M.D., Young Jin Lim, M.D.
Department of Neurosurgery, Kyung Hee University Hospital, Seoul, Korea

Objective : This study was designed to compare the efficacy of micro-vascular decompression (MVD) and Gamma knife radiosurgery (GKRS) for
elderly idiopathic trigeminal neuralgia patients by analyzing the clinical cutcome.

Methods : In the past 10 years, 27 elderly patients were treated with MVD while 18 patients were treated with GKRS (>65-years-old). We
reviewed their clinical characteristics and clinical courses after treatment as well as the treatment cutcomes. For patients who were treated with
MVD, additional treatment methods such as rhizotomy were combined in some areas. In GKRS, we radiated the root entry zone (REZ) with the
mean maximum dose of 77.8 {70-84.3) Gy and one 4 mm collimator.

Results : The mean age was 68.1 years for MVD, and 71.1 years for GKS group. The average time interval between first presenting symptom and
surgery was 84.1{1-361) months, and 51.4 {1-120) months, respectively. The mean follow-up period after the surgery was 35.9 months for MVD,
and 33.1 months for GKRS. According to Pain Intensity Scale, MVD group showed better prognosis with 17 {63%) cases in grade Il versus 10
(55.6%) cases in GKRS group after the treatment. The pain recurrence rate during follow up did not show much difference with 3 {11.1%} in
MVD, and 2 (11.1%) in GKRS. After the treatment, 2 cases of facial numbness, and 1 case each of herpes zoster, cerebrospinal fluid (CSF)
leakage, hearing disturbance, and subdural hematoma occurred in MVD Group. In GKRS, there was 1 (5.6%) case of dysesthesia but was not
permanent. Three cases were retreated by GKRS but the prognosis was not as good as when the surgery was used as primary treatment, with 1
case of grade |-, and 1 case of recurrence. The maximal relieve of pain was seen just after surgery in MVD group, and 1 year after treatment in
GKRS group.

Conclusion : For trigeminal neuralgia patients with advanced age, MVD showed advantages in immediately refieving the pain. However, in
overall, GKRS was preferable, despite the delayed pain relief, due ta the lower rate of surgical complications that arise owing to the old age.

KEY WORDS : Elderly patient - Idiopathic trigeminal neuralgia - Micro-vascular decompression - Gamma knife radiosurgery.

INTRODUCTION

and adverse side effects and moreover, many cases of drug
intolerance can be seen in patients with advanced age.

Idiopathic trigeminal neuralgia (TN) is a cranial nerve
dysfunction where pain is induced by increased excitability
of the nerve fiber affecting adjoining fibers to overreact to
usual sensory signals. It is known that TN occurs due to focal
demyelination of trigeminal nerve root caused by vascular
compression and nerve degeneration due to increase in
age'”"*?), Current treatments are mainly divided into two
different methods involving medical treatments and surgery:
But, the medical treatments have higher recurrence rates
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Therefore, surgical treatments such as percutaneous admini-
stration of medicine, percutaneuous ablative procedure,
micro-vascular decompression (MVD), and gamma knife
radiosurgery (GKRS) are routinely being applied* %2,

In our department, MVD and GKRS are mainly used for
idiopathic TN. This study was designed to see which
method is better for elderly patients. On the basis of the
retrospective clinical analysis, the authors compared two
groups for the efficacy and the characteristics of clinical
course after the treatment,

MATERIALS AND METHODS

A total of 104 patients diagnosed with TN from March,
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1995 to December, 2005, and 79 MVDs and 25 GKRSs
underwent for the idiopathic TN in our institute. Seventy-
nine out of 104 were treated with MVD and among the
79, 27 (34.2%) were elderly patients with the age above 65.
For the 25 patients who underwent GKRS, 18 (72%) were
above the age 65. A comparative analysis of these two groups
was done using parameters such as age, duration of symp-
toms before surgery, range of presenting symptoms and
treatment outcome.

Radiographical and Clinical Studies

Brain magnetic resonance image (MRI) was taken for all
patients. Short-range three dimensional MRI technique
(Fig. 1) was used to define the vessels around the brain stem
and nerve structu-
res. After MVD, in
order to make sure
there is no hemor-
thagic complications
developing, brain
computed tomo-
graphy (CT) was
taken within 2 to 3
days after the sur-
gery in all cases. For
all cases, neurolo-
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Fig. 1. Short-range three dimensional
magnetic resonance image technique
demonstrates that left superior cerebellar
artery is compressing trigeminal nerve root
(arrow).

gical examinations
were given before

Fig. 2. The operative findings of micro-vascular decompression for the
trigeminal neuralgia at V2 and V3 area via left suboccipital retromastoid
approach. A : Left superior cerebellar artery compressing REZ. B :
Offending vessel is decompressed with Teflon pledget.

Fig. 3. Targeting root entry zone of trigeminal nerve using Gamma plan.

treatment to check clinical symptoms. To estimate the
change of symptoms, the degree of immediate pain relief
was recorded during hospital stay and the intensity of pain
were checked carefully by outpatient follow up. The degree
of pain was checked using Barrow Neurological Institute
(BNI) Pain Intensity Scale, and Gr I+II was considered as
a favorable outcome® (Table 1).

Surgical Procedure

Microvascular decompression

After general anesthesia, conventional suboccipital crani-
ectomy was done. To preserve the venous return from the
brain, we made sure that jugular vein was not compressed.
And then, 2 X 3 cm sized craniotomy was performed and the
dura was incised in Y-shape. With the cerebellum retracted
caudal and backward, we could find the sensory and motor
branch of trigeminal nerve after sharply dissecting arach-
noid membrane. When offending vessel was present,
MVD was performed using Teflon (Fig. 2). During this
process, patient was monitored carefully in order to avoid
hypotension and bradycardia that might occur by excitem-
ent of parasympathetic nerve due to compressed trigeminal
nerve ganglion. For all patients, cranioplasty was done with
hydroxyl-apatite bone cement™.

Gamma knife radiosurgery

Under local anesthesia, brain MRI was checked in all cases
after setting stereotactic frame (Leksell Gamma Knife frame,
Elekta, Sweden). In order to observe the trigeminal nerve
root entry zone (REZ) more thoroughly, CISS (constructive
interference in steady state) image technique and FIESTA

Table 1. Barrow neurological institute pain intensity scale®

Grade Description Qulcome
| No pain, no medication Excellent
I No pain with medication Good
Il >50% improved pain with medication  Fair
v <50% improved pain with medication  Poor
v No pain relief

Table 2. Distribution of the affected branches of trigeminal nerve

Number of patients
Affected area WD kRS
Vi 2 1
V2 2 1
V3 6 3
V1+V2 4 4
V2+V3 1 8
V1+V2+V3 2 1

MVD : micro—vascular decompression, GKRS : Gamma knife radio surgery
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(fast imaging employing steady-state

Table 3. Clinical characteristics of two groups

acquisition) image technique were Characteristics MVD (n=27) GKRS (n=18) p-=value
used”?. For all cases, REZ of the trig- Mean age (yrs) 68.1 {65-73) 71.1 (65-85)
eminal nerve was decided as the arget, >65 years old pafient (%) 34.2 72
4 mm-collimator was used for isocenter Male/Female A 7120 6n2 059
(Fig. 3) and mean maximal dose was Symptom Duration (mc?nths) 84.1 514
Mean follow—up duration (months) 359 331
77.8 Gy (range :70.0-84.3). Medical problem (%) 10 (37%) 11 (61.1%) o
Hypertension 6 4
RESULTS Diobetes 2 2
Cardiac disease 1 1
Clinical Characteristics PUmonary disease 0 1
Of the 27 patients treated with Others 1 3
MVD, 7 were male and 20 were fem- Previous percutaneous TYOp 3 2
ale. The mean duration of symptom Definite offending vessel (+) 88.9%* 38.9%** <0.001
was 84.1 months, the mean follow-up Pain location (V2+V3) 11 {39.3%) 8 (44.5%) 0.81

period was 35.9 months, and the mean
age was 68.1 (65-74) years old. Of the
18 patients treated with GKRS, 6 were male and 12 were
female. The mean duration of symptom was 51.4 months,
the mean follow-up period was 33.1 months, with mean
age being 71.1 (61-85) years.

In both groups, V2 +V3 were found to be the most com-
mon area of pain based on trigeminal nerve distribution
(Table 2). On the first visit to the hospital for treatment, 3
patients presented light degree of facial nerve paralysis and
1 patient presented facial paralysis with hearing loss on the
same side. In both groups, all had history of receiving med-
ical treatments, but symptom improvement to Grade I +1I
based on Pain Intensity Scale, a favorable outcome regard-
ing the relief of pain was not observed. Re-treatment cases
after receiving previous percutaneous method and surgical
treatment were 3 in MVD group, and 2 in GKRS group.

For 24 (88.9%) of the 27 patients treated with MVD,
definite offending vessels were confirmed in surgical field,
but for 18 patients treated with GKRS, offending vessels
were identified on MRI only in 7 (38.9%) cases.

In MVD group, 10 (37%) patients had underlying medi-
cal problems including 6 cases of hypertension, 2 cases of
diabetes, 1 heart disease and 1 hepatitis. For GKRS group,
12 (55.6%) patients had combined medical problems
including 4 cases of hypertension, 2 cases of diabetes, 1
heart disease and 1 pulmonary disease, and 3 cases of other
medical problems. When these two groups were compared,
GKRS was more frequently applied to patients with unde-
tlying medical problems (Table 3).

Treatment results

In all patients, pain intensity was measured immediately
after MVD or GKRS, during the 2 weeks of hospital stay,
and at the last follow up visit at out-patient clinic. When
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*operative finding, **imaging study. MVD : micro—vascular decompression, GKRS : Gamma knife radio
surgery. Tx : treatment, OP : operation
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Fig. 4. Favorable outcomes of trigeminal neuralgia in micro-vascular
decompression and Gamma knife radiosurgery. MVD : micro-vascular
decompression, GKRS : Gamma knife rediosurgery, Gr : grade.

comparing the rate of favorable outcome (Grade I+II
based on pain intensity scale), regardless of the duration of
prior medical treatment, 70.3% of patients showed favorable
outcome just after the treatment in MVD group. But, the
rate decreased to 63.0% at the last follow-up. On the other
hand, 40.9% of patients in GKRS group showed favorable
outcome at first follow up of 2 weeks, but increased to
55.6% during the 2 years of follow-up period. Finally,
among the 27 cases treated with MVD, 17 (63.0%) showed
favorable outcome regardless of drug treatment, presenting
better outcome compared to GKRS group’s 10 (55.6%) out
of 18 patients (Fig. 4).

Recurrence of pain occurred in 3 (11.1%) cases of MVD
group and 2 (11.1%) cases of GKRS group, respectively.
The mean duration between the treatments and recurrence
was 17.7 months in MVD group and 6 months in GKRS
group, showing comparatively longer duration in MVD
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Table 4. Recurrence for trigeminal neuralgia according to treatment
modality

Parameter MVD (n=27)  GKRS (n=18)
Recurrence (%) 301 2(11.1)
Time interval (months) 17.7 6
Management for recurrence
MVD 0 0
GKRS 1 0
Radiofrequency 0 0
Medication 2 2

MVD : micro—vascular decompression, GKRS : Gamma knife radio surgery

group. Regarding patients whose symptoms recurred, in 2
of the 3 cases treated with MVD, conservative medication
was given and in 1 case, patient was treated by GKRS. On
the other hand, medical treatment was given for the 2 cases

with recurrent pain after GKRS (Table 4).

Complications

Complications after MVD include constant headache in
11 patients, and facial paresthesia in 5 patients but during
follow-up visits, all patients except one showed impro-
vement. Two patients complained of paresthesia of the
tongue and one had infection at the incision site. A scanty
amount of acute subdural hemorrhage at supratentorial
area occurred in 1 case, but disappeared with conservative
management. Furthermore, there was one case each of tem-
porary hearing disturbance, and otitis media with cerebros-
pinal fluid leakage, but except for the 4 cases of paresthesia
of face and tongue, all other symptoms improved.

For complications of GKRS, there were 2 case of paresth-
esia, but adverse radiation effect was not seen on follow up,
and there were no other specific complications observed
except for the transient pin site infection.

DISCUSSION

In idiopathic TN, excitability of nerve fiber is increased,
and adjoining fibers overreact to a normal sensory signal,
leading to sporadic and electrical facial pain. It is known to
occur due to focal demyelination caused by vascular com-
pression of trigeminal nerve root””*). TN can be induced
by many other causative factors classified as secondary
causes including tumor, multiple sclerosis, herpes virus,
Lyme disease, and Wallenberg syndrome®.

The fact that MVD is very effective at reducing early
symptoms of TN suggests that vascular compression is an
important causative factor in TN. Dissimilar from the
cause of hemifacial spasm which is almost always induced
by vascular compression, TN can occur without compres-
sion of a definite offending vessel or other causative factors

aforementioned in some cases. Therefore, as for the treat-
ment of TN, other treatment methods besides MVD are
more commonly being applied. Treatment of TN is largely
divided into two categories, medical treacment and surgical
treatment. Because medical treatment has high rate of
recurrence and complication and drug intolerance in
elderly patients, surgical treatments such as MVD, GKRS,
thizotomy, and percutaneous ablative surgery should be
considered in majority of advanced aged patients™.

TN is reported to be more common in elderly. The pro-
portion of older age (>65 years) in each group is that 34.2%
(27179) in MVD group and 72% (18/25) in GKRS group.
Due to the high proportion of the eldetly patients, having
one or more medical problems, GKRS was preferred in our
study in spite of their success rate. In the selection of treat-
ment methods, it is believed to be of some significance'*'6%?.

Due to the pre-existing age related medical conditions,
for older patients surgical treatment performed under
general anesthesia was often not affordable and thus, radio-
surgery was applied primarily as an alternative treatment
method. Since 1951, when radiosurgery was first employed
on TN patient, the number of patients having radiosurgery
has been greatly increasing due to its use as a primary treat-
ment method for those patients who are not responsive to
drug treatments. The exact mechanism of how radiosur-
gery alleviates pain is not clearly known, but it is thought
that decreased pain at the beginning of radiation treatment
is due to blockage of neuron’s ephaptic transmission, while
continued pain reduction is thought to be due to the radia-
tion blocking the neuron’s microvasculature, leading to
nerve degeneration, in turn blocking neurotransmission?,

Surgical treatment of TN includes MVD based on
vascular compression theory. And, when there is no evidence
of vascular compression, or when compression is undeter-
mined despite the presence of a probable offending vessel,
as well as in order to give a better outcome, rhizotomy is
used concurrently.

Based on many studies, the pain loss rate of MVD for
TN widely ranges between 53 to 95%, and the pain
recurrence rate during follow up is reported to be 3-
32.3%"1>*, Barker et al.” in a research which analyzed
1,204 patients over relatively long term average follow up
of 6.2 years, reported that pain loss rate was 70%. But,
other research done by Elias et al.'” where 8.5 years of
follow up results on 40 older patient were reported, the
outcome was not as favorable with 47% of the patients
continuously compla-ined of pain, and the disease
recurring in 31% of the patients. The fact that the
recurrence rate varies between 6-23%, and that the
treatment results varies widely between each report is due
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to different surgical methods used as well as the difference
between the length of follow up period™®. In this research,
analysis was based on 2-years follow up for each patient and
the results were similar to other studies with 70.3% sho-
wing initial favorable outcome regarding the pain intensity
(I+II on Pain Intensity Scale), and 63.8% showing
complete resolution (Fig. 4).

Methods such as compressing Meckel’s cave are diversely
implemented in surgery. Researches on this method are
based on Corred’s” balloon compression, and although
there is no established theory, the purpose of the process is
to preserve the nerve fibers that were myelinated.

GKRS is reported by many authors to have 41-76.4%
success rate' 1519272353 and is being more frequently used
despite its lower success rate compared to MVD, because
GKRS is relatively simple to perform, safe, and surgical
complications are rare owing to its noninvasiveness.

Regarding radiation dosage, the maximal dose is thought
to be between 70 to 90 Gy based on many reports and
treatment experiences'®'®'*?>?® When lower dose (60-65
Gy) is used, injury to the brain stem can be minimized, but
itis not enough to control the pain. On the other hand, when
high dose (80-90 Gy) is used, although it is enough to control
the pain, more adverse side effects than benefits are seen.

During the carly years, 8 mm collimator was used for tar-
geting the Gasserian ganglion, but with the development of
CT and MRI methods, visualization of proximal trigeminal
nerve in detail became possible. As root entry zone (REZ)
near by the pons was seen clearly, precise targeting became
possible, enabling GKS with 4-mm collimator (Fig. 3).

Based on experimental results to date, the most impor-
tant fact in targeting is that pain control is more effective as it
gets closer to the brain stem, but that the risk of development
of side effects is much greater if radiation dosage is exces-
sive. Pollock et al.”” in a report suggesting the correlation
between radiation dosage and trigeminal nerve dysfunc-
tion, stated that higher rate of side effects was seen among
the patients who were treated with 90 Gy, compared to 70
Gy. Thus, it can be proposed that with the appropriate
mean maximal radiation dose given, targeting is safer with
longer trigeminal REZ. But, targeting complications are
becoming less problematic as precise targeting is possible
due to superior imaging technology, and proximal portion
of trigeminal nerve is being considered as a good targeting
area without serious side effects. For this study, treatment
using mean maximal radiation dosage of 77.8 Gy (70-84.3
Gy), with the area 2-4 mm from REZ’s brain stem as the
target, using 4 mm diameter helmet, was planned.

In this study where treatment results from 18 patents
were analyzed, the results were not significantly different

from other studies. At the beginning of regular follow-up,
favorable outcome of Grade I+11 based on Pain intensity
scale, was seen in 7 patients (38.9%), and after 2 years, it
was seen in 10 patients (55.6%)".

In many studies, MVD is reported to be better than
radiosurgery regarding initial pain loss. When choosing a
treatment method for patients of advanced age, general
condition of the patient, the cause of pain, and the intensity
of pain should be considered. However, on the basis of
reported results until now, recurrence of pain, and compli-
cations should also be considered™”.

Study results show that surgical treatments such as MVD
have good initial pain loss rate, and relatively low recur-
rence rate which are of advantages, but the fact there are
more complications compared to radiosurgery is a consist-

ently raised problem’***%2630

. During surgery, careful
manipulation is essential because if excessive force is used
during cerebellum retraction, cerebellar edema, contusion,
and hematoma can occur after the surgery. Furthermore,
especially for elderly patients, special caution is needed
because there is high tendency for cerebrospinal fluid
leakage and hematoma to occur. In our cases, relatively
mild complications arising after surgery were headache,
paresthesia of face or tongue and cerebrospinal fluid leakage
and some of the serious ones were inflammation and acute
subdural hemorrhage. In case of the latter complications,
patients were temporarily admitted to Intensive Care Unit
(ICU) with no aftereffects when discharged.

The advantage of using radiosurgery for treating idio-
pathic TN is that it is known to have lesser complication
rate. Many studies report that after radiosurgery, 6-10% of
patients show facial paresthesia or hypoesthesia as the most
common complication, and reports 6-13% occurrence rate
of another trigeminal dysfunction, but overall, it shows low
complication rate compared to other treatment meth-
ods?121>72022 Similar results were seen in this study as
well, with one patient complaining of facial paresthesia
after the radiosurgery.

CONCLUSION

For the treatment of TN, it has been known that MVD,
when compared to GKRS, shows superior early symptom
reduction rate and pain decreasing rate during follow up.
However, in this study, after 2 years of follow up of older
patients of over 65, no significant differences were found
between the two groups. Considering treatment complica-
tions for elerly patients, it is believed that GKRS is a better
treatment method in these patients and that longer follow
up study is warranted.
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