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Case Report

Gasserian ganglion radiofrequency
thermoablation in a patient with aneurysm of the
anterior communicating artery
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Background: Gasserian ganglion radiofrequency thermoablation is a good treatment option
for the management of pain in trigeminal neuralgia. We report a case in which the patient of
trigeminal neuralgia combined with anterior cerebral artery aneurysm was treated success-
fully by gasserian ganglion thermoablation without any complication.

Case: An 85-year-old female presenting with electric shock like sensation in the gum and
molar teeth was diagnosed as trigeminal neuralgia. Carbamazepine medication and trigemi-
nal nerve blockade relieved her pain partially, but severe side effects of carbamazepine oc-
curred. Magnetic resonance angiography of the brain showed saccular aneurysm in inferior
aspect of the anterior communicating artery. Gasserian ganglion thermoablation under se-
dation anesthesia using nicardipine was performed carefully without any rupture of the ce-
rebral aneurysm.

Conclusions: Gasserian ganglion thermoablation could be performed safely in a patient
with cerebral aneurysm without any inadvertent event.

Keywords: Gasserian ganglion thermoablation; Nicardipine; Saccular aneurysm; Trigeminal
neuralgia; Vital sign monitoring.

Patients of trigeminal neuralgia (TN) present a sudden se-
vere, electric shock like, stabbing, and recurrent pain in the
division area of the trigeminal nerve. The facial pain mostly
demonstrates unilateral location with a cutaneous trigger
zone. The peak age of onset is 50 to 60 years old. TN shows
higher prevalence in women, ranging from 0.03-0.3% [1,2].
Although the reported incidence of TN is low, the severe and
disabling pain nature of TN significantly affect the quality of
life with resultant psychologic distress, and may even lead to
suicide [3].

Carbamazepine is known to demonstrate an excellent
pain relief for TN. However, 10% of TN shows minimal re-

sponse to oral medication. In addition, various side effects
of carbamazepine including dizziness, loss of coordination,
vertigo, and liver toxicity limit the popular use of such medi-
cation [4]. Various effective treatments including microvas-
cular decompression (MVD), radiofrequency thermoabla-
tion, glycerol rhizolysis and percutaneous balloon micro-
compression are useful options for such intractable cases.
Among such procedures, radiofrequency thermoablation
demonstrates an excellent treatment outcome with a suc-
cess rate of 80% to 97%, although it shows reoccurrence in
some of TN patients [5,6].

For the diagnosis of TN, characteristic clinical feature is
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most important. With such clinical feature, magnetic reso-
nance imaging (MRI) study of the brain is also recommend-
ed to rule out secondary TN [4,7].

We encountered a patient with severe gum and lower mo-
lar teeth pain of TN who was confirmed with anterior com-
municating artery saccular aneurysm by MRI and MR angi-
ography (MRA). Here, we report this case as gasserian gan-
glion thermoablation was performed safely without any
rupture of the saccular aneurysm. Before the preparation of
this case report, written informed consent for publication

was obtained from the patient.

CASE REPORT

An 85-year-old female with a height of 152 cm and a
weight of 52 kg, who presented severe left-sided lower teeth
and gum pain, visited our pain clinic. Severe pain started 2
years ago. Her pain showed abrupt onset and termination
with an electric shock like sensation. Duration of pain was
within 1-2 min. Pain was usually provoked by washing face,
brushing teeth, eating and mouth opening. Initially, she
was evaluated at a dental clinic because her main symp-
tom was in gum, lower molar teeth and mandibular area.
Since, any problem was not found during dental examina-
tion, she was referred to the neurology department. She
was diagnosed as TN at the neurology department, and
medication was started with gabapentin 900 mg/day, cele-
coxib 200 mg/day and amitriptyline 10 mg/day with mini-
mal responses. Oral intake was very poor due to inade-
quate pain treatment. Her underlying disease was diabetes
mellitus and hypertension.

According to her characteristic pain nature described
above, we assessed her as TN. Carbamazepine 200 mg/day
was prescribed since she was not taking such medication
previously. In addition, ultrasound-guided mental nerve
blockade was performed with 0.2% ropivacaine 0.5 ml using
a hockey stick probe (Logiq S8, GE Healthcare, USA) (Fig. 1).
MRI and MRA were ordered to rule out possible secondary
TN, and to evaluate any vascular anomaly or vascular com-
pression of the trigeminal nerve.

Mental nerve blockade was performed twice with one
week interval and carbamazepine medication was main-
tained for 16 days. She showed mild pain relief in lower teeth
and gum after initiation of medication with mental nerve
blockade. However, she demonstrated severe general weak-
ness, dizziness, vertigo and poor oral intake. We assumed
such symptoms to be side effects of carbamazepine. When
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carbamazepine medication was stopped, various symptoms
observed after medication disappeared. Although partial
pain relief was achieved even after termination of carbamaz-
epine, maintaining normal daily life was impossible due to
the reoccurrence of pain.

Gasserian ganglion thermoablation was planned to relieve
intractable pain. Her MRI demonstrated mild brain atrophy,
but otherwise normal findings. However, MRA showed sac-
cular aneurysm (5.1 mm x 2.4 mm) in the inferior aspect of
the anterior communicating artery (Fig. 2). Due to the risk of
abrupt rupture of the aneurysm during the procedure of
gasserian ganglion thermoablation, we recommended de-
layed thermoablation after performing cerebral angiography
or coiling. However, cerebral angiography or coiling was not
possible until at least 3 weeks later due to overloaded sched-
ules. Patient’s intractable pain and poor general condition
were too severe to wait for 3 weeks.

After explaining of possible rupture of the cerebral aneu-
rysm, gasserian ganglion thermoablation was performed
carefully under intravenous sedation anesthesia.

Before the procedure of thermoablation, light sedation was
maintained with intravenous midazolam at 0.02 mg/kg and
sufentanil 5 pg, so that the patient could respond properly
during electrical stimulation. Patient was monitored with
electrocardiography, blood pressure, and pulse oximetry. Fa-
cial mask was applied to supply oxygen (3 L/min). During
thermoablation, we paid special attention to the changes of
blood pressure, to minimize the risk of rupture of cerebral an-
eurysm. Her initial systolic blood pressure and heart rate was
155 mmHg and 76 beats/min, respectively. Patient lay in the
supine position with neck slightly extended, and chin up. The

Fig. 1. Ultrasound guided mental nerve blockade. Dotted line and
arrow indicate needle trajectory and mental foramen, respectively.
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Fig. 2. Magentic resonance angiography of brain showing saccular
aneurysm (arrow) in inferior aspect of the anterior communicating
artery (5.1 mm x 2.4 mm).

C-arm was tilted caudally 30 to 35 degrees, and rotated to the
left side 20 to 25 degrees obliquely, to visualize the foramen
ovale (FO). Skin entry was done at 2-3 cm lateral to the angle
of the mouth. A radiofrequency cannula of 22-gauge, 10-cm,
and 2 mm active tip was used. After confirming the clear visu-
alization of the FO, the cannula was inserted in a coaxial man-
ner into the fluoroscopic beam towards the FO.

When the cannula reached just in front of the FO in lateral
view, nicardipine 1 mg was injected to prevent abrupt in-
crease of blood pressure. Systolic blood pressure before and
after puncture of FO was 145 mmHg and 135 mmHg, respec-
tively.

After puncturing of the FO, the cannula was advanced 2-3
mm further and the location of cannula tip was confirmed.
Once the cannula position was verified with C-arm, the elec-
trical stimulation of 0.1 V at 50 Hz frequency was in concor-
dance with the location of the pain. The final position of the
cannula tip was modified minutely, according to the effect of
the stimulation (Fig. 3A, B). After successful concordant elec-
trical stimulation in the mandibular area, radiofrequency
was performed at 70°C for 60 seconds for one time. Just after
finishing radiofrequency procedure, vital sign was stable ex-
cept for the sinus tachycardia (112 beats/min). Patient was
observed in the recovery area with vital sign monitoring. Af-
ter taking a rest for an hour, she was in full awake state with

Fig. 3. Oblique (A) and lateral view (B) when the cannula tip reached the final location of mandibular division of the gasserian ganglion after
electrical stimulation.
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stable vital sign.

She visited our pain clinic 2 weeks later, and her pain had
disappeared completely with mild hypoesthesia around the
chin.

DISCUSSION

Gasserian ganglion thermoablation in a patient with cere-
bral artery aneurysm is very challenging, due to the unex-
pected risk of aneurysm rupture. Cerebral aneurysm is
found dominantly at artery bifurcations and hemodynamic
instability or stresses play the most important role in the ini-
tiation, development, and rupture of aneurysm [8]. Hence,
the risk of rupture of cerebral artery aneurysm should be as-
sessed since unwanted hemodynamic responses during
gasserian ganglion thermoablation might be encountered
frequently [9,10]. Among procedure steps of thermoablation,
FO puncture led to significant increase in heart rate (42/48,
88%) and mean arterial pressure (48/48, 100 %). Also, the
heating stimulation of radiofrequency thermocoagulation
obviously increased the mean arterial pressure and heart
rate [9]. According to previous reports [9,10] and our past ex-
periences of thermoablation, we considered the moment of
FO puncture and heating of gasserian ganglion would be the
most critical event of unwanted increase in arterial pressure.
Therefore, antihypertensive medication of nicardipine 1 mg
was injected just before puncturing of the FO to prevent
abrupt increase of arterial pressure. As a result, the proce-
dure was finished safely maintaining stable hemodynamics.

For antihypertensive medication, nicardipine was chosen
because it shows fast onset of antihypertensive action with
reflex increase in heart rate [11]. We thought that reflex in-
crease in the heart rate of nicardipine would be beneficial,
since sudden bradycardia can be found during gasserian
ganglion thermoablation owing to trigeminocardiac reflex.
Trigeminocardiac reflex can be found during percutaneous
procedure to treat trigeminal neuralgia. It presents transient
bradycardia or even sinus arrest [10,12]. Our patient did not
show any bradycardia during the procedure.

Neurovascular conflict is the leading cause of TN, ac-
counting for 80-90% of cases, although some patients of TN
do not present any neurovascular conflict. An aberrant loop
of artery or vein close to the trigeminal nerve root can result
in such neurovascular conflict. The most common vessel re-
sulting in neurovascular conflict is superior cerebellar artery
(66-88%) and less often, the anterior inferior cerebellar ar-
tery (7.5-25%) [7,13]. Although it is not frequent, aneurysm
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of the posterior cerebral artery can result in symptom of TN
[13]. Similarly, giant posterior communicating artery aneu-
rysm projecting to posterior fossa caused TN and surgical
clipping of the aneurysm completely resolved severe facial
pain [14]. We do not think that the anterior communicating
artery aneurysm of this patient resulted in the symptom of
TN, since the trigeminal nerve and Meckel’s cave are located
in the posterior cranial fossa.

For patients with TN refractory to medical therapy, gasseri-
an ganglion thermoablation, gamma knife, and MVD may be
considered. In younger patients of TN, MVD is generally ac-
cepted as the treatment of choice. Previous studies indicated
that MVD provided improved quality of life with long term
pain relief. However, for elderly patients, gasserian ganglion
thermoablation is preferred over MVD due to the increased
morbidity and mortality associated with MVD [15].

The recurrence rate of thermoablation is 15% after 1 year
of thermoablation, while MVD shows 8.4% after 2 years of
surgery [16,17].

For the purpose of identifying secondary TN due to com-
pression by tumor or other mass lesion, brain MRI is strong-
ly recommended in TN [7]. In pain clinics of our institution,
we recommend MRI and MRA for better workup of other
possible vascular lesion. In this case, if we did not evaluate
with MRA, gasserian ganglion thermoablation might be per-
formed without knowing the existence of cerebral aneu-
rysm. The importance of MRA in patients of TN should be
evaluated, since cerebral aneurysm itself might be a cause of
TN. Also, by knowing the existence of cerebral aneurysm
previously, we can take a step to minimize the hemodynam-
ic changes during thermoablation.

Intravenous sedation anesthesia with vital sign monitor-
ing should always be performed during gasserian ganglion
thermoablation since this procedure is very painful and
challenging. Propofol or midazolam as anxiolytic medica-
tions and opioids are used for sedation anesthesia [5,9]. If a
patient combines TN with a cerebral aneurysm, the process
of careful vital sign monitoring is an inevitable step.

In conclusion, we could perform gasserian ganglion ther-
moablation in a patient with anterior communicating artery
aneurysm safely with careful vital sign monitoring using an-
tihypertensive medication.
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