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Abstract The treatment of trigeminal neuralgia (TN) consists of pharmacotherapy and neuro-
surgical procedure, such as percutaneous radiofrequency rhizotomy. Here, we present
the case of a patient with TN refractory to clinical treatment who presented an
anatomical variation in the oval foramen, which required stereotactic-guided surgery
to access the Gasser ganglion.
This is a 63-year-old male patient who presented with TN refractory to drug treatment.
He used carbamazepine and nortriptyline, with no satisfactory response. The percuta-
neous approach to radiofrequency thermocoagulation was indicated, in view of the
comorbidities presented and the patient’s age. Due to the presence of a rare
anatomical variation, stereotactic-guided surgery was used to cannulate the foramen
ovale and, thus, successfully perform the neurosurgical procedure with an excellent
clinical response. The use of stereotaxy to guide cannulation of the foramen ovale due
to anatomical variation was essential for the success of the procedure. The knowledge
of the existence of this anatomical variation, and the mastery of the stereotactic
technique enabled the adequate management in the face of the unusual situation.
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Introduction

Trigeminal neuralgia (TN) is one of the most common dis-
eases that affect the cranial nerves, with an annual incidence
of 12.6 per 100 thousand inhabitants.1,2 French doctors
described it as ticdoulourex, due to the presence of facial
spasms that could occur3. The main clinical features were
described by the English physician John Fothergill in 1773.2

Currently, TN is defined by the International Headache
Society as a pain in the hemiface, in shock, brief, limited in
one of the most dermatomes of the trigeminal nerve.4

The latest Guideline of the European Academy of Neurol-
ogy 20195 indicates the surgical treatment of TN in cases of
clinical refractoriness and consists of neurovascular decom-
pression procedures or percutaneous therapies. These inter-
ventions include radiofrequency thermocoagulation, the
alcoholization of nerves, and even balloon compression.

The surgical modality chosen for each patient will depend
on the surgeon’s experience as well as on criteria related to
the patient, such as the presence of neurovascular conflict
evident in imaging tests, and age (there is a tendency to
perform decompression surgeries in younger patients).5

Among the options for percutaneous access, radiofre-
quency rhizotomy has the potential to offer definitive treat-
ment for the disease’s typical symptom of pain.1

Recently, the use of 3D tomography, associated with
stereotaxis, has been used to optimize the proposed treat-
ment, considering that 2 to 4% of patients present anatomical
variation, making it impossible to access the foramen ovale.
The use of this technique enables surgeons to analyze the
patient’s anatomical characteristics and the relative position
of the access.1

Here we present the case of a 63-year-old patient with TN
who presented an anatomical variation that prevented ac-
cess to the foramen ovale, culminating in the need for a
complementary surgical approach.

Case Report

A 63-year-old male patient presented with severe left hemi-
facial neuropathic pain, shock-like, in paroxysm, triggered by
touch and mood changes. The onset of the pain happened
about 1 year prior to the appointment, and it got progres-
sively worse. Initially, the patient was treated with 200mg
carbamazepine, 3 times daily, associated with nortriptyline
25mg for anxiety, with progressive increase in doses, but
there was no satisfactory clinical response. Given the intense
pain, percutaneous radiofrequency rhizotomywas proposed,
considering the patient’s age and the comorbidities pre-
sented, such as difficult-to-control arterial hypertension
associated with anxiety disorder. In this specific case, we
had to use general anesthesia because of the anxiety of the
patient, in order to do the procedure. The electrode was
guided by stereotomography until it reached the Gasser
ganglion.

However, percutaneous puncture of the ipsilateral fora-
men ovalewas not successful, with an apparent bone barrier.
The patient was subsequently submitted to a computed
tomography scan with 3D reconstruction that identified
the presence of a pterygoalar bar (complete ossification) in
front of the foramen ovale (►Figure 1). Therefore, we pro-
posed to use stereotaxy to plan the trajectory for a new
puncture attempt.

We proceeded to the positioning of the radiofrequency
electrode, guided by stereotomography, with a stereotaxic
ring installed 2 cm above the upper orbital rim, with
fiducials facing caudally. The path and angle of entry
into the foramen ovale was defined using the MNPS
software (Mevis Informatica Médica Ltda., São Paulo, SP,
Brazil), so that there was no collision with the pterygoalar
bar (►Figure 2). During the procedure, the mandible was
kept open to allow proper positioning (►Figure 3). The
thermocoagulation electrode was successfully installed in
the Meckel cavum, its position was confirmed with

Resumo O tratamento da neuralgia do trigêmeo (NT) consta de farmacoterapia e procedimento
neurocirúrgicos, como a rizotomia percutânea por radiofrequência. Aqui apresenta-
mos o caso de um paciente com NT refratária ao tratamento clínico que apresentava
uma variação anatômica no forame oval, o que exigiu a realização de cirurgia guiada
por estereotaxia para acesso ao gânglio de Gasser.
Trata-se de um paciente do sexo masculino, com 63 anos de idade, que apresentava
quadro de NT refratária ao tratamento medicamentoso. Fez uso de carbamazepina e
nortriptilina, sem resposta satisfatória. Foi indicada a abordagem percutânea para
termocoagulacão por radiofrequência, tendo em vista comorbidades apresentadas e a
idade do paciente. Devido à presença de uma rara variação anatômica, utilizou-se a
cirurgia guiada por estereotaxia para canular o forame oval, e, dessa forma, realizar o
procedimento neurocirúrgico com sucesso e uma excelente resposta clínica. A
utilização de estereotaxia para guiar a canulação do forame oval devido à variação
anatômica foi essencial para o sucesso do procedimento. O conhecimento da
existência dessa variação anatômica, e o domínio da técnica estereotáxica possibili-
taram o adequado manejo frente a uma situação incomum.
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radioscopy, and the thermocoagulation of the left Gasser
ganglion was performed at a temperature of 60 to
65 degrees for about 60 seconds3 (►Figure 3). The patient
showed clinical improvement of TN. During the last out-
patient review with a 24-month follow-up, he had a
Barrow Neurological Institute pain score of III,6 and visual
analogue scale score of 03/10.

Discussion

Trigeminal neuralgia is a pathology described early in the
medical literature, with its first reports going back to the
time of Aretaeus of Capaddocia. It is defined as paroxysmal
pain in one or more branches of the trigeminal nerve,
frequently causing pain of great magnitude.7

The diagnosis is eminently clinical, and this criterion has
been defined by the International Headache Society. Pain
attacks are paroxysmal, lasting for fractions of seconds up to
2minutes in one or more territories of innervation of the
trigeminal nerve. The frequency of which can vary from
hundreds of attacks per day to years of remission between
one crisis and another.7,8

The treatment consists basically of two modalities, clini-
cal and surgical. Anti-seizure drugs are among the most
widely used medications, and carbamazepine has control
rates of up to 70%.

When there is refractoriness to clinical treatment, or in
cases of identified vascular compressions, surgical interven-
tion can be indicated. The most used techniques consist of
neurovascularmicrodecompression and ablative techniques:
alcoholization of the peripheral branches of the trigeminal
nerve, balloon rhizotomies in addition to electrocoagulation,
or radiofrequency thermocoagulation.4

Radiofrequency rhizotomy selectively destroys sensory
nervefibers by crushing or applying heat. Pain relief occurs in
up to 97% of initial cases and 58% within 5 years, while
balloon compression also produces satisfactory results, but
they are not long-lasting.

The percutaneous procedure for the treatment of TN was
first described by Hartel in 1914.9 The surgical technique
employed consists of puncture via an ascending anterolateral
extra-buccal transoval, guided by fluoroscopy in a lateral
sub-vertical position.

Three points of reference are used: 3 cm anterior to the
external auditory meatus; the mid-pupillary aspect; and 2.5
to 3 cm lateral to the labial commissure. It is important to
emphasize the need to follow a plan parallel to the clivus.7

The foramen ovale has a diameter between 4 and 7mm3

and is located about 2mmposterior to the pterygoid process.
The rates of failure in puncturing the foramen ovale using

fluoroscopy by image intensifier are 0.5 to 4.0%, with an
average of 2.7%.10

Fig. 1 3D tomographic image, inferior view of the skull revealing the presence of the pterygoalar bar.
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Such failures may be implicated in technical difficulties,
increased surgical time and even inability to perform the
procedures.

The complete or incomplete ossification of the pterygoa-
lar ligament (Hyrtl ligament) forms the pterygoalar bar that
blocks the passage of the needle towards the foramen
ovale.11 It originates at the root of the lateral pterygoid
process, extending to the lower surface of the larger sphenoid
wing, close to the anterolateral edge of the spinous
foramen.12

This rare anatomical variation (about 2–4% of the general
population) is a barrier, with only a small passage (Hyrtl
foramen) of access to the Meckel cavum.

The use of stereotomography or intraoperative tomogra-
phy for cases of percutaneous rhizotomies appears to be a
safe and low-cost methodology involved in the procedure.

Gusmão, in 2004,13 had already reported the use of
fluoroscopy by computed tomography to perform the punc-
ture of the foramen ovale, in view of the failures to access the
foramen. There was a decrease in the attempts to puncture
the foramen ovale and in the surgical time.

This case illustrates the importance of adequate anatomi-
cal assessment of patients for neurosurgical procedures.
Likewise, it demonstrates the importance of mastering the
stereotaxic technique in the neurosurgeon’s daily practice.

In a literature review through PubMed, 6 articles14–19

were found regarding the relationship between the ptery-
goalar bar and TN, 5 of which are anatomical studies on
cadavers, and another study19 in which a retrospective

Fig. 3 Demonstrates a more caudal and lateral entry point in relation
to the conventional technique.

Fig. 2 3D tomographic image, inferior view of the skull, revealing the interposition of the pterygoalar bar in the trajectory to access the foramen
ovale.
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analysis of operated cases was performed. We did not find
any report of a patient with pterygoal bar and TN who
needed to change the proposed approach.

Conclusion

The use of stereotaxy as a planning tool in unusual situations,
generated by the presence of anatomical variations such as
the presence of the pterygoalar bar, is an excellent alterna-
tive. This minimizes the need for additional procedures.

The procedure brings good cost/benefit ratio and satisfac-
tory results as seen in the case described above, being an
important neurosurgical apparatus.
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