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ABSTRACT

Introduction: Painful tic convulsif syndrome is
ipsilateral facial trigeminal neuralgia combined
with hemifacial spasm, which is relatively rare
in the clinic. Microvascular decompression is
currently considered to be an effective treat-
ment. We report extracranial radiofrequency
treatment of painful tic convulsif syndrome
under local anesthesia, a technique which pro-
vides a safer and more economical treatment for
this kind of patient.
Case Presentation: We report a case of painful
tic convulsif syndrome which was treated with
extracranial radiofrequency therapy of the
trigeminal nerve and facial nerve. After opera-
tions, the symptoms of pain and spasm were
relieved immediately, but the right facial

numbness and facial paralysis (House–Brack-
mann grade III) were left. The facial paralysis
was completely relieved after 3 months of fol-
low-up, and there was no recurrence of trigem-
inal neuralgia or hemifacial spasm after
35 months.
Discussion: Painful tic convulsif syndrome is a
combination of ipsilateral facial trigeminal
neuralgia and hemifacial spasm, which is rela-
tively rare in the clinic. So far, only one treat-
ment method of microvascular decompression
has been reported for the disease. We report the
first case of CT-guided extracranial radiofre-
quency therapy for painful tic convulsif
syndrome.
Conclusion: Extracranial radiofrequency ther-
apy can provide safe and economical treatment
for patients with painful tic convulsif
syndrome.
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Key Summary Points

A patient with painful tic convulsif
syndrome is relatively rare in the clinic.

At present, only one method of
microvascular decompression (MVD) has
been reported for the treatment of this
disease.

We report a case of painful tic convulsif
syndrome which was treated with
extracranial radiofrequency therapy of the
trigeminal nerve and facial nerve. The
patient’s symptoms were relieved
immediately after the surgery.

This technique can provide safe and
economical treatment for patients with
painful tic convulsif syndrome.

INTRODUCTION

Trigeminal neuralgia (TN) refers to paroxysmal
pain in the trigeminal nerve control area [1].
Hemifacial spasm (HFS) is a motor disorder of
facial muscles controlled by the facial nerve,
which is characterized by irregular and invol-
untary painless clonus of unilateral facial mus-
cles [2]. When both occur on the ipsilateral side,
it is called painful tic convulsif syndrome [3].
Although the clinical manifestations of TN and
HFS are different, the cause of both is consid-
ered to be the concomitant vascular compres-
sion of the nerve root in the prepontine cistern
[4]. Microvascular decompression (MVD) is an
effective treatment [5], but it requires intracra-
nial operation, and many serious complications
may occur, e.g., facial paralysis, hearing loss,
cerebrospinal fluid leakage, intracranial infec-
tion, and intracranial hemorrhage [6]. We
report extracranial radiofrequency therapy for
painful tic convulsif syndrome, a technique
which provides a safer and more economical
treatment for these patients.

Consent for Publication and Compliance
with Ethics Guidelines

Trigeminal and facial nerve extracranial
radiofrequency therapy techniques have been
reviewed and approved by the ethics committee
(Medical Ethics Committee of The First Hospital
of Jiaxing: 2015-081; LS2019-013). Written
informed consent was obtained from the
patient for publication of this case report and
any accompanying images. Institutional review
board approval is not required for this case
report.

CASE PRESENTATION

Medical History

A patient in their 70s developed paroxysmal
pain in the right mandibular region and lower
gum 7 years ago, which could be induced by
brushing and eating. Each attack lasted for
several minutes, and there was not pain at all
during the intermission. The visual analog score
(VAS) of pain degree was 7–9. The pain could be
relieved by carbamazepine, while relapsed after
withdrawal. She came to our hospital and was
diagnosed with ‘‘primary TN (mandibular
branch)’’. She was treated with ‘‘extracranial
radiofrequency therapy through the foramen
ovale’’ in 2012 and the pain disappeared after
the operation. In 2016, the pain relapsed and
gradually worsened. The painful area spread
upward from the mandibular region to the
innervation area of the right maxillary branch.
Carbamazepine could effectively relieve the
pain. Since 2018, in addition to the pain on the
right side of the face, there had been an invol-
untary twitch of right facial muscles, which was
paroxysmal and first occurred on the right eye-
lid, then spread to the right cheek. It was diffi-
cult for her to open her eyes and the corner of
her mouth was tilted to the right, especially
when she was nervous. In October 2018, the
patient’s pain was unbearable and could not be
relieved effectively with oral drugs, so she came
to our hospital again.
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We examined the patient and found that the
pain was located in the area dominated by the
second and third branches of the right trigem-
inal nerve, and lips were the ‘‘trigger points’’ of
pain. During an attack, involuntary convulsions
appeared in her right facial muscles, the right
eye was difficult to open, and the mouth was
skewed to the right. During the interval, the
bilateral forehead wrinkles were symmetrical,
eyes closed symmetrically and forcefully, the
nasolabial sulcus did not become shallow.
When bulging cheeks, there was no air leakage;
when showing teeth, the mouth was not
crooked, the tongue was in the middle, and the
taste and hearing were normal. She suffered
from hypertension for over 20 years and took
amlodipine orally to control her blood pressure
at a normal level.

The trigeminal nerve MRI showed that the
bilateral superior cerebellar artery interacted
with the trigeminal nerve root, and the right
facial nerve root interacted with the anterior
inferior cerebellar artery (Fig. 1). CT of the head
showed subcortical arteriosclerotic
encephalopathy. No obvious abnormality was
found in other examinations. She was then

diagnosed with primary right TN with HFS
(right painful tic convulsif syndrome).

Treatment
The patient was given symptomatic treatments,
like alleviation of pain, nerve nutrition, etc.
After being informed about the treatments of
TN and HFS, such as balloon compression,
botulinum toxin injections, MVD [5], radiofre-
quency technology [7–9], and neurostimulation
[10], the patient chose extracranial radiofre-
quency therapy and signed the informed con-
sent form. After exclusion of radiofrequency
contraindications, radiofrequency treatment of
the foramen rotundum, foramen ovale, and
stylomastoid foramen was performed on her
respectively (Figs. 2, 3).

Extracranial Radiofrequency Treatment
of Trigeminal Nerve [7–9]
After entering the room, the patient’s vital signs
were monitored. She was given an intravenous
infusion and inhaled oxygen through a nasal
catheter. Then she lay on her back on the CT
stage with a thin pillow under the shoulder, a
positioning grid on the right side of the face,

Fig. 1 Trigeminal nerve MRI. a The right superior cerebellar artery straddles the trigeminal nerve root; b The right facial
nerve root interacted with the anterior inferior cerebellar artery
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and a wide tape to secure the head. A CT scan of
the skull was performed in a semi-coronal
position (the scanning baseline was parallel to
the line of porus acusticus externus to the
middle point of the mental protuberance to the
central incisor). We scanned with a thickness of
2 mm, then selected the layers including the
lower edge of the zygomatic arch and foramen
ovale, and the coronal process of the
mandibular and foramen ovale as the puncture
layer and designed the puncture paths (Fig. 2a,
b). After measuring the angle and depth of the
needle with the tool ruler attached to the CT
system, we administered local anesthesia with
2% lidocaine at the puncture site. The
radiofrequency needle was punctured to the

foramen rotundum and foramen ovale respec-
tively (Fig. 3a, b) and we then performed the
electrophysiological tests: high frequency
(50 Hz) and low frequency (2 Hz) could induce
the abnormal sensation of the skin of the right
lips and the rhythmic jitter of the mandible at
0.5 mA or 0.3 V; 0.1 mg of fentanyl citrate
Injection was given intravenously and then
radiofrequency thermocoagulation was per-
formed at 90 �C for 120 s.

Extracranial Radiofrequency Treatment
of Facial Nerve [11]
The patient slept on the CT table with the right
side of her face upwards, and a CT positioning

Fig. 2 a Puncture path design for foramen rotundum; b Puncture path design for foramen ovale; c Puncture path design for
stylomastoid foramen

Fig. 3 The needle position. a Puncture needle in foramen rotundum; b Puncture needle in foramen ovale; c Puncture
needle in stylomastoid foramen
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grid was placed in front of the earlobe. The
paranasal sinus pattern was selected to take the
positioning image of the skull, and the mastoid
process was scanned on the axial plane of
3 mm. The CT section with stylomastoid fora-
men and without temporal bone blocked was
then selected as the puncture layer, on which
the puncture path was designed: we selected the
right stylomastoid foramen as the puncture
target, drew a straight line forward from the
right stylomastoid foramen with the CT’s mea-
surement tool, and the intersection point
between the line and the skin was the puncture
point. The puncture depth (the distance from
the puncture point to the target) and the
puncture angle (the angle between the puncture
route and the sagittal plane) were measured
(Fig. 2c). Local anesthesia was performed with
2% lidocaine at the puncture site, and the No. 7
radiofrequency needle with length of 10 cm and
exposed end of 5 mm was punctured to the
target under CT guidance (Fig. 3c). The nerve
was stimulated with low frequency (2 Hz) cur-
rent, and 0.4 mA current caused spasmodic
twitch of the right facial muscle with the same
frequency as that of the electrical stimulation.
The patient was given continuous radiofre-
quency at 65 �C and was asked to puff up her
cheeks and close her eyes at the same time, then
the radiofrequency was stopped immediately
when air leakage occurred and the right eye
could not be closed tightly at the 36th second of
the treatment.

Result and Follow-up
The TN and HFS disappeared immediately after
radiofrequency treatment, but the right facial
numbness and House–Brackmann grade III
facial paralysis were left. The facial paralysis
disappeared completely after 3 months of fol-
low-up, and there was no recurrence of TN or
HFS after 35 months.

DISCUSSION

Painful tic convulsif syndrome is a combination
of ipsilateral facial TN and HFS, which is rela-
tively rare in the clinic. Owing to the unique
clinical manifestations of the disease, the

diagnosis is not difficult. Most of the existing
case reports were caused by space-occupying
lesions in the posterior cranial fossa or lengthy
vertebrobasilar artery, which needed cran-
iotomy treatment [3, 5].

Our patient suffered from TN with HFS. CT
and MRI examination of the head did not show
occupation of the posterior cranial fossa or
lengthy vertebrobasilar artery, but the trigemi-
nal nerve root and facial nerve root located in
the prepontine cistern were oppressed by the
superior cerebellar artery and the anterior infe-
rior cerebellar artery, respectively. Reports of
this situation are extremely rare [3–5]. At pre-
sent, only one method of MVD [5] has been
reported for the treatment of this disease.

We developed ‘‘extracranial radiofrequency
treatment of HFS’’ [11] and ‘‘extracranial non-
Gasserian ganglion radiofrequency treatment of
TN’’ [7–9]: the former only needs one to put a
thin radiofrequency needle into the stylomas-
toid foramen under CT guidance and partially
destroy the extracranial facial nerve to elimi-
nate HFS, which can be effective for several
years, safe and economical, and solves a difficult
problem in the treatment of HFS; the latter
needs one to put the radiofrequency needle into
the supraorbital foramen, foramen rotundum,
or foramen ovale respectively under CT guid-
ance. Radiofrequency is used to treat TN with-
out entering the brain, so complications like
intracranial hemorrhage and infection can be
avoided. It has also been widely reported that
radiofrequency ablation is an excellent treat-
ment for cranial nerve diseases, which has the
same efficacy as MVD, but without the risk of
invasion and significant complications [12–14].

For this patient, considering her advanced
age, we informed her of various alternative
treatments like radiofrequency, balloon com-
pression, botulinum toxin injections, MVD,
etc., and finally she chose the least risky but
effective extracranial radiofrequency technique.
After treatment, the patient’s syndromes disap-
peared completely. After 35 months of follow-
up, there was no recurrence of TN or HFS.
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CONCLUSION

It is suggested that extracranial radiofrequency
therapy can provide safer and more economical
treatment than MVD for patients with painful
tic convulsif syndrome.
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