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Abstract

Background: Facial nerve dysfunction is divided into hypofunctional type (facial paralysis) and hyperfunctional type (hemifacial
spasm and blepharospasm type of Major syndrome). Treatment of hemifacial spasm often requires surgical craniotomy and
microvascular decompression, while severe Major syndrome requires expensive deep brain electrostimulation. Facial nerve
block or radiofrequency ablation performed by the pain department is safer, more effective, convenient and economical to treat
facial nerve dysfunction. Objective: To formulate an expert consensus on facial nerve block to better promote the homogeneous
treatment technology of facial nerve block and radiofrequency ablation. Methods: Chinese pain experts in facial nerve block and
radiofrequency treatment were organized to systematically review the anatomy and physiological functions of the facial nerve,
sort out the clinical manifestations of facial nerve dysfunction, and reach expert consensus on the indications, contraindications,
operating procedures, and prevention and treatment of related complications of facial nerve block and radiofrequency treatment
based on the relevant literature and expert experience of facial nerve block and radiofrequency treatment. Conclusion: The
consensus of Chinese pain experts on facial nerve block can provide a relatively authoritative and systematic guidance document
for nerve block and radiofrequency treatment of facial nerve dysfunction diseases, so as to facilitate the better promotion and
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application of this technology.
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1. Introduction

The facial nerve is the VII pair of cranial nerves, which
mainly govern the facial expression muscle movement and the
anterior 2/3 of the tongue taste. facial nerve dysfunction often
manifests as expression muscle paralysis or spasm. Facial
nerve block is a common method for treating facial nerve dys-
function diseases. In order to promote the standardized devel-
opment of facial nerve block technology in China, Chinese
Journal of Painology organized domestic experts with rich ex-
perience in the clinical application of this technology to jointly
formulate the Chinese expert consensus on facial nerve block
technology for clinicians' reference.

2. Facial Nerve Anatomy and Function

The facial nerve, also known as the intermediate facial
nerve [1], strictly speaking, refers to the special visceral motor
nerves that originate from the facial nerve nucleus and inner-
vate the facial muscles such as the expression muscles in the
second gill arch. The intermediate nerve is the other motor and
sensory fibers that make up the facial nerve. Therefore, the
facial nerve refers to a mixed nerve composed of four compo-
nents: special and general visceral efferent fibers, special vis-
ceral afferent fibers, and general somatic afferent fibers [2].

2.1. Special Visceral Motor Fiber

It is composed of the axons of the facial nerve nucleus and
is the most important part of the facial nerve. The axon emitted
from the facial nerve nucleus exits the brain in the Pons - cer-
ebellar triangle, exits the cranial cavity through the inner ear
portal together with the acoustic nerve through the prepontine
cistern, and after exiting the cranial cavity, it travels with the
intermediate nerve and the VIII pair of cranial nerves, and is
wrapped in a common dura sheath, and enters the bony duct
(Facial nerve canal) in the mastoid process through the inner
ear portal. The remaining fibers exit the skull from the styloid
mastoid foramen, first divide into the posterior auricular nerve
branch, stylohyoid muscle and digastric branch [3], and then
enter the parotid gland to divide into the temporal branch, zy-
gomatic branch, buccal branch, mandibular marginal branch
and cervical branch, innervating stylohyoid muscle, digastric
posterior abdomen, expression muscle and platysma muscle
[4-7] (see Figure 1).
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Figure 1. Anatomical distribution of facial nerve and branches on
the face.

Note: After the facial nerve composed of special visceral motor fibers
dries out of the styloid and mastoid foramen, it first divides into the
posterior auricular nerve branch, styloid hyoid muscle and digastric
muscle branch, and then enters the parotid gland to divide into the
temporal branch, zygomatic branch, buccal branch, mandibular mar-
ginal branch and cervical branch, which innervates the styloid hyoid
muscle, digastric muscle posterior abdomen, expression muscle and
platysma muscle; In the figure, 1 is the occipital branch of the facial
nerve, 2 is the auricular branch of the facial nerve, 3 is the posterior
auricular nerve, 4 is the digastric branch, 5 is the styloid hyoid muscle
branch, 6 is the temporal branch of the facial nerve, 7 is the zygo-
matic branch of the facial nerve, 8 is the internal plexus of the parotid
gland, 9 is the buccal branch of the facial nerve, 10 is the parotid
gland, 11 is the mandibular marginal branch of the facial nerve, and
12 is the cervical branch of the facial nerve.

2.2. General Visceral Motor Fiber

The axons of the salivary gland nucleus and lacrimal gland
nucleus cells belong to the parasympathetic pre ganglionic fi-
bers. The fibers originating from the lacrimal gland nucleus
travel forward at the knee ganglion, leave the facial nerve
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trunk, and form the petrosal nerve. After replacement in the
pterygopalatine ganglion, they innervate the lacrimal gland,
nasal palatine mucosal gland, and blood vessels; The fibers
originating from the superior salivary gland pass through the
knee ganglion and branch out into the chorda tympani branch
in the middle of the facial nerve canal [8]. They leave the facial
nerve trunk with the tympanic cord, pass through the tympanic
cavity, and split out of the skull through the rock drum. They
then join the lingual nerve and alternate in the submandibular
ganglion before being distributed to the sublingual gland and
submandibular gland.

2.3. Sensory Fiber of Cranial Nerve of the VII
Pair

Most are located within the knee ganglion of the facial canal.

Among all sensory fibers, special visceral sensory fibers are
the most, conducting taste impulses in the anterior 2/3 of the
tongue and the soft palate. Generally, the number of soma-
tosensory fibers is very small, and they mainly transmit pain,
warmth and tactile impulses in the external auditory canal,
around the external auricular portal and the skin behind the

auricle.

It can be seen that after the VII pair of cranial nerves exits
the cranial cavity, they divide into the great petrous nerve, the
cord tympanic branch and the stapes muscle branch in the fa-
cial nerve canal (Figure 2), and after exiting the stylomastoid
foramen, they divide into the posterior auricular nerve branch,
the cervical branch, the temporal branch, the zygomatic
branch, the buccal branch and the mandibular marginal branch,
which mainly govern the facial expression muscle movement,
the secretion of head and face glands and the anterior 2/3 taste
of the tongue. The facial nerve runs in the skeletal facial nerve
canal from entering the inner ear gate to exiting the stylo-
mastoid foramen, so it is difficult to perform nerve block op-
eration in this section; However, the facial nerve enters the
parotid gland about 16 mm after exiting the stylomastoid fo-
ramen [9] and is plexiform and scattered into multiple
branches [10] (Figure 1). Each branch has a large variability
and lacks clear bone markers, so it is very difficult to perform
highly selective branch block; However, the stylomastoid fo-
ramen has clear bone anatomical landmarks, and the position
of the facial nerve trunk here is relatively fixed, so the stylo-
mastoid foramen is the best target choice for facial nerve block
[11] (Figure 3).

Figure 2. Schematic diagram of facial nerve running and branching anatomy in facial nerve canal.

Note: The facial nerve enters the facial nerve canal in the mastoid
process from the inner ear portal. After the geniculate ganglion re-
places neurons, special visceral motor fibers emit stapedial muscle
branches to innervate the stapedial muscle. Generally, visceral motor
fibers emit petrous nerve and tympanic cord branches. The former
innervates the lacrimal gland, nasopalatine mucosal glands and inter-
nal carotid artery after substitution in the pterygopalatine ganglion.
The latter crosses the tympanum and bursts out of the skull from the
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rock tympanum, joins the lingual nerve, and innervates the sublingual
gland and the submandibular gland; In the figure, 1 is the entrance of
the internal auditory tract, 2 is the geniculate ganglion, 3 is the facial
nerve canal, 4 is the stapes branch, 5 is the cord tympanic branch, 6
is the stylomastoid foramen, 7 is the motor branch of the facial nerve,
8 is the malleus, 9 is the incus, 10 is the inferior glossopharyngeal
ganglion (cranial nerve 1X), 11 is the facial nerve (cranial nerve VII),
12 is the petrous great nerve branch, 13 is the petrous small nerve
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branch, 14 is the petrous deep nerve branch, 15 is the tympanic plexus,
16 is the lingual nerve (cranial nerve V), 17 is the petrous bulge, 18
is the internal carotid artery, and 19 is the glossopharyngeal nerve
(cranial nerve IX)).

Figure 3. Anatomical view of facial nerve canal and facial nerve out-
let-stylomastoid foramen.

Note: The styloid mastoid foramen is located between the root of the
styloid process and the mastoid process. It is a trumpet-shaped bony
foramen with a narrow top and a wide bottom. It is the outlet of the
facial nerve trunk in the facial nerve canal and the best puncture tar-
get of facial nerve block. In the figure, 1 is the mastoid chamber, 2 is
the facial nerve, 3 is the mastoid process, 4 is the facial nerve canal,
5 is the stapes muscle, 6 is the incus, 7 is the malleus, 8 is the knee
ganglion, 9 is the petrous nerve, 10 is the tympanic cord, 11 is the
promontory, 12 is the styloid process, and 13 is the stylomastoid fo-
ramen.

3. Clinical Manifestations of Facial
Nerve Dysfunction

3.1. Facial Nerve Central Paralysis

The facial nerve is mainly a special visceral motor nerve,
which mainly innervates the expression muscle. Therefore,
the main clinical manifestation of facial nerve dysfunction is
expression muscle dysfunction, that is, expression muscle pa-
ralysis or spasm. Because the expression muscles above the
eye cleft are controlled by the bilateral cerebral cortex, the ex-
pression muscles below the eye cleft are controlled by the con-
tralateral cerebral cortex. Thus, unilateral central facial nerve
injury (such as cerebrovascular accident or tumor invasion of
facial nerve center) is mainly manifested as expression muscle
paralysis below the contralateral eye cleft: that is, paralysis of
the contralateral orbicularis oculi muscle and orbicularis oris
muscle. Patients often become shallow in the contralateral na-
solabial fold when they are still, the corner of the mouth
droops, and the corner of the mouth tilts to the central lesion
side when teeth are shown; However, the expression muscles
above the eye cleft still have the contralateral healthy facial
nerve innervation, so closing the eyes, raising the eyebrows
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and frowning are normal, and the frontal lines are also equal
to the contralateral depth, which is called facial nerve central
paralysis (supranuclear paralysis).

3.2. Peripheral Paralysis of Facial Nerve

Unilateral peripheral facial nerve injury, such as mastoid
fracture, iatrogenic injury during craniotomy micro-vascular
decompression (MVD), facial nerve root of the anterior pontic
cistern, radiofrequency injury of stylomastoid foramen, facial
nerve trunk, Parotid gland surgery injures facial nerve
branches, or inflammation, such as non-specific inflammation
of the facial nerve in the facial canal (Bell palsy) and genicu-
late ganglion zoster virus infection (Ramsay Hunt syndrome):
the former is called facial nerve palsy, which is a facial nerve
palsy caused by non-specific inflammation and edema of the
facial nerve in the facial canal, which leads to facial nerve
compression or local blood circulation disorder, and is com-
mon after cold or upper respiratory tract infection [12, 13];
The latter is caused by herpes zoster virus infection of the ge-
niculate ganglion, also known as geniculate gangliitis. In ad-
dition to the former, there are dull sensation or severe pain in
the auricle and external auditory canal, herpes appears on the
external auditory canal and tympanic membrane, and may also
be accompanied by hearing and balance impairment [14]. All
expression muscles above and below the eye cleft on this side
are affected, which is manifested by the disappearance of
frontal wrinkles on this side, enlargement of the eye cleft or
even inability to close the eyes, flat nasolabial folds, oblique
corners of the mouth, sagging corners of the mouth and more
obvious facial skew when smiling or exposing teeth. You can't
do movements such as frowning, closing your eyes, puffing
and pouting on this side. When puffing your cheeks and whis-
tling, the lips on the affected side can't close and air leaks.
When eating, food residues often stay in the tooth-cheek space
on the diseased side, and saliva often drips down from this side,
and the tear points turn out with the lower eyelid, so that the
tears can't be drained normally and tears overflow, which is
called facial nerve peripheral paralysis (subnuclear paralysis).

In order to assess the degree of facial paralysis, our expert
group proposed the Chinese grading standard for the degree
of facial paralysis with reference to the 6-grade standard pro-
posed by House-Brackmann [15] and other facial nerve func-
tion grades [16], as shown in Annex 1.

3.3. Hemifacial Spasm

Facial nerve disorders are not limited to decreased muscle
strength. When the facial nerve is over-excited, it will mani-
fest as expression muscle spasm. Common in hemifacial
spasm (HFS) [17] and segmental cranio-cervical dystonia.
HFS is a facial movement disorder controlled by the facial
nerve, which is more common in adults. At the time of attack,
the facial muscles on one side show irregular, involuntary and
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painless clonus, which can be induced or aggravated by emo-
tional agitation, mental tension and voluntary facial move-
ment, and can be appropriately relieved when relaxed. It often
starts around the eyes, and then gradually progresses down to
the cheeks, around the mouth and even the neck. According to
the etiology, HFS is divided into primary (caused by vascular
compression of the facial nerve root) and secondary hemifa-
cial spasm (caused by the ponto-cerebellar angle tumor occu-
pying space and compressing the facial nerve root of the ante-
rior pontic cistern); Segmental craniocervical dystonia, also
known as Meige syndrome (MS) [18], occurs at about 60 years
old, and the incidence rate is higher in women than in men. It
usually involves involuntary twitching of bilateral eyelids
and/or perioral muscles, which is manifested as frequent bilat-
eral blinking, difficulty opening eyes, and/or grinding teeth,
closed teeth, and twisting of the lips and jaw. As the disease
progresses, this involuntary twitch gradually spreads through-
out the face and even the neck muscles. At present, the cause
of MS is still unclear, and it is generally believed that it may
be mainly related to the transmitter changes or ion channel ab-
normalities in the Cortical striatum globus-pallidus-thalamus-
cortical pathway. According to the different cranial nerves in-
volved, MS is divided into Blepharospasm type (involuntary
twitching of the eyelids only, mainly involving the facial
nerve), tension disorder of the oral and mandibular muscles
(involuntary spasmodic movements of the oral and mandibu-
lar muscles, involving the trigeminal nerve), and tension dis-
order of the eyelids combined with the oral and mandibular
muscles (this is a typical type of MS, manifested as involun-
tary twitching of the eyelids combined with the oral and man-
dibular muscles, often with strange expressions and simulta-
neous involvement of the facial nerve and trigeminal nerve),
and other types can be combined with the corresponding dys-
tonia caused by accessory nerve and hypoglossal nerve in-
volvement on the basis of the above types.

In order to evaluate the degree of hemifacial spasm, Cohen
proposed a five-grade standard [19], and this expert group pro-
posed a Chinese grading standard for the degree of hemifacial
spasm according to the situation of Chinese people, see Annex
2.

From the manifestations of HFS and MS, the former is a
peripheral disorder of facial nerve (facial nerve root compres-
sion by accompanying blood vessels, demyelination and ab-
normal discharge, unilateral expression muscle spasm), while
the latter is a central disorder of facial nerve (abnormal exci-
tation of nucleus, bilateral expression muscle involvement).

4. Conservative Therapy and Nerve
Block Therapy for Facial Nerve
Dysfunction

Common facial nerve disorders are divided into neurologi-

cal inhibitory disorders and hyperactive disorders. The former
is manifested as facial paralysis, common facial neuritis (Bell

166

palsy), herpes zoster virus infection (Ramsay Hunt syndrome),
mastoid fracture or surgical iatrogenic injury to the peripheral
facial nerve, etc. The latter manifests as expression muscle
spasm, which is common in HFS or MS.

For facial nerve disorders, in addition to the treatment of
causes (anti-inflammatory for Bell palsy, anti-viral for Ram-
say Hunt syndrome, surgical anastomosis for facial nerve dis-
section injury, craniotomy and microvascular decompression
for HFS to relieve vascular compression on nerves, and anti-
epileptic drugs for MS to inhibit the production of ectopic
electrical excitation) [20-22].

Facial nerve block is an effective treatment: for patients
with neurological inhibition, facial nerve block can directly
inject anti-inflammatory drugs such as glucocorticoids and
neurotrophic drugs around the facial nerve trunk to eliminate
inflammation and promote nerve function repair; For patients
with facial nerve hyperfunction, facial nerve block can di-
rectly inhibit the excessive excitation of facial nerve and
quickly relieve expression muscle spasm [23, 24].

Narrowly defined nerve block refers to the use of chemical
drugs injected around nerves to regulate or block their con-
duction function, while broadly defined nerve block also in-
cludes the use of physical methods such as radiofrequency to
block the conduction function of nerves. Especially for pa-
tients with facial nerve hyperfunction, it is difficult to control
the extent and extent of block when using long-acting destruc-
tive nerve block drugs (absolute ethanol, phenolic glycerol,
doxorubicin, methylene blue), and it must be accomplished by
more controllable radiofrequency ablation block technology
[25, 26] to prevent severe iatrogenic facial paralysis.

4.1. Indications and Contraindications for
Facial Nerve Block

Facial nerve block is suitable for all patients except for fa-
cial nerve disconnection injury. Patients with primary facial
nerve disease, but those with a clear cause need to be treated
at the same time. For patients with facial nerve function inhi-
bition, narrowly defined nerve block technology or pulsed ra-
dio frequency should be used to adjust or promote facial nerve
function recovery, while for patients with facial nerve hyper-
function, broadly defined nerve block treatment technology
represented by standard continuous radio frequency ablation
should be used to achieve long-term therapeutic effect [27].
Patients with severe local or systemic infection at the site to
be punctured and severe coagulation dysfunction should be
listed as contraindications for facial nerve block.

4.2. Operation Technique of Facial Nerve Block
by Puncture of Stylomastoid Foramen

4.2.1. Preoperative Preparation
The diagnosis and differential diagnosis were confirmed
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again, and the indications for facial nerve treatment were con-
firmed and the contraindications were excluded. Inform pa-
tients about the advantages and disadvantages of facial nerve
block and alternatives, and sign informed consent. Prepare
nerve block medication, emergency medication, radio fre-
quency instrument, monitor, emergency endotracheal intuba-
tion kit and simple respirator. And intravenous indwelling
catheter preparation infusion channel before treatment.

4.2.2. Stylomastoid Foramen Puncture and Facial
Nerve Block Operation

The distance between stylomastoid foramen and the skin at
the earlobe is only 3~5 cm, and the average depth 3.62 cm [27],
and the puncture can be performed by bare hands or under ul-
trasound guidance. Because it is adjacent to the jugular fora-
men and the internal carotid artery in the inner and posterior
part, in order to improve the puncture accuracy, reduce punc-
ture complications, and achieve the purpose of precision med-
icine, this consensus recommends a more accurate and defi-
nite CT-guided stylomastoid foramen puncture facial nerve
block treatment. The operation method is as follows:

The patient was instructed to lie on his side on the CT table,
and place a CT positioning grid in front and behind the earlobe
(Figure 4), monitor blood pressure, electrocardiogram, pulse
oximetry, and administer oxygen through a nasal cannula. The
CT localization image of the skull was taken in the paranasal
sinus mode [28], and then the mastoid area was scanned in CT
axial position with a layer thickness of 3 mm (Figure 5). The
layer containing the stylomastoid foramen was selected as the
puncture layer and the puncture path was designed on this
layer: the CT self-contained measurement tool software was
used to straighten the line from the stylomastoid foramen
(puncture target) on the affected side forward and upward to
avoid the bone barrier of the temporal drum. The intersection
point between this line and the skin in front of the affected
mastoid is the puncture point of the anterior mastoid approach.
The puncture depth (distance from the target point to the punc-
ture point) and the puncture angle (angle between the puncture
route and the sagittal plane) were measured with the CT built-
in software tool ruler (Figure 6). Find the puncture plane with
CT positioning line and mark the puncture point with refer-
ence to the positioning grid (Figure 7). Perform local anesthe-
sia on the puncture point after routine sterilization and laying
sterile hole towel. Then, use a No. 7 ordinary puncture needle
with a length of 5~10 cm or a radiofrequency puncture needle
with a bare end of 5 mm to puncture to the target point accord-
ing to the designed puncture path under CT guidance (Figures
8 and 9), and confirm by three-dimensional reconstruction ob-
servation of CT scan (Figure 10) that the puncture needle tip
is in the stylomastoid foramen.
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Figure 4. Positioning image taken by CT with positioning grid
placed in lateral recumbent position.

Note: The self-made positioning bars of the interventional catheter
are placed longitudinally before and after the earlobe to determine
the puncture point in combination with the development of the posi-
tioning bars on the skin on the CT scan image.

Note: The red box is the CT scan frame.

Figure 5. CT scan frame for axial scan of mastoid region.

Figure 6. Puncture Path Design.

Note: In the figure, 1 is the puncture depth of 4.18 cm, 2 is the punc-
ture angle (angle with the sagittal plane of 13, 3 is the mandible, 4
is the mastoid process, 5 is the root of the styloid process, 6 is the
stylomastoid foramen, and 7 is the jugular foramen. In the figure, the
multiple white dots close to the skin are developed by positioning
grates, so as to mark the skin puncture points by reference.
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Figure 7. Find the puncture plane and mark the puncture point with
the CT positioning red line.

Note: The point indicated by arrow A in the figure is the puncture
point. This positioning red line is the CT scan plane position (SP-
650.5) shown in Figure 4, which is located at the level of the lower
edge of the ear lobe. The puncture point is between the 3rd and 4th
shadow points of the positioning bars on the skin shown in Figure 4.

t

Figure 8. Successful puncture to the stylomastoid foramen on the af-
fected side according to the puncture path.

Note: In the figure, 1 is the puncture needle, 2 is the mandible, 3 is
the mastoid process, 4 is the root of the styloid process, 5 is the sty-
lomastoid foramen, and 6 is the jugular foramen.

Figure 9. Appearance when puncture is successful.

Note: In the figure, the puncture point is between two adjacent mark-
ing points on the lower edge of the earlobe, and the remaining mark-
ing points indicate the puncture level.
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Figure 10. CT three-dimensional reconstruction after successful
puncture.

Note: the root of the styloid process. 1 is the mandible, 2 is the punc-
ture needle, 3 is the mastoid process, 4 is the styloid process, 5 is the
styloid-mastoid orifice, and 6 is the jugular foramen.

At this time, if the facial nerve function inhibition type dis-
ease is treated, narrowly defined facial nerve block is per-
formed, nerve block drugs are injected, and glucocorticoids
are added betamethasone sodium phosphate 0.5 ml to 1.0 ml,
2% lidocaine 1 ml, [22] Vitamin B 1 ml mixture total 3 ml. If
facial nerve pulse radiofrequency is performed to regulate and
promote facial nerve function recovery, it can be treated with
a temperature of 42°C, voltage of 30-40 V, frequency of 2 Hz,
pulse width of 20 ms, radiofrequency time of 300 s, or high
voltage long-term pulse radiofrequency, temperature of 42 °C,
pulse width of 20 ms, voltage of 40-80 V, radiofrequency time
of 900 s [29]. After pulsed radio frequency, narrowly defined
facial nerve drug blockade can still be used after pulse radiof-
requency.

If the treatment of facial nerve hyperfunction disease re-
quires standard continuous radiofrequency ablation block of
the facial nerve to destroy part of the conduction function of
the facial nerve to achieve the therapeutic effect, then the mo-
tor function of the facial nerve is tested by low-frequency (2
Hz) current stimulation of the radiofrequency instrument first:
when the current stimulation below 0.8 mA can induce rhyth-
mic twitching of the facial expression muscle on the affected
side (the same frequency as the electrical stimulation, video
1), the test result is considered positive; Otherwise, the radiof-
requency needle tip position was adjusted to re-stimulate the
test until a positive result appeared before standard continuous
radiofrequency ablation could be performed [30]. In order to
prevent excessive damage to facial nerve conduction function
caused by standard continuous radio frequency, a continuous
standard radio frequency mode with stepwise temperature rise
from low to high should be adopted: the initial temperature
parameter is set to 60°C, the time parameter is set to 30 s, the
patient is instructed to bulge his cheeks and close his eyes
tightly after the radio frequency starts, and the patient's facial
expression muscle function is closely observed during the ra-
dio frequency process. Once the affected side bulges his
cheeks and leaks, and his eyes are not tight, the radio fre-
guency treatment is immediately terminated; If the patient still
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has bulging gills without air leakage and the affected eyes can
still be closed tightly after 30 seconds of radiofrequency under
this temperature parameter, the temperature parameter is in-
creased by 5°C and the time remains unchanged, that is, 65°C
and 30 seconds continuous radiofrequency is performed. If the
gills are still bulging without air leakage, the temperature pa-
rameter is increased by 5°C, and the standard continuous ra-
diofrequency ablation is performed at 70°C and 30 seconds,
until the patient's bulging gills have mild air leakage and the
eyes are not tightly closed, and the radiofrequency treatment
is terminated; If the therapeutic effect cannot be achieved after
30 seconds when the temperature is adjusted up to 90 °C, the
needle tip is adjusted again or the puncture path is changed
before testing and radiofrequency treatment is performed [25,
27, 30].

During radiofrequency therapy, blood pressure, heart rate,
blood oxygen saturation and other vital signs should be
closely monitored, and when heart rate and blood pressure
fluctuate greatly, medication should be administered in time
[31]. Fentanyl citrate 1 p g/kg analgesia can be administered
intravenously during radiofrequency ablation [32] to improve
therapeutic comfort.

4.3. Precautions for Facial Nerve Block

4.3.1. Facial Nerve Block Can Be Treated
Repeatedly, But Glucocorticoids Should Not
Be Used Repeatedly

Although glucocorticoids are potent in eliminating inflam-
mation, they also have numerous adverse reactions. Medica-
tion contraindications should be excluded before use. For pa-
tients with peptic ulcer, diabetes, and mental illness, it should
be prohibited or reduced as appropriate. Even if there is no
medication contraindication, it should not be used repeatedly
in a short time to prevent complications related to glucocorti-
coids.

4.3.2. Try to Avoid the Use of Chemically Damaging
Drugs for Facial Nerve Block

In facial nerve block, due to the uncontrollable distribution
of the injected drug [33], In order to prevent the involvement
of its adjacent vagus nerve, glossopharyngeal nerve and ac-
cessory nerves, it is not advisable to use chemically destruc-
tive drugs. Even for hyperactive disorders of facial nerve
(HFS and MS), more controllable radio frequency techniques
should be used to avoid facial paralysis of uncontrollable de-
gree.

4.3.3. A Blunt Puncture Needle Should Be Used
When Facial Nerve Block [30]
During facial nerve block, the use of sharp puncture needles

should be avoided to prevent uncontrollable puncture and cut-
ting injuries to the facial nerve. It is recommended to use a
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blunt puncture needle. When the needle tip is close to the sty-
lomastoid foramen, the needle should be gently inserted. Be-
cause even standard continuous radiofrequency ablation for
hyperactive disorders of facial nerve should be controlled par-
tial damage, part of the facial nerve motor function needs to
be preserved to ensure that the expression muscle can com-
plete voluntary movement. Uncontrollable damage of facial
nerve by puncture needle may cause serious facial paralysis
complications.

The standard continuous radiofrequency ablation should
start at 60°C, and the temperature should rise step by step. The
standard continuous radiofrequency ablation should start at
60 °C and gradually increase the temperature. If it reaches 3
points of the Chinese standard for facial paralysis (mild facial
paralysis), radiofrequency ablatoin should be stopped imme-
diately, and the patient should be informed of any complica-
tions of facial paralysis before surgery [25, 27, 30].

The standard radiofrequency treatment of HFS needs to
achieve partial radiofrequency damage to the facial nerve, in
order to achieve the effect of eliminating hemifacial spasm
and not causing severe facial paralysis. Therefore, the selec-
tion of radiofrequency parameters is crucial. The temperature
parameters should rise stepwise from low to high according to
the motion effect of low-frequency current test. Once the
cheeks are bulged and the eyes are not tight, the radiofre-
quency treatment should be terminated immediately to pre-
vent the irreversible serious facial paralysis complications.
Moreover, the advantages and disadvantages of radiofre-
quency block must be explained in detail to patients and their
families before surgery, especially mild facial paralysis must
occur after radiofrequency ablation, and full communication
with patients must be made before treatment. Inform the pa-
tient that it takes 1-3 months after treatment for facial paralysis
to recover on its own. If the patient cannot accept transient
facial paralysis complication, standard radiofrequency abla-
tion therapy should not be performed for him. Alternative
treatment options such as botulinum toxin injection [34] or
craniotomy microvascular decompression [35] can be recom-
mended for the patient [36].
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HFS Hemi-Facial Spasm

MS Meige Syndrome

MVD  Micro-Vascular Decompression
CT Computer Tomography
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Appendix

Appendix |

Chinese Grading Standard for Facial Paralysis (The Chi-
nese facial palsy grading scale).

Close your eyes forcefully: 1, 2 and 3 points for exposing
eyelashes, cornea and sclera, respectively;

Facial stillness: symmetry, mild asymmetry, and significant
asymmetry were 1, 2, and 3 points respectively;

Mouth puffing: slight air leakage, obvious air leakage, se-
vere air leakage, and exposed teeth are respectively.

1, 2, 3, 4 points;

The total score is 10 points, with 1~3 points, 4~6 points and
7~10 points corresponding to light, moderate and severe.

Appendix 11

Chinese classification criteria for hemifacial spasm (The
Chinese hemifacial spasm grading scale).

Spasm site: involving eyelid, lower face and neck are 1, 2
and 3 points respectively; Amplitude of spasm: mild tremor,
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obvious tics and tonic spasm were 1, 2 and 3 points respec-
tively;

Frequency of spasticity: Tactile-induced spasticity,
spontaneous spasticity less than 10% time, less than30%
time and more than 30% time are 1, 2, 3 and 4 points re-
spectively;

The total score is 10 points, with 1~3 points, 4~6 points and
7~10 points corresponding to light, moderate and severe.
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