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Facial palsy after dental treatment

Abstract: Facial nerve palsy may occur in rare cases in connection with den-
tal treatment. Its causes have not been entirely clarified so far. If facial nerve
palsy sets in immediately after the administration of a local anesthetic, it is
likely that the unintended, accidental anesthesia of the branches of the facial
nerve has occurred. Once the effect of the anesthetic subsides, the palsy dis-
appears and is completely reversible. Direct damage to the facial nerve with
the injection needle seems improbable. Delayed facial nerve palsy, which ini-
tially sets in hours or days after dental treatment, must be considered separ-
ately. In the past, various causes have been discussed in literature. Presently, it
is thought that the most likely cause is the reactivation of viruses (herpes sim-
plex virus type 1 or varicella zoster virus) from nerve ganglia of the facial
nerve by dental treatment. This can also occur in cases where no local anes-
thesia has been used. In addition, this does not have to result in the formation
of blisters on the skin (zoster sine herpete), which is typical of herpes labialis
or herpes zoster. In order to treat delayed onset facial palsy after dental treat-
ment, drug therapy with glucocorticoids (prednisolone) and antivirals (acyclo-
vir) is the current recommendation. For successful therapy, the drugs should
be administered in less than 72 hours after the onset of the first symptoms.
Dentists should thus promptly refer patients to a neurologist and otherwise be
aware of the potential (irreversible) damage to the facial nerve by the viruses.
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The facial nerve

The facial nerve is the 7th cranial
nerve and it emerges from the skull
via the stylomastoid foramen. Before
the facial nerve emerges from the
skull, the chorda tympani branches
off from it at the level of the petrous
bone. It supplies preganglionic secre-
tomotor fibers to the submandibular
as well as sublingual salivary glands
and carries efferent taste fibers from
the front two thirds of the tongue
with the exception of the lingual
papillae. After emerging out of the
skull, the facial nerve divides into
2 main branches - the temporal and
cervical — before it enters the parotid
gland, where it continues to divide
into the temporal, zygomatic, buccal,
mandibular and cervical branches,
which eventually supply the mimic
muscles [6, 31].

In literature, a localized, but very
rarely reported neurological compli-
cation after routine dental procedures
under local anesthesia is the loss of
function of the facial nerve (facial
palsy). Consequently, no numbers
can be derived from literature to de-
termine the frequency of facial palsy
after dental interventions. In com-
parison, the so-called idiopathic facial
nerve palsy, in which there is no
recognizable cause or triggering mo-
ment, is more frequently described.
Idiopathic facial palsy affects approxi-
mately 7-53 patients per 100,000 per-
sons and year across all population
groups [17, 45]. The idiopathic facial
palsy is called Bell’s Palsy and it is
basically defined as a peripheral par-
tial or total loss of function of the fa-
cial musculature without an obvious
cause. The exact mechanism is still
not clear [5, 11, 17, 42, 45]. Five eti-
ological factors are most frequently
associated with idiopathic facial nerve
palsy: special anatomical structures
deviating from the norm, viral infec-
tions, ischemia, inflammation and
cold stimulation (weather, cold and
draft exposure) [17, 45].

Peripheral facial nerve palsy can
also occur during dental treatment,
either immediately or delayed, de-
pending on the time elapsed from
the moment the anesthetic is in-
jected until the onset of symptoms
[42]. The occurrence of facial nerve
palsy after dental treatment requires

a correct diagnosis and immediate,
appropriate therapy.

Patients with peripheral facial
palsy have characteristic clinical fea-
tures, which include: generalized
muscular weakness of the ipsilateral
(same) side of the face, absence of
frowning, eyebrow drooping (brow
ptosis), incomplete closure of the
eyelids, disappearance of the nasola-
bial fold, drooping of the corner of
the mouth and deviation of the
mouth towards the unaffected side.
Additionally, patients may also com-
plain of pain in the retroauricular re-
gion and a reduced sense of taste
[6, 17]. Clinically, peripheral facial
palsy can be distinguished from cen-
tral palsy (e.g. stroke) through the in-
volvement of the forehead. If the
function of the forehead is intact and
the middle and lower parts of the
face affected, this indicates a central
(“supranuclear”) lesion, since the
forehead muscles are supplied by
nerve fibers from both hemispheres
and therefore maintain their func-
tion in central lesions. In contrast,
peripheral nerve palsy is a lesion of
the lower motor neurons and there-
fore it affects all muscles of the face.
The lower nucleus of the facial nerve
only receives a one-sided contralat-
eral cortical projection and it supplies
the lower facial muscles [6, 17, 22].

Direct nerve injury through
injection cannula

In principle, the touching of a nerve
with an injection needle during den-
tal anesthesia seems sufficient to
cause trauma, which can lead to par-
esthesia (loss of sensation up to a feel-
ing of numbness) in the area supplied
by the sensory nerve. Fortunately,
most paresthesias disappear without
treatment within a period of 8 weeks.
The paresthesia can be permanent
only when the damage to the nerve is
severe, but this is a very rare occur-
rence [4]. It has been described in
literature that an incorrectly placed
injection needle can also lead to fa-
cial nerve palsy, e.g. motor neuron
failure [2]. However, a direct trauma
of the facial nerve due to the injec-
tion needle seems very improbable.
Nerves have a diameter of about
2-3 mm and consist of a multitude of
fascicles. In comparison, an injection
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needle that has an outer diameter
of < 0.5 mm would cause little direct
trauma. Additionally, the injection
needle can run into the nerve so that
it slides between the individual fas-
cicles without cutting the entire
nerve. It is unlikely that a needle with
a diameter of < 0.5 mm can cause
such extensive damage to the entire
nerve, so as to result in facial nerve
palsy [27]. During the injection,
many patients immediately feel an
“electric shock” when the needle
touches the branch of a sensory nerv.
When patients perceive this “electric
shock”, it does not necessarily mean
that it will result in irreversible nerve
damage. In the case of 200 dental
nerve block anesthesia, 7 patients re-
ported having sensed an “electric
shock”. Of the 7 patients, only one
suffered from a sensory disturbance
which completely subsided within
2 weeks [14]. The symptom of an
“electric shock” is usually completely
reversible without any nerve damage.
Therefore, a direct trauma via an in-
jection needle is probably not respon-
sible for facial nerve palsy [27].
However, the injection may lead
to the formation of an intraneural he-
matoma. The needle can increase the
tonicity of the small blood vessels
that run within the epineurium, pro-
ducing bleeding in the nerve, which
can then lead to the compression and
fibrosis of the nerve. This compres-
sion may occur relatively quickly
(within 20-30 minutes) so that nerve
damage arises before the local anes-
thesia subsides. The patient would
not be aware of the increasing pres-
sure on the nerve and the resulting
damage [27, 28], but would perceive
the nerve damage, and the resulting
consequences, immediately after the
anesthesia subsides. Moreover, these
explanations do not explain the de-
layed onset of facial palsy hours after
the local anesthesia has subsided and/
or the involvement of chorda tympani
together with the associated impaired
taste sensation, described in facial
palsy after dental treatment [6, 43].

Immediate palsy of the

facial nerve after dental
treatment

Acute facial palsy, which occurs dur-
ing or immediately after a dental pro-
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Fig. 1: Sophie Dammaschke

Figure 1 Clinical signs of right-sided peripheral facial palsy: 1. lack of frowning;
2. disappearance of the nasolabial fold; 3. drooping of the corner of the mouth and
deviation of the mouth towards the unaffected side

cedure, is usually the direct result of a
complication during local anesthesia.
It can start immediately after the in-
jection of a local anesthetic and it oc-
curs on the ipsilateral side of the den-
tal procedure. An immediate, direct
palsy of the facial musculature thus
results from the direct accidental an-
esthesia of one or more branches of
the facial nerve. Normally, in the im-
mediate type, this palsy occurs with-
in minutes of the injection, with a re-
covery time of 3 hours or less; how-
ever, in exceptional cases, it can take
12-24 hours [3, 5, 6, 11, 13, 21,
42, 43]. The visible palsy of the
mimic musculature is always tempor-
ary, and as the anesthetic subsides,
this disappears completely without
leaving any permanent damage [20].

Acute facial palsy can occur if the
injection is accidentally injected too
far posteriorly, thus causing the anes-
thetic solution to be injected close to
or even into the parotid gland. The
deep lobe of the parotid gland ex-
tends around the posterior ramus of
the facial nerve and projects forward
on the medial surface of the ramus.
In most cases, the parotid gland sur-
rounds the facial nerve and an injec-
tion in the vicinity of the parotid
gland consequently results in the di-
rect anesthesia of the facial nerve [4,
20, 34].

However, there are also anatomi-
cal variations in which the parotid
gland does not envelop the facial
nerve and its branches [6], or the fa-
cial nerve’s branches in the retroman-

dibular space appear abnormal [5,
21]. Such deviations from the normal
anatomy increase the probability of
direct exposure to an anesthetic, even
if the anesthesia is correctly perform-
ed.

It must be emphasized that some
authors believe that it is difficult to
anesthetize the facial nerve in this
manner through the oral cavity [5,
43]. Moreover, even with these expla-
nations, it cannot be elucidated how
a delayed onset of facial palsy occurs
hours after the local anesthesia has
subsided and/or the involvement of
the chorda tympani with the associ-
ated taste disturbance [6, 43].

Delayed palsy after dental
treatment

In the delayed type of facial nerve
palsy, symptoms appear within a few
hours to several days after dental
treatment, while the recovery period
can extend from 24 hours to several
months [6, 21, 42]. The pathogenesis
of the delayed type is more complex
than that of the immediate type and
it has not been ultimately clarified.
Consequently, the exact cause can
only be speculated [27, 42], but in lit-
erature, the following theories have
been discussed:

Compression edema due to the
sympathetic vascular reflex

Facial nerve palsy can possibly be the
result of a sympathetic vascular reflex
that leads to ischemia in the area of
the stylomastoid foramen. The anes-
thetic solution, its respective decom-
position products, or the mechanical
action of the injection needle itself
stimulates the sympathetic nerve
plexus connected to the external ca-
rotid artery (vegetative nerve plexus).
From the external carotid artery, the
fibers of this plexus continue to re-
main in contact with the stylo-
mastoid artery (a branch of the oc-
cipital artery in 66% of cases and a
branch of the auricular artery in the
remaining cases) until they enter the
parotid gland. Stimulation of the
sympathetic stylomastoid plexus
leads to a delayed reflex spasm of the
vascular nerves of the blood vessels
that supply the facial nerve. This
leads to ischemic neuritis and sec-
ondary edema. These sympathetic
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nerve fibers originate in the upper
cervical ganglion, from which the lat-
eral, medial and anterior branches
arise. From these, it is the anterior
branches that follow the common
and external carotid arteries and
form plexuses that accompany the
blood vessels [6, 21, 40]. In short, the
anesthesia indirectly leads to a reflex-
induced vasospasm of the stylo-
mastoid artery and a retrograde
epidural compression edema of the
facial nerve in the bone canal of
the stylomastoid foramen, and conse-
quently, to ischemia of the nerve
[32, 44].

Allergic reaction

The possibility of a localized allergic
reaction was also considered. The de-
layed onset of the reaction and the
rather generalized peripheral nerve
dysfunction [12] would argue for
this. However, in literature, there are
no further references to this theory.

Aromatic alcohols

Furthermore, there have been con-
siderations as to whether an alter-
native reaction path in the chemical
decomposition of the local anesthetic
could lead to the formation of aro-
matic alcohols (phenols) around the
nerves. These aromatic alcohols
could give rise to delayed chemical
nerve damage [27, 29, 43].

Prolonged mouth opening
Moreover, prolonged mouth opening
during treatment, which results in an
overstretching of the facial nerve, has
been associated with facial palsy [3].

There is no scientific evidence for
any of the theories mentioned above
so far. Therefore, it must be empha-
sized that these are merely attempts
at an explanation.

Viruses as the cause of
delayed facial palsy
Presently, the most accepted theory
that explains why delayed facial
palsy can occur after dental treat-
ment is a latent virus infection; den-
tal treatment and/or anesthesia can
reactivate viruses such as the herpes
simplex virus type 1 or varicella
zoster virus [11, 18, 25, 42].

The mechanism leading to viral
reactivation in nerve ganglia is

known to be caused by varicella
zoster viruses in the case of shingles
(herpes zoster) for instance. Primary
infection with the varicella zoster
virus leads to chickenpox in child-
hood. Even after complete recovery,
varicella zoster viruses persist for life
in the brain and spinal ganglia. Reac-
tivation of the varicella zoster virus
(usually by stress or immunodeficien-
cy for example) leads to shingles that
is accompanied by characteristic
painful unilateral and dermatome-re-
lated skin redness with blistering.
The same applies to infection with
herpes simplex virus type 1; although
the primary infection often goes un-
noticed in childhood, reactivation
leads to a typical blistering of the
lips (herpes simplex labialis) sub-
sequently. However, these skin
changes do not necessarily have to
occur (zoster sine herpete) or they can
be delayed in up to half of patients
[18]. Similarly, this applies to facial
palsy too. Some patients show no
herpetic skin changes neither before
nor after the onset of facial palsy [9].
Reactivation of the varicella zoster
virus was demonstrated in 29 % of pa-
tients with facial palsy without caus-
ing skin changes (zoster sine herpete)
[10]. For this reason, it is currently be-
lieved that zoster sine herpete is the
cause of nearly one third of facial pal-
sies that were previously diagnosed as
being idiopathic [37].

When facial palsy occurs, the vi-
ruses from the geniculate ganglion,
which is part of the facial nerve, are
probably reactivated. After their reac-
tivation, the viruses destroy gan-
glionic cells and spread into the en-
doneurial fluid along the motor
branches of the facial nerve. The vi-
ruses infect Schwann cells, which
leads to demyelination and inflam-
mation of the facial nerve [1, 5, 6, 30,
32, 41]. Inflammation of the nerve
initially leads to reversible neurapra-
xia (dysfunction of the nerve), but ul-
timately to Wallerian degeneration.
Wallerian degeneration refers to a
complex molecular process that oc-
curs after damage to a nerve in the
peripheral nervous system (PNS) or to
fiber tracts in the central nervous sys-
tem (CNS) and, viewed from the site
of damage, it results in the destruc-
tion of the nerve component located
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distally of the perikaryon. The va-
ricella zoster virus shows a more ag-
gressive biological behavior than the
herpes simplex virus type 1 because it
spreads via satellite cells (= mantle
cells, which coat the cell body of the
neurons) across the nerve [18].

This theory of the viral etiology
of facial palsy was published almost
50 years ago [1, 23] and has been
confirmed in various studies [26, 33].
In particular, the herpes simplex
virus is suspected to be the causative
agent of facial palsy based on investi-
gations in molecular biological [8].
Herpes simplex virus genomes could
be detected in facial nerve cell fluid
in 79 % of patients with acute facial
palsy using polymerase chain reac-
tion (PCR) techniques [25]. More-
over, it has been shown in animal ex-
periments that herpes simplex viruses
have the ability to induce facial palsy
[7, 15, 35, 38].

Various mechanisms can trigger
the reactivation of viruses, despite
the fact that the exact mechanism
is not always known. At present,
though, it is assumed that this can
also happen through dental treat-
ment. In cases where viruses are reac-
tivated by dental treatment, this is
not necessarily related to the admin-
istration of a local anesthetic. It is im-
portant to note that in 1/3 [8] to 1/2
[11] of cases, where delayed facial
palsy occurred after dental treatment,
no local anesthesia was used. Even
comparatively less invasive dental
treatment measures that do not
require local anesthesia, such as pro-
fessional tooth cleaning, caries exca-
vation, filling therapy and the fitting
of dentures, have been shown to
reactivate viruses, and consequently,
lead to facial palsy [8, 11].

Differential diagnoses

Besides the already mentioned cen-
tral facial palsy that results from a
stroke for instance, peripheral facial
palsy should be distinguished from a
number of diseases that have similar
clinical features, but which are clearly
not related to dental treatment. The
list of differential diagnoses includes,
for example, anatomical variations in
the path of the nerve, ischemia (inad-
equate blood flow), trauma (fractures
of the petrous bone), surgical in-
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juries, acoustic neuroma, otitis
media, malignant parotid tumors,
Lyme disease, various infectious dis-
eases (Rickettsia-, HIV, mumps, cyto-
megaly, rubella infections), syphilitic
or tuberculous basilar meningitis,
sarcoidosis (Heerfordt’s syndrome),
Ramsay-Hunt’s syndrome, Guillain-
Barré’s syndrome, Sjogren’s syn-
drome, Melkersson-Rosenthal’s syn-
drome, Miller-Fisher’'s syndrome,
meningeosis carcinomatosa [17, 24,
40, 42, 43].

Therapy and healing

There is hardly any data on the prog-
nosis of delayed peripheral facial
palsy in connection with dental treat-
ment in literature. In principle, it can
be assumed that the prognosis of
idiopathic facial palsy is good even
without therapy. A complete recovery
can be expected in circa 70 % to 94 %
of patients after 6-9 months [17-19,
45]. Full recovery can take up to
24 months (or longer) [11]. Yet, in a
few patients, facial palsy does not
heal if left untreated [18].

The evidence-based therapy of
choice for idiopathic facial palsy is
the oral administration of glucocor-
ticoids (prednisolone). The therapy
should begin as soon as possible after
the onset of symptoms (< 72 hours)
[17, 36]. The hypothesis that dental
treatment can reactivate viruses,
which then result in the devel-
opment of facial palsy, suggests that
glucocorticoid administration should
be supplemented by virostatic ther-
apy (acyclovir). Thus, prednisolone
in combination with acyclovir
should improve the probability of a
complete recovery. In this manner,
the healing rate of patients treated
with prednisolone combined with
acyclovir was 95.7 %, which is higher
than that of patients treated with
prednisolone alone (88.6%) [16].
Nonetheless, the available studies on
idiopathic facial palsy are relatively
heterogeneous. In particular cases, a
treatment that combines glucocor-
ticoids and antivirals can be consider-
ed after discussing the findings with
the patient [17]. Especially if there is
suspicion that the dental treatment
could have reactivated viruses, addi-
tional antiviral therapy is absolutely
necessary. Prophylactic antiviral ther-

apy prior to dental surgery can be
helpful for preventing recurrent facial
palsy in patients who have had prior
facial palsy or who complain of re-
current herpes infections [11].

In addition to oral drug therapy,
symptomatic therapy can be recom-
mended if necessary; for example, in
cases of insufficient eyelid closure, ar-
tificial tears, dexpanthenol eye oint-
ment and nocturnal watch glass
dressing can be used [17, 44]. Con-
versely, a recent meta-analysis on
physical therapy (physiotherapeutic
exercises, mimic exercises, electro-
therapy) showed neither a significant
benefit nor a significant harm [39].

Principally, the exact diagnosis
and therapy of delayed facial palsy is
the responsibility of a specialist phy-
sician. A referral to a neurologist for
further therapy should be made as
soon as possible after the first signs of
facial palsy appear. The physician
should be informed about the pos-
sible reactivation of viruses through
dental treatment.

Conclusion

A delayed onset of facial palsy after
dental treatment can possibly be re-
lated to the reactivation of viruses
(herpes simplex virus type 1 or va-
ricella zoster virus) from nerve gan-
glia. Dentists should be aware of the
potential for irreversible damage to
the facial nerve by the viruses and
the need for early drug therapy,
which is the neurologist’s responsi-
bility. An immediate referral to a
specialist is therefore necessary.
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