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Abstract Hemifacial spasm (HS) is a movement disorder characterized by paroxysmal and
irregular contractions of the muscles innervated by the facial nerve. Chiari malforma-
tion type I (CM I) is a congenital disease characterized by caudal migration of the
cerebellar tonsils, and surgical decompression of foramen magnum structures has
been used for treatment. The association of HS with CM I is rare, and its pathophysiol-
ogy and therapeutics are speculative. There are only a few cases reported in the
literature concerning this association. The decompression of the posterior fossa for the
treatment of CM I has been reported to relieve the symptoms of HS, suggesting a
relation between these diseases. However, the possible complications of posterior
fossa surgery cannot be underrated. We report the case of a 66-year-old patient, in
ambulatory follow-up due to right HS, no longer responding to botulinum toxin
treatment. Magnetic resonance imaging (MRI) of the skull revealed compression of
the facial nerve and CM I. The patient underwent surgery for HS by neurovascular
microdecompression of the facial nerve via right lateral suboccipital craniectomy, but
presented significant clinical worsening in the postoperative period even though the
cerebellum edema related to surgical manipulation was mild. Due to the clinical
worsening, the patient underwent a median suboccipital craniectomy with decom-
pression of the foramenmagnum structures. After this second surgery, the patient had
progressive improvement and was discharged from the hospital for ambulatory care.
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Introduction

Hemifacial spasm (HS) is a movement disorder characterized
by paroxysmal and irregular contractions of the muscles
innervated by the facial nerve. In most cases, it is associated
with neurovascular compressions around the facial nerve root
exit zone.1,2 Chiari malformation type I (CM I) is a congenital
disease characterized by caudal migration of the cerebellar
tonsils that causes disproportion between the contents and
volumeof the posterior fossa and compression of structures at
the foramenmagnumlevel.3,4Therefore, thedecompressionof
foramen magnum structures is widely accepted as the treat-
ment of choice for symptomatic CM I and can be performed
using several techniques.5–8Hemifacial spasmassociatedwith
CM I is rare,with fewcases reported in the literature. The exact
pathophysiology of the association between the two diseases
remains speculative until the present. However, it was ob-
served that posterior fossa decompression for the treatment of
CM I lead to the relief of the symptoms of HS, being considered
as the primary procedure to be applied in these patients. The
amelioration of HS symptoms seems to indicate a relationship
between the geneses of the two pathologies.3 Nevertheless,
complications of posterior fossa surgery are rarely highlighted
in the literature. Here, we report the case of a patient with HS
associated with CM I without craniovertebral instability that
was treated with posterior fossa decompression, drawing
attention to the possible complications associated with this
procedure and critically reviewing the factors that may influ-
ence possible surgical complications.

Case Report

A 66-year-old female patient was on ambulatory follow-up
due to right HS, unresponsive to treatment with botulinum
toxin. Magnetic resonance imaging (MRI) of the skull
revealed compression of the right facial nerve in its cisternal
pathway by vascular loop and CM-I, with no signs of cranio-
vertebral instability or symptoms related to CM-I (►Fig. 1).

The patient underwent surgery for the treatment of HS by
microdecompression of the facial nerve via right lateral

suboccipital craniectomy, showing complete resolution of
face spasm. However, at the third postoperative day, the
patient presented with somnolence, speech difficulty, and
episodes of respiratory distress. Computed tomography (CT)
and magnetic resonance imaging (MRI) revealed a mild
edema of the right cerebellum related to surgical manipula-
tion, and minimal hydrocephalus (►Fig. 2).

Due to the clinical worsening, external ventricular
drain was opted. As there was no improvement, we consid-
ered the clinical worsening as being caused by the decom-
pensation of CM I causing compression of the brainstem,
despite the small degree of postoperative cerebellum edema.
The patient was then subjected to a median suboccipital
craniectomy with decompression of the structures of the
magnum foramen, laminectomy of C1 and C2, duraplasty
with autologous muscle fascia graft, without cerebellar
tonsillectomy (►Fig. 3).

The patient had a slow hospital recovery but with progres-
sive and significant improvement. She was discharged alert
with mild mental confusion, gait difficulty, and symmetrical
tetraparesis, without facial spasm and without episodes of
dyspnea and dysphonia. She remains in outpatient clinic
follow-up with progressive improvement of symptoms and
without facial spasm. ►Fig. 4 illustrates her last MRI images.

Discussion

Hemifacial spasm is a movement disorder of the muscles
innervated by the facial nerve. Its clinical presentation
includes spasms beginning in the upper hemiface, usually
in the lower eyelid, that progress inferiorly affecting the
cheek and the oral commissure; these findings are predomi-
nantly unilateral with a few bilateral cases described in the
literature.9–11 Although it is not an immediate life-threaten-
ing condition, the affected patients tend to participate less in
social interactions. As a severe psychosocial stressor, the
condition requires timely diagnosis and therapy. Hemifacial
spasm is a relatively rare condition that occurs mostly in
middle-aged women, with a prevalence of 14.5:100,000 in
women and 7.4:100,000 in men.10

Palavras-chave

► espasmo hemifacial
► malformação de
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► descompressão da
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Resumo Oespasmohemifacial éumdistúrbiodomovimentocaracterizadoporcontraçõesparoxísticas
e irregulares de músculos inervados pelo nervo facial. A malformação de Chiari tipo I é uma
doença congênita caracterizada pela migração caudal das tonsilas cerebelares. Com poucos
casos relatados na literatura, a ocorrência de espasmo hemifacial commalformação de Chiari
tipo I é rara. É observado que a descompressão da fossa posterior para tratamento da
malformaçãodeChiari tipo I também levaaoalíviodos sintomasdoespasmohemifacial, oque
pode sugerir uma relação entre a fisiopatologia dessas. Relatamos o caso de uma paciente de
66 anos, em acompanhamento ambulatorial por espasmo hemifacial direito evoluindo com
resposta inadequada ao tratamento clínico. Ressonância magnética do crânio com compres-
sãovasculardonervo facial emal-formaçãodeChiari tipo I. Submetidaamicro-descompressão
neurovascular para tratamento do espasmo hemifacial, evoluiu com piora clínica causada por
descompensação do Chiari tipo I. A paciente foi submetida, então, à nova cirurgia para
descompressão do forame magno, apresentado, então, melhora lenta e progressiva.
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The pathophysiology of HS is not yet completely eluci-
dated.12 In most cases, facial nerve compression is recog-
nized by a vascular loop at the exit point of its nerve root in
the brainstem.7 The exit zone of the facial nerve root has

some characteristics that increase the vulnerability to
stimuli: a) is an area in which the nerve is sheathed only
by an arachnoid membrane, without epineurium; b) there is
no connective tissue separating its fascicles; c) it is a

Fig. 1 Magnetic resonance imaging of the preoperative skull showing malformation of Chiari type I, in addition to neurovascular compression in
the complex VII/VIII cranial nerve on the right.

Fig. 2 Postoperative cranial magnetic resonance imaging demonstrating absence of compression on the brainstem or excessive edema in the
area of manipulation after the performance of neurovascular microdecompression of the facial nerve.
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transition zone between the central (oligodendroglial cells)
and peripheral (Schwann cells) myelination regions.13 Some
authors presuppose that in HS there is a hyperexcitability of
the motor nucleus of the facial nerve in the brainstem
predisposing to spasms.1,13 Additional etiologies implicat-
ing the brainstem or cerebellopontine angle may also be the
cause of HS.14,15 Moreover, there are studies reporting that
the symptoms of HS have been triggered after Bell palsy due
to facial nerve lesion.14

The diagnosis of HS is based on the clinical evaluation,
further complemented by electrophysiological studies and
imaging examinations.14,16,17 The main differential diagno-
ses related to HS include blepharospasm, oromandibular
dystonia, facial nerve tic, hemimasticatory spasm, focal
convulsions, and synkinesis after facial nerve palsy.15

The therapeutic options for HS range from clinical drug
treatment and subcutaneous injections of botulinum toxin to
the affected muscles, to vascular microdecompression sur-
gery.9 The main medications used in the treatment of HS
include drugs such as anticonvulsants, anxiolytics, and baclo-
fen.15 Botulinum toxin type A injection produces considerable
relief of symptoms in most patients with mild to moderate
disease (90–100%). However, the improvement is temporary
(mean duration of 3–6 months) and, thus, periodic adminis-

tration of the drug is necessary. In addition, botulinum toxin
treatment may be associated with side effects such as eyelid
ptosis, keratitis, and diplopia.18,19 In the case presented here,
the patient had already received treatment with medication
and botulinum toxin, but over the years ceased to adequately
respond, justifying the choice of surgical treatment.

Microvascular decompression is the treatment with better
long-term control of HS, first postulated by Gardner20 and
popularizedby Jannetta and collaborators.21–24 The procedure
aims to alleviate the vascular compression at the exit zone of
the facial nerve root in the brainstem. After retrosigmoid
craniotomy, the cerebellopontine angle is exposed under
microscopic view and the exit zone of the facial nerve root
in the brainstem is inspected to identify the location of
vascular compression.9 As with any surgical procedure, facial
nerve vascular microdecompression has several risks, includ-
ing hearing loss and paresis or paralysis of the facial nerve that
may be temporary or permanent.25–27 In addition, severe
complications such as hematoma, hydrocephalus, cerebellar
edema, ischemia of the brainstem, and subarachnoid hemor-
rhage may occur as in any posterior fossa surgery.28 The
patient presentedherehadonlyamild right cerebellumedema
related to surgical manipulation, but it was enough for clinical
decompensation of CM I and brainstem compression symp-
toms (►Fig. 2).

Chiari malformation type I is a congenital anomaly of the
rhombencephalon characterized by caudal displacement of
the cerebellar tonsils through the foramen magnum.29 In this
context, the ectopia of cerebellar tonsils, the anatomopatho-
logical hallmark of CM I, causes a disproportion between the
contingent of the posterior fossa, the skull, and its content, the
neural tissue. This disproportion caused by the underdevelop-
mentof theoccipital somitesoriginating fromthemesodermis
believed to be the cause of the disease.30,31 This results in a
small posterior fossa that predisposes to the herniation of its
contents.30,32 Once developed, the cerebellar ectopia causes
the disturbance of the craniovertebral pressure in the sub-
arachnoid space, with the creation of a gradient that favors
additional descent of the tonsils. These events predispose the
formation of meningeal fibrosis and subsequent adherence
around the foramen magnum, with eventual formation of
syringomyelia, hydrocephalus, or both.33 Several anomalies
of the nervous system are associated with this malformation
and include, among others, enlargement of the foramen mag-
num, hypoplasia of cranial nerve nuclei, superior migration of
the cerebellum by the tentorial notch, and hypoplasia of the
brain sickle and the cerebellum stall.34

Patients with CM I can be divided into two large groups
based on their clinical presentation: those with signs and
symptoms arising from spinal cord dysfunction, with syringo-
myelia as substrate; and those with signs and symptoms from
the compressionof the contents of theposterior fossa, foramen
magnum, or both.30 Spinal cord dysfunctions may present as
trunk and extremity dysesthesia, upper limb paresis, with
atrophyof themusculatureof thehands, spasticity in thelower
limbs, dissociated sensory losses (pain/temperature) in the
trunk and upper limbs, and urinary incontinence.35–38 Com-
pression of the posterior fossa content, especially of the

Fig. 3 Intraoperative: Dura mater plastic with autologous pericra-
nium graft.

Fig. 4 Cranial magnetic resonance imaging at the time of discharge
of the patient, after performing the decompressive craniectomy of
the posterior fossa.
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cerebellum, causes ataxia and nystagmus, particularly vertical
nystagmus, in the downward vertical saccade, known as
“down-beating nystagmus” and, more dramatically, symp-
toms of brainstem compression.39

Posterior fossa decompression in patients with CM I is the
conventional treatment.40 However, postoperative complica-
tions may occur, such as surgical wound infection, meningitis,
cranial nerve palsy, edema of the posterior fossa, hematomas,
postoperative hydrocephalus, and cerebellar mutism.41 In the
present study, the patient had some of these symptoms; thus,
we indicated the requirement of the second surgery for
median suboccipital craniectomy and decompression of the
posterior fossa content.

The association between the 2 pathologies is rare, with
just over 20 cases described so far in the literature.3 The signs
and symptoms of the disease are similar to those found in
idiopathic HS with the upper part of the face predominantly
involved during the initial stages, when CM I is asymptom-
atic. Strahle et al,42 in 2011, reported that only 32% of
patients with CM I detected in MRI were considered symp-
tomatic during clinical diagnosis, indicating a high number of
patients with pathology, but asymptomatic. Cheng et al,43 in
2015, reported a higher level of superposition of structures
located in the posterior fossa in HS patients compared with
healthy volunteers. The small volume of the posterior fossa
causes agglomeration of the content of the cerebellopontine
cistern, that is considered a factor which may cause the
vascular compression of the facial nerve.44,45

Other mechanisms have been proposed as possible causes
of the cranial rhizopathies associated with CM I, such as the
axial traction of the cranial nerves caused by the caudal
displacement of the altered rombencephalon.46,47Moreover,
microischemia is possible to occur in these nerves.48 In
addition, the dynamics in the flow of the cerebrospinal fluid
caused by blockage in the craniocervical junction may be
responsible for the traction of the cranial nerves.49

Most patients with HS and CM I receive individualized
treatment based on the predominance of symptoms related
to eachpathology. Patientswithout significant CM I symptoms
should be treated forHSwith neurovascularmicrodecompres-
sionof thefacial nerve.3,49Ontheotherhand, patientswith the
two pathologies, with signs of craniovertebral instability, or
clear symptoms of CM I, should be treated initially with
foramen magnum decompression with or without craniover-
tebralfixation.9,13,15 It is expected that thesymptomsof theHS
ameliorate after surgery for CM I in patients with the two
pathologies. Subsequently, it is possible to consider neuro-
vascular microdecompression of the facial nerve for patients
who do not recover from facial spasm after decompression of
the foramen magnum.3,48,50–52

Our patient was treated initially with facial nerve neuro-
vascular microdecompression that led to the clinical resolu-
tion of HS. However, at the third postoperative day, her level
of consciousness was lowered, she had speech difficulty and
episodes of dyspnea/apnea. This deterioration was then
attributed to the decompensation of CM I due to postopera-
tive, yet mild, cerebellar edema. After decompression of the
foramen magnum, the patient presented slow recovery, and

was discharged from the hospital alert, with mild mental
confusion, some gait difficulty, symmetrical tetraparesis,
and without HS.

Although neurovascular microdecompression is the treat-
ment of choice in patients with HS and CM I without
predominant symptoms of CM I,53 there are inherent risks
associated with this surgery. Dealing with the association
between HS and CM I, Cheng et al,3 in 2017, suggested that
foramen magnum decompression should be considered as
the primary procedure, especially if there is associated
syringomyelia.3

Conclusion

Neurovascular microdecompression of the facial nerve is the
procedure of choice for patients with HS and CM I, when HS
symptoms prevail and there is no craniovertebral instability.
However, possible complications of this surgery that may be
caused by edema of the posterior fossa, albeit mild, could
induce decompensation of the symptoms of CM I. The case
reported here exemplifies a situation like this and should
serve as an alert for the potential need for a second immedi-
ate surgical intervention.
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