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Abstract

Hemifacial spasm (HFS) is a disorder that causes involuntary movements of the ipsilateral facial mus-
cles because of vascular compression of the facial nerve. Microvascular decompression (MVD), a surgi-
cal procedure to detach the culprit vessel from the nerve is believed to be the most effective treatment
for HFS. Nevertheless, in the rare case in which the vessel penetrates the nerve, positioning the vessel
sufficiently far from the nerve is challenging. In this report, a case of right HFS in a 54-year-old man
with an anterior inferior cerebellar artery that had penetrated the nerve fiber cleft between the facial
nerve and the nervus intermedius is presented. In the present case, the patient achieved relief from
spasm, and postoperative facial hemiplegia was prevented by splitting the cleft slightly, gently moving
the vessel, and affixing it to the petrous part of the temporal bone. The anatomic relationship be-
tween the facial nerve and the offending vessel must be properly understood, which must be carefully

manipulated in such “penetration-type” HFS cases.
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Introduction

Hemifacial spasm (HFS) is a disease that causes involun-
tary movements of the ipsilateral face owing to vascular
compression of the facial nerve, especially the part of the
nerve known as the root exit zone (REZ).” The prevalence
of this disorder is 10 per 100,000 population, and its typi-
cal onset takes place at approximately the age of 54.” The
first treatment options are the use of antiseizure medica-
tion and botulinum toxin injection; if these measures can-
not relieve the spasm, microvascular decompression
(MVD) is an effective alternative. This procedure, which in-
volves moving the culprit vessel away from the facial
nerve, was originally proposed by Janetta”’ and can
achieve total relief from spasms in 85%-90% of patients.”
Nevertheless, performing decompression when the vessel is
penetrating the nerve is difficult. In the present case, the
patient underwent MVD due to HFS in which the responsi-
ble vessel, the anterior inferior cerebellar artery (AICA),

penetrated between the facial nerve and the nervus inter-
medius, and was difficult to translocate.

Case Report

A 54-year-old man presented with a 10-year history of
right HFS beginning with eyelid spasm. After 5 years, he
received botulinum toxin injections on three separate oc-
casions, but they were not effective. At 8 years after onset,
the spasms progressed from the eyelid to the mouth, and
he had difficulty opening his right eyelid. Dysgeusia had
never appeared. The patient was referred to our neurosur-
gery department for treatment, which included surgery.

At the initial visit, narrowing of the right palpebral fis-
sure and spasm of the right eyelid were observed. Blood
tests, plain chest X-ray, and electrocardiogram were nor-
mal. The findings of heavy T2-weighted head MRI and
MRA showed contact between the loop of the right AICA
and the right facial nerve (Fig. 1A, B). In the 3D recon-
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Fig. 1 Preoperative MRI. (A) Heavy T2-weighted image and (B) MRA showed that the right AICA (white arrow) was penetrating
the right facial nerve (white arrowhead). (C) The 3D reconstruction of MRI images. It seemed that the AICA was running between

the facial nerve and the vestibulocochlear nerve.

MRI, magnetic resonance imaging. AICA, anterior inferior cerebellar artery

struction image, the AICA appeared to be located between
two separate nerves; thus, we considered the possibility
that the AICA was running between the facial nerve and
the vestibulocochlear nerve (Fig. 1C). We decided to con-
duct MVD considering that the HFS had been refractory to
medical treatment.

Intraoperatively, the right AICA formed a loop with mul-
tiple perforating branches and its distal portion penetrated
the facial nerve fibers (Fig. 2A, B). There was a nerve fiber
cleft at the penetration point, which implied that the AICA
passed between the facial nerve and the nervus interme-
dius. The facial nerve was mildly flexed where it was in
contact with the AICA. Given that complete translocation
of the AICA would be challenging, we split the nerve fiber
cleft with a blunt instrument at the penetration point in
the direction of the nerve fibers and moved the AICA to-
ward the internal acoustic foramen (Fig. 2C, D). Then, we
fixed the proximal part of the AICA loop to the surface of
the petrous bone with Teflon cotton and fibrin glue (Fig. 2
E). Wave V in the auditory brainstem response presented a
slightly prolonged latency (<0.5 ms); however, the ampli-
tude was sufficient. Abnormal muscle response (AMR) was
measured during surgery, but there was no change in the
waveform observed after the AICA moved.

Postoperative CT scan revealed no intracranial hemor-
rhage. The right facial spasm disappeared after the surgery,
and neither facial nerve palsy nor dysgeusia appeared
postoperatively. The patient was discharged 10 days after
the operation and had been completely free from facial
spasm at the 1-year checkup.

Discussion

HFS is usually caused by contact between the facial
nerve and a blood vessel. Cases in which the vessel pene-
trates the facial nerve are relatively rare. To our knowl-
edge, vascular penetration of the facial nerve has been ex-
plored in five reports only (Table 1).” In a report of 4755

cases of MVD for HFS, eight (0.2%) were caused by pene-
tration of the facial nerve by the culprit vessel.”

There are two possible patterns of penetration: (1) pene-
tration of the main trunk of the facial nerve and (2) the
passage between the main trunk of the facial nerve and
the nervus intermedius. In a dissection of 25 cadavers (50
sides), the AICA penetrated the facial nerve trunk and the
nervus intermedius on two sides (4%).” This means that
there exists a small proportion of individuals with vascular
penetration between the facial nerve and the nervus inter-
medius, including asymptomatic cases.

In cases of such vascular penetration undergoing MVD
for HFS, translocation of the vessel is challenging and in-
volves the risk of facial nerve palsy. In a previous study,
Lee et al. reported that HFS disappeared immediately after
surgery in 7 out of 8 cases of the penetration type, but
postoperative facial nerve palsy occurred in one case.” In a
report by Oh et al., the left AICA penetrating the REZ of
the facial nerve was moved via a 2-mm incision in the di-
rection of the facial nerve fibers and interposition of Tef-
lon cotton.” After the surgery, ipsilateral facial nerve palsy
remained, despite the disappearance of HFS. In our case,
we made a similar incision in the direction of the facial
nerve fibers; however, no postoperative facial nerve palsy
took place. One possible reason for this difference seems
that the penetration site was probably between the facial
nerve and the nervus intermedius. A gap in the nerve fi-
bers at the penetration site was already existing, and this
site was able to be dissected easily. If the penetration site
had been the main trunk of the facial nerve, blunt dissec-
tion would have been relatively challenging, and facial pa-
ralysis would likely have taken place. As for future work, if
the relationships among the facial nerve, the nervus inter-
medius and the vessel could be identified via intraopera-
tive nerve integrity monitoring, which would help to deter-
mine whether or not to split the nerve fibers and to pre-
dict the likelihood of postoperative facial nerve palsy.

Besides these anatomical differences, careful intraopera-
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Fig. 2 Intraoperative findings. (A, B) The distal part of the loop of AICA (black arrow) was found to be penetrating the facial
nerve fibers (white arrow). The yellow arrow shows the penetration point. The vessel was distant from the vestibulocochlear nerve
(white arrowhead). The perforating artery of the AICA (black arrowhead) restricted its movement. (C) We split the nerve fiber
cleft, probably between the facial nerve and the nervus intermedius, approximately 4 mm in the direction of the nerve fibers (black
arrowheads). (D) Then, we moved the AICA approximately 2 mm toward the internal acoustic meatus. The white arrow shows the
direction of the transposition of the AICA. (E) After moving the AICA (black arrow), the loop of the AICA was fixed on the petrous

bone with Teflon (black arrowhead) and fibrin glue.
AICA, anterior inferior cerebellar artery

tive manipulation is important to avoid postoperative fa-
cial nerve palsy. In the present case, we took care to mini-
mize the incision of nerve fibers and to avoid compression
of the facial nerve by surgical instruments. Furthermore,
several reports have suggested that the insertion of Teflon
cotton between the nerve and the culprit vessel is insuffi-
cient for decompression'” and that Teflon cotton forms
granuloma.'"” Based on these facts, the disappearance of
facial spasm after surgery in our case was believed to be
because the offending artery was relocated without placing
a prosthesis between the nerve and the artery.

NMC Case Report Journal Vol. 11, 2024

The change of waveform on AMR or confirmation of
nerve indentation after transposition of the offending ar-
tery would help determine whether successful nerve de-
compression was achieved. In the present case, the change
of the waveform was not obvious when the AICA was
moved, and the indentation could not be sufficiently ob-
served because the perforating artery restricted the trans-
position of the AICA. In such cases, the AICA should be
moved as far from the contact point of the facial nerve as
safely possible.

Finally, the penetration of blood vessels into the facial
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Table 1 Case reports of penetration of the artery into the facial nerve

Author (year) Penetrating Penetration site Preoperative Postoperative HFS Complications
artery HFS
Liu R (2001)® AICA Separated facial nerve trunk -
Oh CH (2015)” AICA Separated facial nerve trunk + Disappeared Facial hemiplegia
Alonso F (2017)% AICA A cleft between the facial nerve N/A
and nervus intermedius
LiL (2021)” Perforating artery A cleft between the facial nerve + Disappeared None
of AICA and nervus intermedius
Lee HS (2023)” Six AICAs, one N/A All (8/8) Seven of the eight One of the eight
perforating artery patients had no spasm  patients suffered from
of AICA, and one on the fifth day after transient facial
PICA surgery hemiplegia
Present case AICA A cleft between facial nerve and + Disappeared None

nervus intermedius

AICA, anterior inferior cerebellar artery

nerve is of some interest from a developmental perspec-
tive. Sataloff et al. showed that a facio-acoustic primor-
dium develops at the third week of gestation, which was
followed by the peripheral extension of the facial nerve. In
the fourth week, the facial nerve divides into two parts,
one of which becomes the chorda tympani. The nervus in-
termedius arises in the fifth to sixth weeks of gestation."”
By contrast, the AICA, which is the culprit vessel in many
HEFS cases, is said to arise at the fourth to fifth month of
gestation.” At this time, the formation of the facial nerve
fiber is complete. Hence, for the AICA to pass between the
facial nerve trunk and the nervus intermedius, it must
start developing much earlier than normal. Such develop-
mental abnormalities are speculated to result in vascular
penetration.

Conclusion

We carried out MVD for a case of HFS with the AICA
penetrating the facial nerve fibers. In such cases, the vessel
cannot be completely displaced, and separation or splitting
of the nerve fibers must be performed to move the vessel;
this action has the risk of postoperative facial paralysis.
We think that careful intraoperative manipulation and un-
derstanding of the positional relationship between the fa-
cial nerve, the nervus intermedius, and the culprit vessel
are important.
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