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SHORT REPORT

Computed tomographic analysis of hemifacial
spasm: narrowing of the posterior fossa as a

possible facilitating factor for neurovascular
compression

Hiroyuki Kamiguchi, Takayuki Ohira, Masato Ochiai, Takeshi Kawase

Abstract
Hemifacial spasm can be caused by vas-
cular compression of the facial nerve at
the root exit zone from the brainstem.
Several case reports suggest that narrow-
ing of the cerebellopontine angle cistern
caused by Paget's disease, abnormal ele-
vation of the petrous bone caused by
hyperplasia, or contralateral acoustic
neurinoma may increase the chance of
vascular compression of the facial nerve.
Therefore, posterior fossa narrowness has
been evaluated in 34 patients with hemifa-
cial spasm by measuring the petrous
angle and pons diameter index to eluci-
date whether narrowing of the posterior
fossa can act as a facilitating factor for
neurovascular compression. The petrous
angle in the hemifacial spasm group was
significantly smaller than that in the con-
trol group, which consisted of 33 patients
with an unruptured supratentorial
aneurysm, and the pons diameter index
in the hemifacial spasm group was signif-
icantly greater than that in the control
group. These results indicate that the
cerebellopontine angle cistern of patients
with hemifacial spasm is narrower result-
ing in more crowded cranial nerves and
vascular structures compared with
patients without hemifacial spasm. The
narrowness of the cerebellopontine angle
cistern may be a possible factor in facili-
tating neurovascular compression in
hemifacial spasm.
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It is well known that in most patients, hemifa-
cial spasm is caused by vascular compression
of the facial nerve at the root exit zone from
the brainstem, and there has been increasing
consensus that this disorder can be relieved by
repositioning the offending arteries. ' 2

Neurovascular compression is considered to
be generated by elongation, tortuosity, or
dilatation of normal or variant arteries. Several
cases of hemifacial spasm have been associated
with Paget's disease,34 abnormal elevation of

the petrous bone caused by hyperplasia, or
contralateral acoustic neurinoma,5 suggesting
that narrowing of the cerebellopontine angle
cistern caused by these abnormalities may
increase the chance of vascular compression of
the facial nerve. Therefore, we have evaluated
narrowing of the posterior fossa in patients
with hemifacial spasm to elucidate whether it
can act as a facilitating factor for neurovascu-
lar compression.

Patients and methods
PATIENT POPULATION

Thirty four patients with symptomatic hemifa-
cial spasm were operated on at Keio
University Hospital between 1990 and 1995.
In all patients in the hemifacial spasm group,
vascular compression of the facial nerve was
recognised at the root exit zone from the
brainstem, and microvascular decompression
was performed. The hemifacial spasm group
consisted of eight men and 26 women, ranging
in age from 25 to 74 (mean (SD) 53 1 (11-7)
years). As a control group, 33 consecutive
patients (10 men, 23 women, age range 31-72
(mean (SD) 54-2 (8 2) years)) who were
admitted to Keio University Hospital between
1993 and 1995 for evaluation of an unrup-
tured supratentorial aneurysm less than 1-5
cm in diameter, were analysed. Patients with
any other intracranial disorders were excluded
from the control group. There were no signifi-
cant differences between the hemifacial spasm
and control groups in sex and age distribution,
and all the patients in both groups were
Japanese.

EVALUATION OF POSTERIOR FOSSA
NARROWNESS BY CT
Head CT for all patients in this study was car-
ried out as follows: meticulous positioning was
conducted by taking a lateral scout view of the
head so that axial CT was parallel to the orbit-
omeatal line. The slice thickness was 5 mm in
the levels of the posterior cranial fossa.
To evaluate an elevation of the petrous

bone toward the cerebellopontine angle cis-
tern, an angle, referred to as the petrous angle,
was employed. This angle was measured
between two lines drawn from the median
point of the posterior surface of the clivus to
the posteromedial surface of the bilateral
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Axial CT was done
paraUlel to the orbitomeatal
line, and the petrous angle
and pons diameter index
were measured. (A) The
petrous angle was defined
as an angle between two
lines drawn from the
median point of the
posterior surface of the
clivus to the posteromedial
surface of the bilateral
petrous bones at the level of
the internal auditory
meatuses. (B) The
distance between the
posterior surface of the
clivus and the floor of the
fourth ventricle (CF) and
the distance between the
ventral surface of the pons
and the floor of the fourth
ventricle (PF) were
measured along the midline
on a CT slice 10 mm
above the level of internal
auditory meatuses, and the
pons diameter index was

calculated as PFICF x
100 (%).

A

petrous bones at the level of the internal audi-
tory meatuses (figure, A).
As another index to evaluate the narrowness

of the posterior fossa, we employed the pons

diameter index, which was originally used to
assess the severity of brainstem atrophy in
cases of persistent vegetative state.7 The dis-
tance between the posterior surface of the
clivus and the floor of the fourth ventricle
(CF) and the distance between the ventral sur-

face of the pons and the floor of the fourth
ventricle (PF) were measured along the mid-
line on a CT slice 10 mm above the level of
internal auditory meatuses, and the pons

diameter index was calculated as PF/CF x

100 (%) (figure, B). Measurement of the pons

diameter index was not employed at the level
of internal auditory meatuses, because the
ventral surface of the pons could not be clearly
recognised due to artifacts.
We did not use contrast enhanced CT in

the present study because enhancement of the
basilar artery and dura could interfere with
accuracy of the measurements by making it
difficult to identify the posterior surface of the
clivus or the ventral surface of the pons. All
the measurements were made by one blind
observer to eliminate between observer vari-
ability.

Results
The petrous angle and pons diameter index
were compared between the control and hemi-
facial spasm groups (table). The petrous angle
in the hemifacial spasm group was smaller
than that in the control group, and the differ-
ence was significant (P < 0 05), indicating that
the elevation of the petrous bone toward the
cerebellopontine angle cistern in the hemifa-
cial spasm group is more prominent than in
the control group. In addition, the pons diam-
eter index in the hemifacial spasm group was

greater than that in the control group, and the
difference was also significant (P < 0001),
indicating the severity of narrowing of the pos-

terior fossa in the hemifacial spasm group.

These results indicate that the cerebellopon-
tine angle cistern of patients with hemifacial
spasm is narrower, resulting in a more

crowded condition of cranial nerves and vas-

cular structures compared with patients with-
out hemifacial spasm.
The petrous angle and pons diameter index

were also compared between the male and
female patients in the control group. No sig-
nificant differences were detected, but the
petrous angle of the women tended to be
smaller than that of the men (men 107-9 (SD
5.1); women 105-3 (SD 7-6)).

Discussion
Hemifacial spasm is a motor counterpart of
trigeminal neuralgia,4 both of which are

caused primarily by vascular compression of
the root exit zone of the nerves. Several
authors have shown that trigeminal neuralgia
can also be caused by compression of the
nerve by distorted petrous bone.48 Smith and
Mumford8 measured an angle of the petrous
bone at the site where it is crossed by the
trigeminal nerve by using impression tech-
niques to produce a plaster model of the bone,
and considerable variations were found. They
speculated that these variations could be a fac-
tor in the genesis of trigeminal neuralgia.
Similarly, petrous bone anomalies are consid-
ered to be a causative factor in some patients
with hemifacial spasm. Tanaka et al 5 have
reported a patient with abnormal elevation of
the petrous bone presenting as hemifacial
spasm. In this patient the facial nerve was

compressed by the anterior inferior cerebellar

Petrous angle and pons diameter index in the control and hemifacial spasm groups

Petrous angle Pons diameter index (%/)
Mean (SD) (05% CI) Mean (SD) (95% CI)

Control group (n = 33) 106-1 (7-1) (103-6-108-7) 85-7 (5-1) (83-9-87 5)
Hemifacial spasm group (n = 34) 101-5 (9 2)* (98-2-104-8) 90-1 (4 3)** (886-91-7)

*P < 0-05; **P < 0-001 v control group (Student's t test).
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artery which was displaced by the elevated
petrous bone. Nishi et a16 have reported that a
patient with a large acoustic neurinoma dis-
placing the brainstem had contralateral hemi-
facial spasm, which was ameliorated by total
removal of the contralaterally located tumour.
Both the abnormal elevation of the petrous
bone and the contralateral mass lesion displac-
ing the brainstem cause the cerebellopontine
angle cistern to be tight and crowded with cra-
nial nerves and vascular structures, which in
turn is considered to increase the chance of
vascular compression of the facial nerve.9 The
results of the present study indicate that the
degree of normal variation in narrowing of the
posterior fossa as evaluated by the petrous
angle and pons diameter index may also affect
the chance of neurovascular compression.

Neurovascular compression is considered to
be generated by elongation, tortuosity, or
dilatation of normal or normal variant arteries.
Carlos et a19 described several anatomical vari-
ations of the posterior fossa arteries which may
increase the chance of vascular compression of
the facial nerve. These variations include (1)
common trunk anomalies in which both the
anterior and posterior inferior cerebellar arter-
ies originate from a common trunk, (2) the
posterior inferior cerebellar artery originating
from high portions of the vertebral artery, and

(3) the anterior inferior cerebellar artery with a
proximal branching pattern.

It is concluded that the narrowness of the
cerebellopontine angle cistern together with
these variations of vascular anatomy are possi-
ble factors facilitating neurovascular compres-
sion in hemifacial spasm.
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