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Acoustic Neuromas: Evaluation
by Magnetic Resonance Imaging

Proton magnetic resonance imaging (MRI) examinations were performed in six pa-
tients with seven acoustic neuromas, and the results were compared with conventional
tomography of the internal auditory canals, contrast-enhanced computed tomography
(CT), and air CT cisternography. All tumors were identified with MRI. The three largest
tumors (> 1 cm diameter) looked similar to the tumors seen on CT scans, although the
extent of the tumor was better seen with MRI in two cases. The four small (< 1 cm
diameter) cerebellopontine angle and intracanalicular tumors were well seen with MRI,
with appearances corresponding to those seen with air CT cisternography. No side
effects were encountered with the MRI examinations. MRI is an accurate, noninvasive
alternative to contrast-enhanced CT and air CT cisternography in the diagnosis of
acoustic neuromas.

Acoustic neuromas are relatively common benign tumors that usually arise from
the vestibular division of the eighth cranial nerve and characteristically occur in the
cerebellopontine angle and internal auditory canal (IAC). Conventional radiologic
diagnosis depends on the use of plain radiographs, conventional tomography,
contrast-enhanced computed tomography (CT), air or gas CT cisternography, and
vertebral angiography. Metrizamide CT cisternography is an alternative to air or
gas CT cisternography but is associated with a higher incidence of side effects.

Abnormalities on plain radiographs and conventional tomograms depend on the
development of bony changes that may be present when the tumor is small [1].
Contrast-enhanced CT is accurate in the detection of acoustic neuromas greater
than 1 cm in size, but false negatives may occur in small or purely intracanalicular
tumors [2, 3]. Therefore, air or gas CT cisternography is used for detecting small
tumors and is very accurate [4], although false negatives may occur in the presence
of arachnoid adhesions or very narrow IACs [5, 6]. Vertebral angiography is
reserved for cases in which the surgeon needs to know the vascular supply of the
tumor.

Early reports on low-resolution proton magnetic resonance imaging (MRI) have
described acoustic neuroma appearances similar to those seen on contrast-
enhanced CT [7-9], although intracanalicular extension of a small acoustic neuroma
has also been described [10]. With recent improvements in the quality of MR
images, including the use of a 256 X 256 reconstruction matrix, it is now possible
to routinely image the normal IAC containing the seventh and eighth cranial nerves.
This provides the anatomic basis for the demonstration of small acoustic neuromas
and gives MRI as good a potential for diagnosis as contrast-enhanced CT and air
CT cisternography. We compared the results of conventional tomography, contrast-
enhanced CT, air CT cisternography, and MRI of the IAC in six patients with
acoustic neuromas.

Subjects and Methods

Six patients (four men and two women) with clinical diagnoses of acoustic neuromas were
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TABLE 1: Conventional Tomography, Contrast-Enhanced CT, Air CT Cisternography, and MRI of the Internal Auditory Canal for
Imaging Acoustic Neuromas: Comparison of Findings

Clinical
Features (Duration)

Case No.
(age, gender)

Conventional
Tomography

Contrast-Enhanced CT

Air CT
Cisternography

MRI

188, M) : s s Otalgia, tinnitus,
deafness (2
years); sensori-
neural deafness

Vertigo, tinnitus,
deafness (3
years); right sen-
sorineural deaf-
ness

Deafness, vertigo (5
years); left senso-
rineural deafness

Deafness (long his-
tory); right senso-
rineural deafness

Left-sided deafness,
tinnitus (2 years)

Progressive deaf-
ness on left and

Marked enlarge-
ment of canal and
porus

Widened right IAC

Left flask-shaped
canal, normal po-
rus

Funneling of right
IAC

Funneling of left IAC

Funneling of both
IACs, right
greater than left

Low attenuation,
nonenhancing
mass displacing
fourth ventricle

1.5 cm contrast-en-
hancing cerebello-
pontine angle
mass on right

Normal

1 cm contrast-en-
hancing cerebello-
pontine angle tu-
mor

1.5 cm contrast-en-
hancing cerebello-
pontine angle

Large mass in cere-
bellopontine angle
extending anterior
to porus

1.5 cm mass in right
cerebellopontine
angle

Tumor just project-
ing into left cere-
bellopontine angle

1 cm mass in right
cerebellopontine
angle

4 cm intra- and extra-
canalicular tumor

1.5 cm bilobular mass
in angle and canal

0.8 cm tumor in left IAC

1 cm mass in right cer-
ebellopontine angle
with extension into
IAC

1 cm intra- and extra-
canalicular tumor

Bilateral cerebellopon-
tine angle and IAC
tumors; right 1.5 cm

slight deafness on
right (20 years);
neurofibromatosis

mass on right; and left 1 cm

normal left side

Note.—IAC = internal auditory canal.

TABLE 2: Pulse Sequences Used in MRI of the Internal Auditory
Canal in Patients with Acoustic Neuromas

Interval (msec)

Pulse Sequence
TR T TE

Inversion-recovery (IR):
IR 1500/500/44 . .. ... .. ... .. 1500 500 44

Spin-echo (SE):

SESA0/40; oo v a6 9% s ¢ 540 40
SE 54444 ... ... ... .. 544 44
SE 1580/80 v vivmsisamans 1580 80

selected (table 1). These patients had conventional diagnostic studies
consisting of IAC tomography and CT (with and without 50 ml of
Conray 420 for enhancement) using either an Elscint Exel 905 or EMI
CT 1010 CT scanner. Air CT cisternography was performed using
the same instrument in patients with suspected small or purely
intracanalicular tumors.

MRI was performed on a cryogenic magnet-based imaging system
operating at 0.15 T; its use in four patients has been described [11],
as has a similar machine operating at 0.5 T in two cases. Permission
was obtained from the Royal Postgraduate Medical School, and MRI
was performed in accordance with guidelines provided by the National
Radiological Protection Board [12]. Several pulse sequences were
used, and these are described in table 2 using American College of
Radiology nomenclature [13].

The patients’ clinical histories and subsequent surgical results in
four cases were reviewed. One patient initially referred into this study
with a slightly widened porus had a normal MRI examination followed
by normal air CT cisternography and was not considered further.

Results

No adverse effects were encountered from the MRI ex-
amination. The results of clinical examination, conventional

» .:" 1 ‘

Fig. 1.—SE 1580/80. Normal seventh and eighth cranial
nerves (arrows) in intracanalicular course.

tomography, contrast-enhanced CT, air CT cisternography,
and MRI are summarized in table 1. Acoustic neuromas were
surgically removed in four cases.

Plain skull radiographs and tomograms showed generalized
enlargement of the IAC in two cases, a flask-shaped IAC in
one, and funneling in the other. CT was performed in five of
six cases and was positive in four of six tumors. Air CT
cisternography was undertaken in four of six patients and
was positive in each.

MRI demonstrated a normal IAC on the uninvolved side in
five of the six cases (fig. 1) (the exception being bilateral
tumors in case 6). The normal appearances were seen well
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Fig. 2.—Case 1, 4 cm acoustic neu-
roma. A and B, Contrast-enhanced CT 'jt‘

@

scans after injection of 50 ml of Conray
420. A, Tumor has low attenuation. B,
Bony change seen well. IR 1500/500/44
(C) and SE 1580/80 (D) scans better show
full extent of tumor.

Fig. 3.—Case 2, 1.5 cm acoustic neu-
roma. Air CT cisternogram (A) and SE
1580/80 scan (B). Tumor (arrows) mainly
in cerebellopontine angle, but intracanal-
icular extension is apparent.

A

because of the lower signal received from the surrounding
dense petrous bone.

The intracanalicular and cerebellopontine angle compo-
nents of all seven tumors were demonstrated well with MRI.

These included large tumors in which the medial extent of the
tumor was demonstrated better than it had been with con-
trast-enhanced CT (fig. 2). In other cases the tumor was
smaller and largely in the cerebellopontine angle, with an
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Fig. 4.—Case 3, 0.8 cm acoustic neu-
roma. A, Conventional tomogram. Expan-
sion of IAC. B, Air CT cisternogram. Small
component of tumor in left cerebellopon-
tine angle is seen. C, SE 1580/80 scan.
Tumor is seen well.

ikt

W
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extension into the adjacent IAC giving it a funnel-shaped
appearance (fig. 3). A small, largely intracanalicular tumor was
also demonstrated (fig. 4).

Bilateral tumors were seen in case 6, although CT only
demonstrated a single tumor (fig. 5). This patient’s hearing
was better on the side with the larger tumor, and initial
management was conservative. Skin biopsy confirmed a di-
agnosis of neurofibromatosis.

Discussion

In our small series of cases the information provided by
both contrast-enhanced CT and air CT cisternography was
provided by MRI also. In addition the extent of the three
largest tumors was accurately demonstrated by MRI. Al-
though CT usually displays dense, homogeneous enhance-
ment giving excellent demonstration of large acoustic neuro-
mas, less well defined areas of low attenuation may be seen

Fig. 5.—Case 6, bilateral acoustic neuromas. SE 540/ o ’
40 scan. Both tumors seen well. also. Small tumors were also positive, rather than appearing
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as a failure to fill the IAC with air. Therefore, MRI might have
an important role in the diagnosis of acoustic neuromas, since
it is totally noninvasive and does not have the complications
associated with contrast injection or lumbar puncture. The
exclusion of acoustic neuromas in patients with sensorineural
deafness can be inferred using MRI from demonstration of
the normal IAC, and air CT cisternography is not needed.

Bony changes are better shown with conventional tomog-
raphy than with MRI, although these changes can be inferred
to some extent from the MRI appearances. MRI does not
provide the vessel detail available with vertebral angiography,
so that both these investigations may still be required in
particular cases.

Acoustic neuromas generally display a moderate increase
in T1 and T2, giving a darker appearance than brain with the
inversion-recovery sequence used in our study and a lighter
appearance with the SE 1580/80 sequence, thus providing
contrast at the margin between tumor and brain.

ACKNOWLEDGMENTS

We thank Andrew Morrison and T. T. King for permission to study
their patients, Helen Davies for secretarial help, and lan Young and
the Department of Health and Social Security for assistance.

REFERENCES

1. Naunton RF, Petasmich JP. Acoustic neurinomas with normal
internal auditory meatus. Arch Otolaryngol 1970;91:437-443

10.

i

12

13.

MRI OF ACOUSTIC NEUROMAS 3]

. Davis KR, Parker SW, New PFJ. Computed tomography of the

acoustic neuroma. Radiology 1977;124:81-86

. Dubois PJ, Drayer BP, Bank WO, Deeb ZL, Rosenbaum AE. An

evaluation of current diagnostic radiologic modalities in the in-
vestigation of acoustic neuromas. Radiology 1978;126:173-179

. Pinto RS, Kricheff Il, Bergeron RT, Cohen N. Small acoustic

neuromas: detection by high resolution gas CT cisternography.
AJNR 1982;3:283-286, AJR 1982;139:129-132

Kricheff II, Pinto RS, Bergeron RT, Cohen N. Air-CT cisternog-
raphy and canalography for small acoustic neuromas. AJNR
1980;1:57-63

Downey EF Jr, Buck DR, Roy JW. Arachnoiditis simulating
acoustic neuroma on air-CT cisternography. AJNR 1981;2:470-
471

. Bydder GM, Steiner RE, Young IR, et al. Clinical NMR imaging

of the brain: 140 cases.
1982;139:215-236

AJNR 1982;3:459-480, AJR

. McGinnis BD, Brady TJ, New PFJ, et al. Nuclear magnetic

resonance (NMR) imaging of tumors in the posterior fossa. J
Comput Assist Tomogr 1983;7:575-584

. Randell CP, Collins AG, Young IR, et al. Nuclear magnetic

resonance imaging of posterior fossa tumors. AJNR
1983;4:1027-1034, AJR 1983;141:489-496

Young IR, Bydder GM, Hall AS, et al. The role of NMR imaging
in the diagnosis and management of acoustic neuroma. AJNR
1983;4:223-224

Young IR, Burl M, Clarke GJ, et al. Magnetic resonance proper-
ties of hydrogen: imaging the posterior fossa. AUNR 1981;2:487—
493, AJR 1981;137:895-901

National Radiological Protection Board. Exposure to nuclear
magnetic resonance imaging. Radiography 1981;47:258-260
American College of Radiology. Glossary of NMR terms. Chicago:

American College of Radiology, 1983



