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Meniere Symptoms Induced by an Otologic Implant during MR

Brent H. Adler, Russell Nusynowitz, and Carol Ballart
Summary: A patient who had had sacculotomy with placement
of a stainless steel sacculotomy tack 20 years earlier experi-
enced vertigo and auditory sensations during MR imaging. The
safety of these prostheses in MR is questionable. A simple
method of determining ferromagnetic interaction is proposed.

Index terms: Ear, prostheses; Iatrogenic disease or disorder;
Magnetic resonance; Meniere disease

The effects of high-strength magnetic fields
on in vivo foreign bodies has been widely dis-
cussed in the literature. Case reports of morbid-
ity and mortality abound; however, the mag-
netic resonance (MR) evaluation of patients
with otologic implants is considered safe (1, 2).
Throughout the 1960s and 1970s, thousands of
patients with Meniere disease underwent saccu-
lotomy with placement of a sacculotomy tack.
These stainless steel tacks act as a valve to
relieve hydrops as pressure accumulates (3). In
theory, the 2-mm nonferromagnetic prosthesis
should be unaffected by the magnet. Our expe-
rience raises some doubts about their safety
and the means of measuring in vitro magnetic
effects. We also are proposing a simple but
sensitive method of determining ferromagnetic
interaction.

Case Report
A 60-year-old patient with intermittent dizziness and

vertigo was referred to our imaging center for MR to eval-
uate her internal acoustic canals. All patients we image are
questioned about surgical and work history as well as any
prostheses that may be pertinent for their safety near the
magnet. Imaging is done on a 1.5-T Siemens magnet. As
the patient entered the magnet, she told the technologist
she was feeling dizzy and was having an attack of Meniere
disease but could continue. She admitted to the technol-
ogist she had a “plastic tack” placed approximately 20
years ago for Meniere disease. She was placed into the
bore and a locating image and T2-weighted axial images
were obtained. At this point, the patient could no longer
tolerate her increasing vertigo and a loud “popping
sound.” The patient began to hear the sound as she en-
tered the bore and before a sequence began. She was
removed from the magnet suite and felt immediate dimi-
nution of her symptoms. Her vital signs were unremark-
able, her skin warm and dry. She described her symptoms
as exactly corresponding to Meniere disease. Approxi-
mately 8 hours after the exam she began to feel better, with
complete resolution by the following morning. Further in-
vestigation revealed that she had a “Cody stainless steel
tack.” The sacculotomy tack was placed for decompres-
sion of the saccule from endolymphatic hydrops (Cody
Sacculotomy Tack Information Sheet, Smith and Nephew
Richards, Bartlette, Tenn) [3]. This accounts for the artifact
on her scan (Fig 1).

We were able to obtain several sacculotomy tacks from
the manufacturer and attempted to reproduce the experi-
ment performed by Shellock et al (1). In his work, the
ferromagnetism of the device was determined by move-
ment of the object on a petri dish placed in the magnetic
bore. We modified the experiment and floated the tacks on
distilled water. The tacks are small enough to be sus-
pended by the surface tension of water. By doing this we
have overcome the static friction of the metal on plastic.
(This technique is borrowed from ancient compass de-
sign.) We readily observedmotion of the tack, which main-
tained orientation with the magnetic field.

Discussion

Injury has been widely reported from dis-
lodged and broken surgical prostheses in pa-
tients undergoing MR imaging. However, oto-
logic implants (excluding cochlear implants)
frequently are reported as safe in in vitro exper-
iments in field strengths up to 1.5-T (1, 2, 4).
These tests concentrated on evaluating ferro-
magnetic properties and motion of ex vivo im-
plants. These reports have included stainless
steel and other nonferromagnetic devices, in-
cluding this specific device, the Richards Cody
sacculotomy tack, stainless steel American So-
ciety for Testing Material (ASTM) F138, manu-
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Fig 1. Metallic susceptibility artifact in
right temporal bone from stainless steel sac-
culotomy tack, T1-weighted locating MR se-
quence.

Fig 2. The Richards Cody sacculotomy
tack, stainless steel ASTM F138, manufac-
tured between 1972 and 1975.
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factured between 1972 and 1975 (Fig 2). It
frequently has been postulated that significant
amounts of impurity will exist in nonferromag-
netic prostheses simply from the cold working
of the device after forging. These impurities
would likely lead to a weak ferromagnetism in
the smallest devices.
Our patient’s vertigo and auditory sensations

with proximity to the magnet lead us to believe
that her prosthesis is adversely affected by the
field, either by some physical irritation to the
adjacent sensory organ (the stapes, saccule,
utricle, or vestibular or cochlear nerve), or that
an electric current was induced that might stim-
ulate the vestibular or cochlear nerve. Our pa-
tient’s symptoms and the preliminary work we
have done with the Cody tack suggest that in
vitro evaluation of small prosthesis may be in-
complete.
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