management, we can further improve hemostatic manage-
ment of cardiac surgical patients and reduce the burden of
perioperative coagulopathy.
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Occupational Hazards of Exposure to
Magnetic Resonance Imaging

To the Editor:

The recently published Practice Advisory on Anesthetic
Care for Magnetic Resonance Imaging does not comment
on the occupational hazards of magnetic resonance imaging
(MRI) exposure for anesthesia providers.! Transient sensory
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effects such as vertigo, nausea, dizziness, metallic taste,
and visual phosphenes during exposure to MRI have been
widely reported in the radiology literature.” Vertigo is the
most common and potentially most problematic of these
symptoms. de Vocht er al® surveyed workers in an MRI
scanner manufacturing plant, and 22% of the respondents
reported experiencing vertigo while at work. In a survey of
nurses working in MRI, 7% reported vertigo or dizziness
and 12% reported an illusion of movement.* Although not
a widely recognized phenomenon in the anesthesia commu-
nity, we recently published a report of MRI-induced vertigo
in a nurse anesthetist taking care of a patient in a 3-Tesla
scanner.’

The exact mechanism of MRI-induced vertigo is unclear,
but there may be separate contributions by static and time-
varying magnetic fields.® Moreover, recent work suggests
that the magnetic field induces electrical currents in the
endolymph of the vestibular apparatus of the inner ear. This
causes deflection of the stereocilia in the hair cells of the
cupula, which is then in turn erroneously interpreted by
the brain as rotational movement.” Regardless of the pre-
cise physiology, it is well established that the risk of vertigo
increases with the field strength of the MRI scanner, the
proximity to the bore of the MRI scanner, and the rate of
movement (linear and rotational) within the magnetic field.
Because they need to move around inside the MRI room
and often attend to patients within the bore of the scanner,
anesthesia providers are at significant risk of experiencing
vertigo.>>® Clinical experience suggests that the symptoms
are transient and there is no evidence of long-term sequelae.
Nonetheless, intense vertigo can be a debilitating experience
that may have a profound impact on a practitioner’s abil-
ity to safely care for a patient in the MRI. Furthermore,
there are data to suggest that the exposure to MRI may
adversely affect hand—eye coordination and even cognitive
performance.’

Currently, there are no regulations for occupational
exposure to MRI for healthcare workers in the United
States. Guidelines published in 2009 (and updated in
2014) by the International Commission on Non-Ioniz-
ing Radiation Protection suggest limiting the change in
magnetic flux density (magnetic field) to 2 Tesla for any
3-s period, largely because of concerns about vertigo and
nausea.'® Exposure to static magnetic fields of up to 8
Tesla can be justified in controlled environments with
appropriate work practices implemented to minimize
the motion-related sensory phenomena. These guidelines
assume that a clinician in the MRI environment can con-
trol his or her distance from the scanner as well as the
speed of motion within the MRI room. However, it is
easy to imagine an airway emergency occurring within the
bore of a 3-Tesla or 7-Tesla MRI scanner, during which
there would be little the anesthesia provider could do to
limit his or her exposure to a rapidly changing magnetic

field.
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Magnetic resonance imaging—induced vertigo in anesthe-
sia providers may become more common as the strength of
MRI scanners increases. We think that education and pre-
vention regarding this problem are imperative. Anesthesia
providers should be instructed to stay as far away from the
scanner as possible while still providing safe patient care.
When possible, clinicians should avoid leaning directly into
the bore of the MRI scanner. Rapid movements, including
both linear translation and head rotation, should be avoided.
Finally, back-up personnel should be available in the event
that a provider experiences intense vertigo that impairs his
or her ability to safely care for patients. It is our hope that
future revisions of the Practice Advisory on Anesthetic Care
for Magnetic Resonance Imaging will address these concerns.
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In Reply:

On behalf of the American Society of Anesthesiologists Task
Force on Magnetic Resonance Imaging, we appreciate the
efforts of Dr. Gorlin and coauthors to publicize the phenom-
enon of vertigo and other physical effects that may be experi-
enced by healthcare professionals who work in the magnetic
resonance imaging (MRI) environment. They note that these
effects are neither widely known nor commonly experienced
by anesthesia professionals, even among those who spend
a great deal of time providing anesthesia care for patients
undergoing MRI. Although there is a lack of strongly sup-
portive evidence, we believe that these experiences may well
be related to the strength of the static magnetic field, desig-
nated by the tesla number of the scanner, and movement of
the individual (or more specifically one’s head movement)
within that field near its central region. Nurses routinely
working with patients lying within 1.5- and more so 3-tesla
scanners have reported associated health complaints.! Lean-
ing inside the scanner bore to locate the pulse oximeter, find
an IV injection port, or assess a patient’s airway may be the
kind of activity that could produce this sensation. It may
be that anesthesiologists do not encounter these effects as
much because they are less apt to engage in this activity to
the extent as do the nurses with whom we work. Despite
the decades-long recognition of MRI-associated vertigo and
other neurobehavioral effects, no long-term deleterious con-
sequences have been documented to date.”

Awareness of this phenomenon and prudent caution to
avoid sudden head movement in the area of the scanner bore
would appear to be common sense advice; however, at this
time, the accumulated evidence needed for such a recom-
mendation is not available. Admittedly, protocols at some
research MRI facilities where 7-tesla and higher static field
magnets are in operation prohibit technicians from working
alone in the scanner as a precaution against the effects of
disabling vertigo and its untoward consequences. At pres-
ent, we cannot recommend without more compelling evi-
dence that “anesthesia providers be instructed to stay as far
away from the scanner as possible” or that “clinicians should
avoid leaning directly into the bore of the MRI scanner.”
Finally, having “back-up personnel available in the event that
a provider experiences intense vertigo that impairs his or her
ability to safely care for patients” cannot be recommended
without evidence that such resources are justified. Although
we do agree that this phenomenon may occur more often in
the future as higher field strength magnets evolve from the
research arena into clinical imaging, the American Society of
Anesthesiologists process of practice parameter development
will require convincing evidence to make appropriate recom-
mendations regarding neurobehavioral and cognitive effects
of MRI. The task force does intend to address this issue in a
future update of the Practice Advisory.
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