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] or decades, magnetic resonance
imaging (MRI) suite layout has
been a one-step process for de-

sign professionals, largely consisting of
copying and pasting the MRI vendor’'s
template into the floor plan.

The equipment was long considered
too complex, too specialized and too ex-
pensive to entrust the supporting design

SAFETY
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tween standard design and clinical prac-
tice has been cited as one of the con-
tributing factors to a dramatically in-
creasing rate of accidents that jeopard-
izes the safety of both patients and
clinical caregivers.

The American College of Radiology
(ACR) published a document in 2002 ti-
tled the “White Paper on MR Safety,”

‘MR Facility Design Guidelines’
takes planners through the process

by Tobias Gilk

to architects. In fact, this shifting of re-
sponsibility away [rom the design pro-
fessional has been so complete that

[Ihere have been no building codes or

standardized design practices promul-
gated for MRI suites.

The result of this disconnect between
crucial elements of facility design and
applicable codes and standards has
been a widening gap between what MRI
suites were designed to do and what
they're expected to accomplish today.

Surgical connection

Often designed with only diagnostic ex-
aminations and ambulatory patients in
mind, many MRI suites are now routine-
ly used for minimally invasive interven-
tional applications and are treating pa-
tients of increasing acuity. The gap be-

y

which addressed a number of opera-
tional and clinical aspects of patient
safety and proposed a basic organiza-
tional layout for an MRI suite. However,
it was written primarily as a policy man-
ual and not design guidance, and it
explicitly stated that the principles were
based on'existing MRI facilities. In an
update to the document in 2004, minor
concessions were added to issues of
MRI suite planning and design

This year, however, a wholly rewritten
document, retitled the “ACR Guidance
Document for Safe MR Practices: 2007,”
has been dramatically expanded to offer
a new standard for the design of MRI
suites. Consistent with the proceeding
issues of the 2007 guidance document,
the ACR reaffirms the application of the
four-zone principle in laying out MRI

suites. Under this principle, a person
must successfully complete sequential
levels of screening before they are
cleared to proceed from areas with zero
risks from MRI magnetic fields toward
the magnet itself.

As with the previous publications, the
current guidance document provides a
conceptual floor plan that illustrates one
potential layout achieving the four-zone
objectives. It is important to note, how-
ever, that this layout is meant to be illus-
trative and the provided floor plan is in
no way to be viewed as a sanctioned
prototype or template for a safe or com-
pliant suite.

With so many factors in the MRI suite

involved in patient safety, canned proto-
types and copy-and-paste design solu-
tions will invariably present safety and
operational conflicts with one or more
of a number of factors, including techni-
cal siting requirements, patient through-
pul expectations, clinical staffing, pa-
tient acuity, clinical applications and in-
terventional care as well as others.

It is for this reason that the “MR Facil-
ity Safety Design Guidelines,” which is
part of the ACR guidance document, of-
fers a breakdown of the most frequently
utilized programmatic elements in MRI
and structures them in a narrative se-
quence so that design solutions unique
to the needs of an imaging provider can
be developed.

Understanding the process

All of this is intended to shed light on the
operational process for the design pro-
fessional. The country is littered with ex-
amples of technically sufficient and
code-compliant MRI suites that, because
of layout and design, impede operational
effectiveness and compromise the safety
of patients and staff. Without a better
understanding of patient flow and the
management of care in the MRI suite, ar-
chitects and engineers are doomed to re-
peat the mistakes of the last 20 years.
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The following elements provide a ba-
sis for this understanding:

* Clinical screening. Following
the progress of the patient as he or
she enters the MRI suite, one of the
first functional elements is the
screening of the patient. Sometimes
this has been initiated with a pre-
screening telephone call, but fre-
quently it begins with a questionnaire
for the patient to fill out regarding
their medical history. After the ques-
tionnaire is filled out, it must be re-
viewed with the patient and a trained
MRI staff member. Because of the po-
tentially sensitive nature of these con-
versations and the importance of full
disclosure, Health Insurance Portabil-
ity and Accountability Act (HIPAA)
issues are of significant importance in
suite planning and design.

¢ Physical screening. Following
a successful clinical screen for metal
fragments, contrast agent sensitivi-
ties and contraindicated implants,
the patient must then undergo a
physical screening to assure that he
or she does not have ferromagnetic
materials on their person that could
become threats in proximity to the
MR scanner. Iron-containing materi-
als are so ubiquitous that it takes ef-
fort to rule out ferrous materials in
clothing, jewelry, accessories—even
cosmetics and tattoo inks. Many fa-
cilities ask patients to remove their
street clothes and change into
gowns or scrubs. Others carefully
screen MRI patients and their cloth-
ing prior to admitting them into ar-

* Ferromagnetic detection.
While the ACR MR Safety Comimit-
tee strongly rebukes the use of
conventional airport-style metal de-
tectors for patient screening, the
committee is now specifically rec-
ommending the use of specially de-
veloped ferromagnetic detectors for
use in screening persons entering
the MRI suite. Designs for new or
updated facilities should address the op-
erational and minimal siting require-
ments for these new devices.

PREPARATION ©

The ACR guidance document calls for

provisions for clinical and physical screening

of all persons in the MRI suite.

New ferromagnetic detectors can identify
and localize potential threats.

MRI suites should be provided with access

controls to keep unscreened or untrained
persons away from the hazards.

screened MRI patients share holding or
sub-wait areas with patients for other
modalities. These mixed-patient hold-
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¢ Multi-modal imaging suites. Be-
cause of concerns about co-mingled pa-
tients, the new guidance document of-
fers warnings to facilities where post-

ing areas present the opportunity for
introduction of ferromagnetic materi-
als and, depending upon the layout, al-
so increase the opportunity for un-

screened individuals to enter into
the magnet room.

* Access controls. To prevent
the unscreened person or object
from entering the higher-risk areas
of the MRI suite, the guidance docu-
ment also outlines where access
controls should be placed and how
systems should be specified to mini-
mize the likelihood of unauthorized
entry by persons or equipment.
Magnetic swipe cards, one of the
most common access control de-
vices used in contemporary hospi-
tals, are often erased when brought
close to the scanner and, as a result,
are problematic when used to se-
cure MRI suite access.

e Situational awareness. De-
spite the presence of screening
protocols and locked doors, the sin-
gle greatest asset in minimizing
risks in the MRI suite is effectively
trained staff and their ability to
monitor activities within and ap-
proaching the MRI scanner. Too of-
ten these staff members are se-
questered in black-box control
rooms without the ability to see or
hear those approaching the door to
the magnet room. The guidance
document provides design consid-
erations for the technologist’s field
of view Lo reinforce the safety ele-
ments with staff oversight.

¢+ Clinical care. As the clinical
uses of MRI change so, too, should
the physical facilities provided to
support patient care. The guidance
document identifies areas of clini-
cal practice that should be investi-
gated before designs for a suite are
developed. These include question-
ing the use of medical gases and
anesthesia, areas for induction and
recovery of sedated patients, areas
for exam and contrast preparation,
interventional applications within
the MRI suite and infection control
practices suggested for each of
these. The design responses Lo
each of these issues can be substantially
different among different facilities, but
the inquiry into the design needs of
each should be equally thorough.

* Cryogens. A number of accidents
involving the escape of superconduct-
ing-enabling cryogens, referred to as a
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DOWNLOADING A /FREE COPY/
OF THE MR GUIDELINES

he new American College of Radiology’'s “"ACR Guidance Document for
Safe MR Practices: 2007" is available for free download in .pdf format
from the American College of Radiology at www.acr. org/mr_safety.
Though the “MR Facility Safety Design Guidelines” (which is Appendix 2
within the guidance document) provides valuable input in design criteria for
patient safety in the magnetic resonance imaging (MRI) suite, there are many
aspects of MRI facility design that are beyond the scope of the ACR publication.
It is still left to the facility and design professional to address technical
siting criteria, operational issues and financial considerations.—T.G.

/ codes+standards

There are a myriad of other design
considerations in the MRI suite beyond
patient safety, including operational effi-
ciency, technical performance of the
equipment, unique life-cycle costing is-
sues, building systems integration, future
expansion limitations and equipment up-
grades. However, safety should be an in-
violate principle and the most fundamen-
tal of design services

“quench,” have pointed out the poten-
tial hazards of cryogenic liquids and the
facility design elements that can help
mitigate these risks. Improper design
and maintenance of site-installed cryo-
gen venting, exhaust and pressure-relief
systems can jeopardize not only the
safety of patients and staff, but also the
MRI equipment itself. The guidance
document offers information to reduce
these risks.
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Safer MRI facilities

The guidance document clearly directs
design professionals to actively engage
MRI clients in developing safer facilities.
While providing appropriate clinical
care is the responsibility of the hospital
staff, building an environment that sup-
ports the delivery of that care is the re-
sponsibility of the design professional.
This responsibility too often has not
been met in the design of MRI facilities.

The new ACR guidance document has
become a de facto clinical standard of
care for safety in the MRI suite. The
“MR Facility Safety Design Guidelines”
within the document should likewise be-
come the MRI suite designer’s standard
of practice for safety. W

Tobias Gilk is an associate architect with Junk Archi-
tects and a co-founder of MRI-Planning, Kansas City,
Mo., a MRI facility consulting service. He also serves
on thé American College of Radiology’s MR Safety
Committee, which authored the ACR
Guidance Document for Safe MR
Practices: 2007. He can be contacted
§ through his e-mail address at tgilk@
4 mri-planning.com.

Important instructions for placing a classified ad. Please read carefully.
Health Facilities Management is published monthly; closing date is the 1st day of
the preceding month of publication. Copy for classified ads must be received by
closing date. Receive online classified advertising exposure for an entire month
with the purchase of an ad in the magazine. Individuals placing “Positions Open”
classified ads must send payment with order. Let Health Facilities Management's
classifieds get you results both online and off. Call today for complete information!
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