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Safety in Non-Operating Room Anesthesia (NORA)

by Jason D. Walls, MD, and Mark S. Weiss, MD

INTRODUCTION

As case volumes increase year after year,
Non-Operating Room Anesthesia (NORA) con-
tinues to evolve,' with NORA-based proce-
dures comprising a larger share of modern
anesthesia practice than ever before.? Growth
in NORA-based procedures can be attributed
to many driving influences, including the
advent of less invasive procedures, an aging
population with increasing comorbidity burden,
the introduction of new technology expanding
the indications for and complexity of NORA
cases, and the economics of a health care
environment that looks to improve value by
decreasing costs. With these advances and
growth, new demands on the anesthesia team
are challenging conventional methods.
Increasingly, NORA cases may require more
Invasive monitoring techniques and deeper
levels of sedation that carry the potential for
increased patient risk and injury. As Woodward
et al. noted, we are seeing an “evolution in
patient and procedure complexity in NORA"?

CLOSED CLAIMS DATA

Examination of closed claims databases pro-
vides insight into the potential adverse out-
comes and vulnerabilities related to NORA
procedures. The majority of NORA closed
claims cases originated in the gastrointestinal
endoscopy suite.? This might be related to the
sheer volume of cases performed there as
compared to other venues.

Patients undergoing NORA procedures,
compared to those performed in the operating
room, have a higher frequency of severe injury
and death.*5 In more than half of NORA-related
claims invalving deaths, patients were deemed
to have received substandard anesthesia care
preventable by improved monitoring tech-
nigues.® Suboptimal care and failure to provide
safe practice were seen as the leading cause of
poor outcomes.? Most claims were related to
respiratory events, specifically inadequate oxy-
genation and/or ventilation.>® Monitored anes-
thesia care was the most common anesthetic
technique used, contributing to 50% of claims.®
Oversedation leading to respiratory depression
was implicated in a third of all claims. In most
claims related to oversedation, there was lim-
ited use of monitoring expired carbon dioxide
or any respiratory monitoring at all.>s

HOW RISKY IS NORA?

Despite intriguing findings from the closed
claims work, there remain limited data related
to NORA-based outcomes, confounding efforts
to mitigate risk and improve safety.>® Conven-
tional teaching has been that patients have
increased risk with NORA-based procedures
compared to those done in the traditional oper-
ating room. However, recent findings from the
National Anesthesia Clinical Outcomes Registry
(NACOR) suggest that NORA-based proce-
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dures, as a whole, have a lower rate of compli-
cations, morbidity, and mortality compared to
traditional operating room procedures.? Impor-
tantly, though, NORA venues may differ in the
frequency of adverse events. Specifically,
Chang et al. observed a higher incidence of
complications and higher mortality in patients
undergoing NORA procedures in the cardiol-
ogy and radiology suites as compared to the
operating room or the gastroenterology suite.?
This analysis did nat control for differences in

Table 1: Challenges to providing safe
care in NORA settings

NORA-specific challenges

Remote location far from pharmacy and
supplies

Noisy environments

Limited workspace, small procedure room
Inadequate lighting

Minimal temperature regulation

Electrical / magnetic interference

Older. possibly unfamiliar equipment

Lack of skilled anesthesia support staff
Limited patient access during procedures
Inadequate power supply

Radiation safety

Challenges relevant to NORA and OR
anesthesia

Supply of equipment

Appropriate monitoring devices
Inadequate support staff
Patient-related lliness

More cases after normal working hours

Increased percentage of "emergency”
procedures
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age and comorbidity burden, so caution should
be taken interpreting the findings.

Both NORA-specific and more general pro-
cedural issues influence the risk of NORA-
based procedures (Table 1). NORA-specific
issues are related to concerns within the
NORA suite itself, including location and pro-
cedure-related challenges. NORA procedures
are often performed in crowded rooms with
limited patient access. These rooms may not
have been originally designed for an anes-
thetic. They may be retrofitted with outdated
anesthesia equipment. They may be small in
size with an inadequate power supply and
may be equipped with poor lighting. Addi-
tional issues to address in NORA procedures
are supply lines of equipment (e.g., appropri-
ate monitoring devices) and the adequacy
and availability of support staff NORA cases
are also more likely to start after normal work-
ing hours compared to the operating room.'
These “off-hour” starts may limit the availabil-
ity of critical resources and force unfamiliar
personnel to assist with the procedure and
anesthesia. Also, compared to the traditional
operating room, a greater percentage of
NORA procedures are being performed on an
emergency basis.® Whether off-hour starts
and emergency status translate to poorer
patient outcomes is unknown.

PATIENT ISSUES

Statistically, the NORA patient population is
older than the population of patients undergo-
ing traditional surgery in the operating room,
and the average age of NORA patients is
increasing more rapidly than in the group
undergoing traditional surgery. NORA patients
also tend to be more medically complex than
those in the traditional operating room cohort,
adding to overall patient risk.'"® A greater per-
centage of patients receiving NORA are classi-
fied as ASA physical status IV compared to
those in the traditional operating room.’ Often
these patients are not candidates for traditional

See “NORA," Next Page
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NORA Related Complications May Be Prevented Through Vigilant Monitoring

From “NORA," Preceding Page

operative procedures and their only option is a
NORA intervention.?

As the number of older and medically com-
plex patients receiving NORA grows, the anes-
thesia team must maintain an emphasis on the
preprocedure evaluation for assessment of
patient safety and procedural feasibility. Our
ability to adequately assess these patients prior
to their procedure may be limited or difficult, as
many clinicians performing NORA procedures
do not have either a pre-operative clinic or the
dedicated space to examine patients preopera-
tively. Patient-specific comorbidities unique to
each NORA specialty must be assessed prior to
every procedure. For example, the anesthesia
professional must evaluate the impact of esoph-
ageal stricture or refiux prior to endoscopy, the
significance of heart failure prior to an electro-
physiology study, or the severity of obstructive
sleep apnea prior to an MRI study in which the
abillity to rapidly address airway obstruction may
be limited. NORA patients may be critically ill,
and procedures may need to be performed
emergently. This urgency may result in a dimin-
ished ability of the patient to provide informed
consent. Invasive monitoring may be necessary
and should be prepared and available when
needed. Fasting status must be evaluated prior
to every procedure and must be considered
when prescribing an anesthetic technigue.

Additional concerns across the NORA spec-
trum include airway management during proce-
dures that require a shared airway. Some
procedures may involve placing the patient in a
position other than supine, such as the prone
and lateral positions for various gastrointestinal
procedures, including colonoscopy and endo-
scopic retrograde cholangiopancreatography.
In all situations, an emphasis must be placed on
real-time communication between the anesthe-
sia team, the proceduralist, nursing and other
support staff. Open, multidisciplinary communi-
cation should begin prior to the start of the pro-
cedure (e.g., to discuss anesthetic choice and
safety concems), continue through the proce-
dure, and into the recovery area always empha-
sizing patient safety.

PERSONNEL/SUPPORT TEAM ISSUES

The traditional operating room is an area that
has clearly delineated roles and practices. Anes-
thesia professionals are specifically trained to
operate within this area. In contrast, non-operat-
ing procedure rooms are usually individualized
and customized for specific procedures. Person-
nel working in the NORA environment may be
unfamiliar with operating room protocols and be
uncomfortable or unfamiliar with patients under
anesthesia. They may have a focused medical or
clinical background and are unfamiliar with anes-
thesia related problems and emergency proto-
cols. Similarly, the anesthesia team may be
treated as "outsiders," in that they may not be
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familiar with a specialized facility, its environment,
staff organization, and workflow. Open, free
communication among the staff is paramount to
safe practice, and barriers to sharing information
should be identified and addressed. Compliance
by staff to patient safety protocols should be aug-
mented by regular instruction and evaluation.

EQUIPMENT AND MONITORING
NORA equipment and monitoring should be
held to the same standards as the traditional
operating room. Appropriate equipment and
standard monitoring are key to safety in the
NORA suite. NORA cases are often performed in
remote locations far from needed resources and
with varying levels of typical anesthesia equip-
ment. Anesthesia equipment may be outdated
or retrofitted and, as previously stated, optimal
workspace and patient access can be limited by
both the actual procedure being performed and

the physical constraints of the NORA room.®

In 2013, the ASA published guidelines to
encourage safe, high quality care for NORA loca-
tions.” These guidelines provide anesthesia pro-
fessionals with minimum standards to providing
safe care by mandating the use of standard
monitoring equipment similar to the traditional
operating room including monitoring oxygen-
ation, ventilation, circulation and temperature ®
When providing NORA, anesthesia profession-
als should demand appropriate time to setup
and check all necessary equipment and have
access to the necessary resources to provide
safe NORA. Improperly functioning equipment,
suboptimal workspace, and inadequate support
should not be tolerated in the NORA suite.

IMPROVING PATIENT SAFETY FOR
NORA PROCEDURES

As NORA grows, patient safety and the qual-
ity of anesthesia provided must continue to be
emphasized to decrease risk to patients. Rea-
sonable first steps to improve patient safety for
NORA cases include adequate case prepara-
tion and a familiarization with the location,
equipment, and available staff. Overall, the
anesthesia provider must work with the proce-
dural team to assure the safety of the NORA
environment for patient care. Additional prepa-
ration measures should include the routine
maintenance of all anesthesia related equip-

ment, an adequate supply of rescue medica-
tions, and the development of appropriate
safety protocols. Establishing protocols for
emergency procedures as well as establishing
an appropriate response to adverse events add
to the safety of NORA based practice.

Recent evidence strongly suggests that many
NORA-related complications would be pre-
vented through appropriate, vigilant menitoring
and maintaining the same standard of care as
used in the operating room.? As stated above, a
closed claims analysis showed that the majority
of adverse outcomes in NORA are related to
respiratory depression and inadequate monitor-
ing. ASA monitoring standards should be Insti-
tuted in all NORA environments whenever
feasible, specifically emphasizing the assurance
of adequate ventilation through clinical evalua-
tion and manitoring expired carbon dioxide. As
in the operating room, protocols and checklists
ensuring the availability of personnel and equip-
ment may help to standardize care to produce
reliable and consistently safe results. These
measures are helpful to manage both familiar
and unfamiliar cases and may aid in providing
uniform care even with unfamiliar staff Each step
of every protocol and pathway must be evalu-
ated to create a consistent, safe, and uniform
NORA environment for both practitioners and
patients.

Adverse events can occur despite our best
efforts to anticipate and prevent them. When
these events do occur, it is essential to have a
system in place to examine them and prevent
future occurrences. Such a system must rely on
a method to define and examine potential
errors and near misses. Such systems should
be proactive, rather than reactive. Quality
improvement programs should be established
and reinforced by debriefings, root cause anal-
ysis and continuing education programs.

THE FUTURE AND BEYOND

With the continued growth of NORA creat-
ing novel, complex procedures and utilizing
advanced technology that require new and
deeper levels of sedation, anesthesia profes-
sionals are well positioned to guide a multidis-
ciplinary team approach, to improve practice, to
increase value, and maintain patient safety.

See “NORA," Page 21
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APSF Trainee Quality Improvement (TQI) Recognition Program
Update: Lauren Easterbrook, APRN, CRNA, DNAP

Louren Easterbrook, RN, BSN, from the Mayo
Clinic Nurse Anesthesia Program recently was
recognized by the APSF for her work on patient
safety involving the creation of a video entitied
“Improving Medication Handoff Practices
Between Post Anesthesia Care Unit (PACU)
Nurses and Anesthesia Providers.”

Question 1: What inspired you to under-
take your project?

We can provide the best anesthesia in the
world, but if there are breakdowns in communi-
cation across the perioperative period, then we
have done a disservice to our patients. Anesthe-
sia handoffs were a highlighted area where |
could help improve patient care. The PACU nurs-
ing staff. anesthesia providers, and my doctoral
project mentors were incredible to work with
and champions for patient safety. | was inspired
by each individual team'’s desire to improve
patient care and work collaboratively to do so.
Nursing research practices focused on observa-
tion, patient centered care, and holistic health
were what really helped me to create a project
that was impactful for our patients and staff.

Question 2: What are your future plans
for this work?

Modes of communication and information
sharing change as health care technology

evolves, and It is always evolving, forcing us to
constantly evaluate the mistakes we make in
handoff communications. | want to continue to
work with nurses, APRNs, and physicians, to
create projects that help improve patient care.
We have formed a Handoff Task Force with
people from all disciplines to create a safe
handoff process across the Mayo enterprise.

Question 3: What are your future profes-
sional plans?

| intend to keep learning and seeking new
opportunities for ways that we can improve our
anesthesia practice. | would love the chance to
work with multidisciplinary teams in perioperative
medicine at Mayo Clinic and around the country.

My goal is to work with students in the Mayo
Clinic Doctorate of Nurse Anesthesia Practice
Program as they work on their own doctoral
projects. It's exciting to see the unigue and
impactful contributions these students are
making to anesthesia research.

Question 4: Please share one good thing
about the APSF Trainee Quality Improve-
ment Program.

My favorite part about the APSF TQI Program
was meeting the APSF board at the Boston AANA
conference. | have met such inspiring anesthesia

professionals through the TQI program, including
Maria Van Pelt and Amoley Abcejo, and hope to
continue to collaborate with the APSF organiza-
tion in future research projects.

Lauren Egsterbrook is a doctorate student of
Nurse Anesthesia Practice at the Mayo Clinic
School of Health Sciences Nurse Anesthesia
Program in Rochester, Minnesota.

Lauren Easterbrook has no conflict of interest
pertaining to this article,

Anesthesia Professionals Should Continue to Develop Safe
Practices and Guidelines for NORA
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Anesthesia professionals need to continue to
define safe practices, establish appropriate
guidelines, direct efficient resource management
and establish risk related data. A continued
emphasis must be placed on the education of
our specialty through NORA specific trainee edu-
cation and lifelong learning. As we look to pro-
vide efficient and safe NORA, we need to
continue to evolve, utilizing advances in technol-
ogy to improve our ability to preoperatively
assess patients, monitor patients during and after
procedures, and provide targeted anesthetics for
a multtitude of increasingly complex cases.®

CONCLUSION

NORA is an emerging field that is at the fore-
front of increasing the availability of procedural
care for a wider variety of patients. Utilizing new
technology to treat a wide variety of patient ail-
ments will continue to lead to new challenges
for the anesthesia professional providing
NORA. Better understanding of safe practice
and the risks associated with NORA will allow
anesthesia professionals to be at the frontline

of this rapidly evolving and expanding sub-spe-
cialty.

Dr. Walls is assistant professor of Clinical
Anesthesiology and Critical Care at the Univer-
sity of Pennsylvania School of Medicine.

Dr. Weiss is assistant professor of Clinical
Anesthesiology and Critical Care at the Univer-
sity of Pennsylvania School of Medicine.

The authors have no conflicts of interest
pertaining to this article.

The information provided is for safety-reloted educatlonal
purposes only, and does not constiute medical or legal advice.
Individual or group responses are only commentory, provided
for purposes of education or discussion, and ore nelther
stotements of advice nor the opinions of APSF. It is not the
intention of APSF to provide specific medicol or fegal advice or
to endorse ony specific views or recommendations In response
fo the inquires posted. In no event sholl APSF be responsible
or kable. directly or indirectly, for ony domage or loss caused or
alleged to be caused by or In connection with the efiance on
any such information.
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