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Perioperative Brain Health: A Patient Safety Priority
All Anesthesia Professionals Must Address

by Natalie C. Moreland, MD, Lena Scotto, MD, Arnoley S Abcejo, MD, and Emily Methangkool, MD, MPH

It is not uncommon for patients to ask if and
how anesthesia will affect their brain. Perioper-
ative brain health is a particular concern for
older patients, families, and caregivers. As such,
brain health has been recognized as an APSF
Patient Safety Priority. The number of Ameri-
cans aged 65 and older is predicted to double
to 95 million by 2060, and nearly 40% of all sur-
gical procedures are performed on patients
over 65.2 With age, comorbidities increase in
frequency and complexity, challenging periop-
erative care and contributing to their risk of
worse outcomes, including perioperative neu-
rocognitive disorders (PND).! Optimizing brain
health with interventions in the perioperative
period is of paramount importance. Anesthesia
professionals, as integral members of the peri-
operative team, are uniquely positioned to
improve patient outcomes by identifying
patients at risk of PND and ensuring specific
steps are taken to reduce its occurrence.

Multiple societies and organizations have pro-
posed recommendations, outlined frameworks,
and published guidelines for perioperative brain
health.>® Following these recommendations,
many health care institutions have established
programs to prevent PND in surgical patients.
These guidelines and programs all highlight the
need for a multidisciplinary team-based
approach with interventions in the preoperative,
intraoperative, and postoperative periods.

The National Academy of Medicine has
recognized the increasing population of
elderly patients as a defining challenge of
the 21st century.® As such, in 2017 The John
A. Hartford Foundation and the Institute of
Healthcare Improvement, in partnership
with the American Hospital Association and
the Catholic Health Association of the
United States, launched the “Age-Friendly
Health System” to improve the health, pro-
ductivity, and quality of life of older adults.

The “Age-Friendly Health System” uses the
framework of the 4 Ms: What Matters, Mobility,
Medication, and Mentation (Figure 1).°

IMPACT OF PERIOPERATIVE
NEUROCOGNITIVE DISORDERS (PND)
Postoperative delirium, characterized by
inattention and confusion occurring within
seven days of surgery, is the most common
adverse event after surgery in older adults with
an incidence of up to 65%.% Health care costs
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« Lifestyle items like hearing aids and eyeglasses
given to patients who have them as soon as
possible perioperatively can help reorient and
prevent delirium

« Have a family member visit to help identify
cognitive disturbances and reorient after delirium

«  Work with physical medicine rehabilitation and
nursing experts to get patients mobile and active

« Preoperatively, check with primary care provider
to avoid medications that can affect nervous
system

+  Avoid medications on the Beers Criteria® list of
medications in the elderly

« Consider a presurgery cognitive test to assess
mental function to allow for baseline comparison

Figure 1: The Four Ms of Age-Friendly Care.”

increase with postoperative delirium, with an
estimated toll of $32.9 billion per year. More is
known about the factors contributing to post-
operative delirium than the other perioperative
neurocognitive disorders. When predisposing
factors such as age >65, pre-existing cognitive
decline, poor baseline functional status, visual
or sensory impairment, and chronic illness are
combined with precipitating factors such as
duration and invasiveness of surgery, postop-
erative pain management, and use of certain
medications, the risk for postoperative delirium
isincreased. In addition, postoperative delirium
is associated with increased length of stay,
higher morbidity and mortality, and severe dis-
tress to patients and their family members.*2
Patients with normal preoperative cognition
who experience postoperative delirium are
more likely to develop cognitive impairment
later.®* Delirium has also been shown to be
associated with longer-term neurocognitive
decline.®"® The Hospital Elder Life Program
(HELP), an evidence-based approach targeted
at risk factors for delirium showed that almost
half of delirium cases could be prevented.®Ina
study of a modified HELP protocol in surgical
patients (orienting communication, early mobi-
lization, and oral and nutritional assistance), the
incidence of delirium decreased by 56%. The
authors of this study credited the program’s
effectiveness to daily adherence to the proto-
col, facilitated by dedicated nurses. Several
centers have now published their experiences

and results with implementation of these
guidelines, with evidence that delirium can be
prevented.”

WHAT CAN ANESTHESIA
PROFESSIONALS DO?

Several professional societies have pub-
lished best practice guidelines for maintaining
perioperative brain health. The American Geri-
atrics Society (AGS),” the American College of
Surgeons (ACS),”® the American Society of
Anesthesiologists’ Brain Health Initiative (ASA),*
as well as the Sixth Perioperative Quality Initia-
tive consensus conference (POQI-6) and the
Fifth International Perioperative Neurotoxicity
Working Group® have recommendations to
guide health care professionals in identifying
patients at risk of cognitive decline and pre-
venting cognitive impairment after surgery. Pre-
existing cognitive impairment is a significant
risk factor for postoperative delirium and other
complications.™® All of these guidelines recom-
mend that cognitive screening and an assess-
ment of risk factors for PND should be
conducted for all patients over 65.4 Several
cognitive screening tools, such as the Mini-Cog,
the Mini-Mental State Examination (MMSE), and
the Montreal Cognitive Assessment (MoCA) are
quick, easy to use, require no formal training,
and could be applied in the preoperative
clinic.'® With the identification of an abnormal

See “Brain Health,” Next Page
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Delirium Can Be Associated with Longer-term Neurocognitive Decline

From “Brain Health,” Preceding Page

screening test, patients can receive further
evaluation and treatment for a potential cogni-
tive deficit, be informed of the risk of PND prior
to surgical intervention, and be referred to
resources and interventions beneficial to high-
risk patients."® Interventions for delirium include
mobilization, orientation, sleep hygiene, return-
ing personal items (glasses, hearing aids and
dentures) after surgery, and education about
delirium for health care professionals.*®

There is also evidence supporting the
avoidance of specific medications in patients
at risk of PND (Figure 2). The American Geriat-
rics Society Beers Criteria recommends avoid-
ing potentially inappropriate medications such
as benzodiazepines, anticholinergics, antipsy-
chotics, meperidine, and gabapentin in high-
risk patients.?® A multimodal regimen with
limited opioids is recommended.?' Strong evi-
dence supporting the association between
these medications and postoperative delirium
makes these recommendations an important
potential target for improving perioperative
brain health.”

While there is agreement in the above rec-
ommendations, other areas remain uncertain.
Data are conflicting regarding the use of pro-
cessed electroencephalogram (EEG)-guided
anesthetic dosing to decrease postoperative
delirium and PND; however, some authors
argue that there may be a subset of cognitively
frail patients who could benefit from EEG-
guided avoidance of anesthetic overdose
resulting in brain activity suppression.! Similarly,
there are conflicting data regarding the impact
of intraoperative blood pressure management
and choice of anesthetic technique on PND.
The Best Practices for Perioperative Brain
Health state that while further research is war-
ranted in these areas, anesthesia professionals
“should monitor age-adjusted end-tidal minimal
alveolar concentration (MAC) fraction, strive to
optimize cerebral perfusion, and perform EEG-
based anesthetic management in older adults®

Comprehensive programs to identify patients
atrisk and address multiple factors contributing
to perioperative brain health are necessary.
Authors at the University of California, San Fran-
cisco have described their experience with
implementing a “Perioperative Delirium Preven-
tion and Treatment Pathway” for perioperative
brain health."22 First, they identified stakehold-
ers and received their feedback. They then pro-
vided educational material through meetings
and email. In their pathway, patients were
screened with the Age, WORLD backwards,
Orientation, iLIness severity, Surgery-specific
risk (AWOL-S) tool: Age>80, failure to spell

PERIOPERATIVE MEDICATIONS
TO POTENTIALLY AVOID IN PATIENTS
WHO ARE 65 YEARS AND OLDER

Promethazine

Diphenhydramine

Benzodiazepines

Meperidine

Metoclopramide

DRUG-DRUG INTERACTIONS TO AVOID

Risk of cognitive
impairment, anticholinergic
effects

Risk of cognitive
impairment, delirium, and
falls

Increased risk of
neurotoxicity (e.g., delirium)
compared to other opioids

Risk of extrapyramidal
effects

OPIOIDS - GABAPENTANOIDS*
OPIOIDS - BENZODIAZEPINES
ANTICHOLINERGIC — ANTICHOLINERGIC

risk of opioid-related death.

*Concomitant use of opioids and gabapentinoids has been correlated with increased

Adapted from the 2019 American Geriatrics Society Beers Criteria Update Expert Panel.
American Geriatrics Society 2019 Updated AGS Beers Criteria for Potentially
Inappropriate Medication Use in Older Adults. J Am Geriatr Soc. 2019;67(4):674—694.

Figure 2: Perioperative Drugs That Should Be Avoided When Possible in Patients 65 Years and Older.

“World” backward, disorientation to place, ASA
status, and a surgery-specific risk based on
National Surgical Quality Improvement Pro-
gram (NSQIP) data. Patients with a greater than
5% risk for delirium were flagged in the elec-
tronic medical record (EMR) with a banner. To
ease implementation, the delirium screening
questions were embedded into the existing

questions asked by the preoperative nurses.
The standard PACU order set, which includes
several of the Beers Criteria Potentially Inappro-
priate Medications (PIMs), was modified to omit
these medications. Delirium risk was also
added to the standard PACU handoff tool. The
authors emphasized that changes integrated

See “Brain Health,” Next Page



©2023 Anesthesia Patient Safety Foundation. All rights reserved. Reprinted with permission from Anesthesia Patient Safety Foundation.
Copying, use and distribution prohibited without the express written permission of Anesthesia Patient Safety Foundation.

APSF NEWSLETTER June 2023

PAGE 3

Preoperative Cognitive Screening is Feasible
Without Previous Experience
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into existing workflows and automated pro-
cesses through the EMR were most successful
in promoting changes in behavior.22

Implementing routine cognitive screening at
the preoperative evaluation clinic at the Univer-
sity of Southern California revealed that preop-
erative cognitive screening with the Mini-Cog
test was feasible without prior experience in
cognitive screening. High-risk patients were
flagged with alerts in the EMR and referred to a
geriatrician and geriatric pharmacist before sur-
gery. They found that 21% of their patients
screened positive for cognitive impairment and
that a significant proportion of patients would
have been missed without a formal cognitive
screen. These findings increased “buy-in” at
their preoperative clinic and in their institution.?®

As research continues to answer many
remaining questions, how can we integrate the
existing recommendations and published
experience into our clinical practice? Despite
recent recommendations on perioperative
brain health and a call to action by the ASA's
Brain Health Initiative,* a recent survey reported
that preoperative screening occurred in less
than 10% of cases.?* Several authors have
emphasized the importance of engaging the
many stakeholders including nurses, surgeons,
patients, families, organizational and depart-
mental leadership, and pharmacists.’™?3 Pre-
existing Enhanced Recovery After Surgery
(ERAS) protocols, which use a multidisciplinary
team-based approach to improve various
aspects of perioperative care with evidence-
based interventions, could be used to help
implement perioperative brain health recom-
mendations.?® Since its inception in 2005,
ERAS has expanded worldwide and is now
widely accepted within the field of periopera-
tive medicine. Researchers have proposed a
“Brain-ERAS” protocol that, rather than being a
separate protocol, is incorporated into existing
ERAS protocols.?®

Given the wide availability of information
technology, more patients are taking steps to
be informed and active participants in their
health. Anesthesia professionals should take
advantage of this movement and help patients,
their caregivers, and their care teams optimize
patient outcomes, including preventing PND in
those at risk.
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