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Accreditation Statement

This activity has been planned and implemented in accordance with the accreditation
requirements and policies of the Accreditation Council for Continuing Medical Education (ACCME)
through the joint providership of American Society of Anesthesiologists and The Georgia Society of
Anesthesiologists. The American Society of Anesthesiologists is accredited by the ACCME to
provide continuing medical education for physicians.

Physician Continuing Education

The American Society of Anesthesiologists designates this live activity for a maximum of 6.0 AMA
PRA Category 1 Credit(s)™ Physicians should claim only the credit commensurate with the extent of
their participation in the activity.

CME Session Learning Objectives

Yawar Qadri, MD, PhD, Emory University: Leading Edge Pain Interventions
At the end of this presentation, the learners will be able to:
¢ Describe new pharmacologic therapies for pain management and their proposed
mechanisms.
¢ Evaluate emerging regional anesthesia techniques and their current evidence
base.
* Recognize indications, benefits, and limitations of implantable pain therapies.
¢ |dentify promising future directions in pain medicine and areas where evidence is
still evolving.
Basem Abdelmalak, MD, Cleveland Clinic: Non-Operating Room Anesthesia (NORA) -
Complexities, Opportunities, and Quality Monitoring & Process Improvement
At the end of this presentation, the learners will be able to:
* The scope of NORA practice in the USA
* The sources of complexity and challenges (and solutions) in NORA
¢ Clinical, administrative aspects and improving efficiency in NORA
* NORA related policies, protocols and guidelines
e Safety of NORA
* How to monitor and improve quality metrics
Caitlin Bradley, MD, Grady: Cardiac Trauma
At the end of this presentation, the learners will be able to:
* Describe the incidence and types of cardiac and trauma
* Explain how to better predict outcomes of cardiac trauma based on type of injury
* Review trauma protocols for cardiac trauma
¢ Discuss new technologies for cardiac trauma salvage



Basem Abdelmalak, MD, Cleveland Clinic: ENT Anesthesia: Airway Management and
Beyond
At the end of this presentation, the learners will be able to:

¢ Review The Difficult ENT airway

¢ Explain the Difficult Airway Algorithm

¢ Evaluate available videolaryngoscopes, and bronchoscopes utilized in airway
management.

¢ Describe the equipment and technique for awake intubation

¢ Discuss Jet ventilation and High Flow NC oxygenation, and ventilation

¢ QOutline other important ENT Anesthesia issues beyond airway management

¢ Justify clinical pearls in airway management for bronchoscopy, and IP

Elizabeth Lange, MD, Emory University: Updates in Neuraxial Labor Analgesia
At the end of this presentation, the learners will be able to:

¢ Participants will be able to delineate evidence-based practice and SOAP Center of
Excellence best practices for neuraxial labor analgesia.

e Compare the onset time, block quality, and side effects of combined spinal-
epidural (CSE) analgesia against dural puncture epidural and traditional epidural
techniques for labor.

¢ Evaluate the clinical efficacy of programmed intermittent epidural bolus (PIEB)
versus continuous epidural infusion (CEI).

¢ Optimize local anesthetic and adjuvant drug selections to maximize maternal
comfort while minimizing motor block.

Akbar Herekar, MD, MCG: Preoperative Optimization in the Era of Al
At the end of this presentation, the learners will be able to:

¢ Describe the current evidence supporting preoperative optimization, including
carbohydrate loading, ERAS pathways, and multimodal prehabilitation.

¢ Explain how algorithmic clinical decision support and agentic Al can
operationalize complex, individualized evidence-based perioperative pathways that
were previously too resource-intensive to deliver.

* Integrate personalized prehabilitation measures, such as VO, max, grip strength,
protein targets, and staged exercise progression, into a patient-specific
preoperative plan.

¢ Evaluate the opportunities, limitations, and team-based implementation
considerations of Al-augmented perioperative optimization in the preoperative
clinic.

Target Audience

This conference is intended for anesthesiologists, anesthesiology assistants, residents, fellows, AA

and medical students.

Planner, Faculty and Staff Disclosure

Name Role Relevant Financial Relationships

Austin DeBeaux, MD Activity Director Has no relevant financial relationships with
ineligible companies

Devin Weinberg, MD, Activity Director Has no relevant financial relationships with

PhD ineligible companies




Andrea Corujo- Planner Has no relevant financial relationships with
Rodriguez, MD ineligible companies

Ragini Gupta, MD Planner Has no relevant financial relationships with
ineligible companies

Gautam Sreeram, MD | Planner Has no relevant financial relationships with
ineligible companies

Yawar Qadri, MD, PhD | Faculty Independent Data Monitoring Committee: Uniqure
Basem Abdelmalak, Faculty Consultant, Advisor, Speaker: Medtronic, Mindray
MD North America

Caitlin Bradley, MD Faculty Has no relevant financial relationships with

ineligible companies

Elizabeth Lange, MD Faculty Has no relevant financial relationships with
ineligible companies

Akbar Herekar, MD, Faculty Has no relevant financial relationships with
MCG ineligible companies

All relevant financial relationships for this activity have been mitigated.

All other planners, faculty, reviewers, moderators, and staff have disclosed no relevant financial
relationships with ineligible companies.

Disclosure Policy

The American Society of Anesthesiologists remains strongly committed to providing the best
available evidence-based clinical information to participants of this educational activity and
requires an open disclosure of any potential conflict of interest identified by our faculty members. It
is not the intent of the American Society of Anesthesiologists to eliminate all situations of potential
conflict of interest, but rather to enable those who are working with the American Society of
Anesthesiologists to recognize situations that may be subject to question by others. All disclosed
conflicts of interest are reviewed by the educational activity course director/chair to ensure that
such situations are properly evaluated and, if necessary, mitigated. The American Society of
Anesthesiologists educational standards pertaining to conflict of interest are intended to maintain
the professional autonomy of the clinical experts inherent in promoting a balanced presentation of
science. Through our review process, all American Society of Anesthesiologists CME activities are
ensured of independent, objective, scientifically balanced presentations of information. Disclosure
of any or no relationships will be made available for all educational activities.

Disclaimer

The information provided at this CME activity is for continuing education purposes only and is not
meant to substitute for the independent medical judgment of a healthcare provider relative to
diagnostic and treatment options of a specific patient’s medical condition.

Instructions on How to Receive CME Credit

In order to receive CME credit, participants must follow these steps at the conclusion of the
conference:



1. Access conference evaluation here: Course: 2026 GSA Summer Meeting

2. Sign-in using your ASA member login credentials or you can create an ASA account at no
charge.

3. Select “Enroll Now” in the upper right corner
3. Complete all evaluation questions.
4. Your credit will be made immediately available for download.
Itis highly recommended that you claim credit within two weeks of the conference.

American Society of Anesthesiologists will report your CME credit directly to the Accreditation
Council for Continuing Medical Education (ACCME).

To view your credits and download your transcript, create a free account at: www.cmepassport.org.

CME Passportis a secure and free platform provided by ACCME, the national accrediting authority
for CME.
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https://education.asahq.org/course/view.php?id=6118

ASA: Working for You
3ig S. de Lanzac, MD, MBA, FASA | First Vice President




Disclosures & Objectives

Nothing to disclose

Objectives: Participants will learn
ASA's focus on delivering value for members

How ASA is implementing our Strategic Plan nationally, and in the
states, to address current challenges

Key trends facing the specialty in the marketplace, legislative,
and reqgulatory arenas



Special "Thank you" to...

ASA Director & Alternate Director ASA Past Presidents

o — 1965 — Perry P. Volpitto, MD
William R. Lane, Jr., MD, MBA, FASA 1570 — John E. Steinhaus, MD, FACA
Director, Georgia Society of

Anesthesiologists — 1999 — John B. Neeld, Jr., MD, FACA

Anesthesiologists of Note

— Michelle Au, MD, Georgia House of
Representatives (District 50)

Steven L. Sween, MD, FASA
Alternate Director, Georgia Society of
Anesthesiologists




Special "Thank you" to...

ASA Committee Chairs
Matthew A. Klopman, MD, FASA, Chair, Committee on Occupational Health
Sona S. Arora, MD, FASA, Chair, Abstract Review Subcommittee on Geriatric Anesthesia

Rachel A. Hadler, MD, Chair, Committee on Palliative Care

State Component Officers
Stephen Anderson, MD, President
William Hallowes, Jr., MD, President-Elect
Caryl Bailey, MD, FASA, Vice President
Joanna Schindler, MD, FASA, Secretary/Treasurer
Rachel Steckelberg, MD, Immediate Past President



We are ASA: Leaders In Patient Safety

Mission: Advancing the practice
and securing the future

Vision: A world leader improving
health through innovation in
guality and safety

Values: Patient safety, physician-
led care and scientific discovery

Strategic Pillars

Advocacy

Patient Safety, Quality & Practice
Advancement

Educational Resources
Member Engagement

Leadership &
Professional Development

Research & Scientific Discovery

Stewardship of the Society
& Specialty
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ANESTHESIOLOGY.

annual meeting
American Society of Anesthesiologists®

San Diego 4 October 16-20, 2026 4 #ANES26

Breakthrough ideas.

Stimulating research.

Extensive CME.

Say yes to #ANES26: AT
asahq.org/annualmeeting "| can't imagine a better

way to interact with
my profession.”



ASA®

ADVANCE

The Anesthesiology

Business Event
JANUARY 22-24, 2027 | WASHINGTON, DC METRO AREA | #ADVANCE27

The countdown to
next year begins now!

Join us again next year for insights
you can use, connections that matter,

and a weekend dedicated to putting Sign up to be the first to

your business first. know when registration
opens by scanning the
QR code or visiting:
asahqg.org/ADVANCE27




ASAPAC Update




Thank You Georgia ASAPAC Contributors!

More than _m,,i,;,',m,,, ASAPAC

150 *kkkkx American Society of Anesthesiologists®

asapac.asahg.org/honorroll

contributors In
2026 to date!




Special Thank You to....

Special Thank You to Georgia 2026 YTD ASAPAC Contributors: Council Chair Level

Kurt Briesacher William Lane
Heather Dozier Steffen Meiler
William Hallowes Gordon Morewood
Julius Hamilton Oluwatosin

Judith Handley Oladipupo

Anne Hartney- Gaurav Patel

Baucom Devendra Shantha
Akbar Herekar John Stephenson
Keith Johnson Cinnamon Sullivan
Michael Kissel Steven Sween

Matthew Klopman
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ASAPAC Update




Why Contribute? Our Dollars Make a Real Difference

Patient safety and quality of care

Economic strength and sustainability of our practices

Assure physician-led team-based care

Advocating for scientific discovery, the cornerstone of what we are

Assuring adequate support and advocacy for education and training the
next generation of anesthesiologists

12



ASAPAC's Balanced Giving:
2022 Election Cycle vs. 2024 Election Cycle

2022 Election Cycle
Total Expenditures by Party

_ Democrat W Democrat ~ 49.9%
Republican $801,500 B Republican  50.1%
$804 900 Total: 100.0%

Republican
$826,000

2024 Election Cycle
Total Expenditures by Party

Democrat
$817.500

B Democrat  49.7%
B Republican  50.3%
Total: 100.0%
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ASAPAC Activity by Georgia Members

% of Members Who Contributed Average Contribution
30.00% $500.00
$440.25 $450.33
e o $450.00 942372 —
o $400.00 $436.23
20.00% $350.00 $324.76
. 0
$300.00
$287.87
15.00% $250.00
$200.00
10.00% | §30% 11.86% $150.00
9.66%
7.30% $100.00
5.00%
$50.00
$0.00
.00%
0.00% 2021 2022 2023 2024 2025 2026

2021 2022 2023 2024 2025 2026

ASAPAC’s Fiscal Year 2026 national average participation rate is 10.97%, as of June 30, 2026. ASAPAC's Fiscal Year 2026 national average contribution is $365.22, as of June 30, 2026.
(Fiscal Year 2026 runs from October 1, 2025 — September 30, 2026). (Fiscal Year 2026 runs from October 1, 2025 — September 30, 2026)
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Georgia ASAPAC Member Averages vs. National ASAPAC Averages
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ASAPAC’s Fiscal Year 2026 national average participation rate is 10.97%, as of June 30, 2026.

% of Members Who Contributed

0
10.90% 9.70% 10.50% 9.30% 11.86%

e 8.69%
9.30% 9.66%
5.00065-30% : 8.66% " 10.97%

7.50%
2021 2022 2023 2024 2025 2026
—e—(eorgia —e—National ASAPAC Average

(Fiscal Year 2026 runs from October 1, 2025 — September 30, 2026).

$500.00

$450.00

$400.00

$350.00

$300.00

$250.00

$200.00

$150.00

$100.00

$50.00

$0.00

Average Contribution

$450.33
$440.25 $436f 23
$423.7
410.07
$346.94 $373.05 $412.82
$287.87
2021 2022 2023 2024 2025

—e—CGeorgia =—e—National ASAPAC Average

$365.22

$324.76

2026

ASAPAC’s Fiscal Year 2026 national average contribution is $365.22, as of June 30, 2026.

(Fiscal Year 2026 runs from October 1, 2025 — September 30, 2026)
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Fiscal Year 2026 Participation: Residency Programs

Platinum Status Gold Status

Residency programs who achieve 100%
ASAPAC participation

Residency programs who achieved at least
50% ASAPAC participation

» Corewell Health « Henry Ford Health

* Cleveland Clinic Florida « Cleveland Clinic South Pointe

« Jersey Shore University Medical Center * University of North Carolina — Chapel Hill
. Mayo Clinic Arizona J Baylor Scott & White

« Mount Sinai

 Sunrise Health GME Consortium
Anesthesiology

* Tulane University
* University of Arizona

* University of Texas at Tyler Health Science
Center

16



2024 Election Cycle Total Contributions

American Society of Anesthesiologists PAC
American Dental Association PAC

American Academy of Dermatology Association PAC
American Association of Orthopaedic Surgeons PAC
American College of Radiology PAC

American College of Emergency Physicians PAC
American Academy of Ophthalmology

American College of Ob-Gyns

American Osteopathic Information Association
American College of Cardiology PAC

American College of Surgeons

American Academy of Neurology

$3,882,491
$2,228,047

$2,046,801
$1,957,954
$1,653,916
$1,613,599
$904,559
$798,388
$753,495
$670,778
$662,453
$539,868

Dollar Amount

American Medical
Association
$2,096,338

BlueCross BlueShield
$2.9 million

2024 Election Cycle Contributions, according to Federal Election Committee (FEC) two-year financial summary as of December 31, 2024,



ASAPAC QR Code — Don’t Leave Home Without It!

**Fiscal Year 2026 ends on September 30, 2026.
Contribute today!



Advocacy Update




LEGCON 2026 Program

State Issues Federal Issues

Defend Anesthesiologists-Delivered

and Led Care Halt Insurer Abuse Under the

. — No Surprises Act
Block Abusive Insurer Policies

Protect Veterans Care

Safeguard Medical Titles

nvest In NIH Research
Improve Medicaid Payments —unding

Securing and Strengthening Hospital mproving Medicare Payments

Bylaws



Anesthesiologist-led Care




Preserving Anesthesiologist-led Care - Federal

What’s happening

ASA is successfully defending pro-
anesthesiologist-led and delivered care models
In both the U.S. Department of Veterans Affairs
(VA) and the Centers for Medicare and Medicaid
Services (CMS)

Why it matters

ASA Board Designated Funds (BDF), along with
the active engagement of Congressional allies,
Veteran Service Organizations (VSO), AVAA and
other supporters, have supported preservation of
national policies that endorse and affirm the role
of anesthesiologists

QDICARE & MEDICAID SERVICES

U.S. Department
of Veterans Affairs
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Jewish War Veterans (JWV)

Statement of

JWV urges VA to maintain VHA e et
DlreCtIVG 1123 as the Nathna| the I()int H(:xsc and Senate Veterans
Standard Of PraCtlce for CRNAS o Affairs Committees

March 3, 2026

JWV calls on...the VA Office of
Inspector General to look into the
circumstances surrounding the
bylaws changes.”

_ _ Presented by
- JWV statement before a Joint Committee Scott P. Stevens, CWO4, USA (R)
meeting of the Senate and House VA National Commander 2025-2026

Committees, March 3, 2026




Preserving Anesthesiologist-led Care - Federal

What’s next

(@)

Over 100 members of Congress urge VA \v)
Secretary to preserve anesthesiologist-led Congress o fhe Wiited Sotates

Wlaghington, DE 20515
care

June 29, 2026

“The current framework promotes established best
practices utilized by the nation’s top

hospitals without introducing untested or uncertain
alternatives.”

We write to urge you and your
senior leadership team to provide
long-overdue clarity regarding the
Developing support mechanisms for local VA Department of Veterans Affairs
anesthesiologists (VA) anesthesia safety standards
by affirming and maintaining the
current policy framework under
Directive 1123.

Resources to strengthen bylaws

24



Preserving Anesthesiologist-led Care - States

What’s happening

Defeating state proposals
to weaken anesthesiologists-
delivered and led care

o Defeated 10 state nurse
anesthetists practice
expansion

Why it matters

- States are the key battlegrounds
for preserving safe models of
anesthesia care

2026

25



Preserving Anesthesiologist-led Care - States

What’s next

» Coordinating with
State Component
Societies




Certified Anesthesiologist Assistants (CAA)

What’s happening 2026

* Engaging proactive efforts to implement “The 50 State
Strategy”

o CAA practice authority in 24 state/jurisdictions
O 9 states since 2021/3 in 2025: VA, TN, SC
O TN issued first CAA license in 2026

o MO, NV, TN opened new AA training programs in
2026

Why it matters
° Expanding a high-functioning, animus-free
anesthesiologist-led team-based model

What’s next

* Coordinating with State Component Societies for 2027

27



Truth & Transparency: Medical Title Protection

2026 What’s happening
*  Proactively protecting medical titles from
appropriation by non-physicians

o 9 states since 2021/3 in 2025: CO,
WV, WI

Why it matters

*  Medical title laws protect the integrity of
physicians and their specialties and
support transparency for patients

What’s next

— | | » Coordinating with 9 State Component
{ B iitle Protection Societies in 2026

ASA/Component
Initiatives

B Truth in Advertising
B Use of "Doctor"

28



UConn Advocacy Win

! A Action %4 Outcome
Misleading title Rapid response Title prohibited
Improper 'resident’ use Escalated immediately Swift correction
Patient confusion risk Engaged leadership Standards reinforced

Result: Clear roles = Stronger patient trust & safety

29



Title Protection Laws Matter —
ASA — Tennessee Soclety of Anesthesiologists

Before

THE U ERSITY

TENNESSE

HEALTH SCIENCE CENTER

PRACTICE
PROGRAMS AND NEWS AND EVENTS

ADMISSION REQUIREMENTS
REQUEST MORE
INFORMATION

’ HOW TO APPLY ‘

Certification
Requirements

for Admission
Watch on (€3 YouTube

program, m
The American Association of Critical
Care Nurses administers the CCRN exam

for that certification.

n Basic Life Support (BLS),
ric Advanced Life Support (PALS),
and Advanced Cardiac Life Support

(ACLS). Applic st ave have a
minimum of a

care se

American Association of Nurse Anesthesiology unit

After

THE UNIVERSITY OF

TENNESSEE

HEALTH SCIENCE CENTER

PRACTICE
ABOUT STUDENTS A SR RESEARCH PROGRAMS AND NEWS AND EVENTS

PROGRAMS
PARTNERSHIPS

Nurse Anesthesia

The Post-BSN and Post-MSN DNP Nurse Anesthesia concentration is a nine-term plan of study
with the initial four terms dedicated to didactic course work. During the fifth term, the students ADMISSION REQUIR NTS
begin clinical experiences while completing didactic course work. The final four terms are

dedicated to clinical coursework. The program is compieted on campus and in near-by clinical
agencies. Students learn about the scope of the CRNA role in the health care community. INFORMATION

REQUEST MORE

HOW TO APPLY

R ation. AC al infor

o national professional organization

Certification
Requirements
for Admission
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conomic Advocacy




ASA Work on Revenue Stream

i

COMMERCIAL
INSURANCE

Payments for anesthesia
services provided to
commercially insured
patients

MEDICAID

Payments for anesthesia
services provided to
Medicaid beneficiaries

MEDICARE

Payments for anesthesia
services provided to
Medicare beneficiaries

FACILITY SUPPORT

Financial support from
hospitals or health systems
(base compensation,

infrastructure, admin support)

J/

Supports Anesthesiologist Compensation,
Practice Operations & Patient Care

32



Payment Advocacy: Medicare Payment Reform

70%
Medicare Physician o
Updates Compared - /
to Inflation in . since 2001
Practice Costs 40%
(2001-2026) O Practice cost inflation (MEI)
20%
Adjusted fqr inflation i.n'practice . Physician update
costs, Medicare physician payment
declined 33% from 2001 to 2026. 0%

Source: American Medical Association. Medicare physician payment continues to fall further behind practice cost inflation [Infographic].
Updated January 2026. Available https://www.ama-assn.org/system/files/2026-medicare-updates-inflation-chart.pdf



https://www.ama-assn.org/system/files/2026-medicare-updates-inflation-chart.pdf

Payment Advocacy: Medicare Payment Reform

Traditional/FFS Medicare Anesthesia Payment Trends
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2015 and 2024 had two distinct Medicare CFs due to rate updates
during the year. Data for those years reflects blended rates based on
the duration each conversion factor was in effect.



Medicare Payment Reform

What’s happening
Unsustainable payment system
Long-term reforms needed
Immediate action required now

Why It matters

Urgent need to reform a large, significantly
underfunded, national payer

One-time 2.5% Congressional fix expires at
the end of 2026

2026 Medicare
Payment Rates

2025 and 2027
Medicare Payment
Rates

35



Medicare Payment Reform

What’s next

Patient First Act Drs. Joyce, Murphy, and Schrier
Annual mandatory inflation update (MEI-1%) | Tptroduce Bipartisan Patients First Act
Budget neutrality reforms July 15, 2026
MIPS replaced with Patient Outcome
Improvement National Tabulation System WASHINGTON, DC - Today, Reps. John Joyce,
(POINTS) M.D. (PA-13), Greg Murphy, M.D. (NC-03), and
Enhanced role for physician specialties to Kim Schrier, M.D. (WA-08), respective chairs of
develop measures the GOP and Democratic Doctors Caucuses,
Preserves roles for NACOR and other introduced the bipartisan Patients First Act-
QCDRs comprehensive Medicare Access and CHIP
Reform of alternative payment models (APM) Reauthorization Act (MACRA) reform legislation.
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ASA's Rural Access Bill

ASA-Led Medicare Rural Pass-
Through Bill Advances

U.S. House Way and Means Committee
approved H.R. 9642, the Medicare
Access to Rural Anesthesiology Act, by
a unanimous vote

Modernizes the rural anesthesia pass-
through program

Allows eligible small, low-volume rural
hospitals to use more generous
Medicare Part A cost-based payments to
recruit and retain anesthesiologists

House Ways and Means Committee Chairman
Jason Smith (R-Mo.) led the committee's
unanimous approval of H.R. 9642 by a vote of
41-0.

37



Medicaid Challenges

What’s happening

- Implementation of Medicaid reforms
Included in the OBBBA may reduce
Medicaid payments and increase
uncompensated care

Why it matters

- Reforms will exacerbate challenges in an
already troubled program

o State budgets will be squeezed —
payment cuts

o Hospitals will be stressed by \ -
uncompensated and under-compensated President Trump signs One Big Beautiful Bill
care Act (OBBBA) into law on July 4, 2025.

38



Medicaid Challenges

What’s next

Working with ASA State Component Societies to
protect and where possible improve Medicaid
payments rates

Supporting anesthesiologists’ ability to bill higher
paying dental CPT codes; typically, administrative
change

DR. JOHN SATTERFIELD
Past President

Connecticut State Soclety of Anesthesliologists
1applaud your efforts to address Connecticut

CSSA Past President, John Satterfied, MD, testifies in
Connecticut legislature on Medicaid payments for anesthesia
services.

m=.- Payment & Practice Management

Dental Anesthesia and Medicaid:
Evolving Policies, Challenges, and Opportunities

Chris D. Glover, MD, MBA, FASA

he intersection of dental

care, anesthesia services, and

Medicaid has always been

complex. For decades, anes-
thesiologists and dentists have debated
who peovides the sedation ot anesthesia
service, where care occurs, and how re.
imbursement s managed. That debate
continues 1o evolve with sometimes
varying professional society stances
an state reforms reshaping how dental
anesthesia reaches vulnerable popu-
lations, particularly those covered by
Medicaid. This arricle explores the cur-
rent landscape of Medicaid

Michael C. Lewis, MD, FASA

As dentalspecific codes, these histor.
ically were restricted by state Medicaid
prograns 1o qualshed dentists, m some
clic ; canul

ar rates signif

ment for dental anesthesia services,
highlights state programs rthar may
serve as advocacy models for anesthess-
ologists, and discusses broader implica-
tions for anesthesiologists, dentists, and
policymakers.

Background

One of the findings from an ASA
Medicaid survey reveals recurring con-
cemn on how Medicaid reimbursement
favors Current Dental Terminology
(CDT) codes over Current Procedural
Terminology (CFT) codes. Some state
Medicaid programs pay CDT anesthesta
codes ar significantly higher rates than
comparable physiczan anesthesia services.
Denessts, onal and maxillofacial surgeons
(OMS), and dental anesthessologsts hold
the autharity 1o bill them. This peactice
is changing.

Similar to medicine’s CPT codes,
the American Dental Association
(ADA) maintains CDT codes to stane
dardize repocting of dental procedures,
including anesthesta. Relevant codes
inchude:

* 19222: Deep secdamsanfgenemal anesthe-
sia = first 15 minutes

192231 Deep sedationfgeneral anes-
thesia = each subsequent 15.minute
mcrement

* [9230: Inhalation of nirous oxide/
analgesia, anxolysis

* [9239: Intravenous (conscious)
secdationfanalgesia = finsz 15 minutes

* [9243: Intravenous  (conscious)
sedarionfanalgesia = each subsequent

I5-minute increment
* 19248: Noneintravenous (moderate)

conscuous sedation

higher than comparable physician ser-
vices. Recently, some states have explice
itly authorized anesthesiologssts to bill

Tal Levy, MD, MBA

supparts small pracrices and allows chil.
dren and specialneeds patients to recenve
care in familsar cnvironmens.

Nebraska: Deatal office anesthesia
Beginning August 1, 2025, Nebraska
Medicaid has authorized anesthesiok

asamonitor.org =]

Jason Hansen, MS, JD

s

and nurse anesthetists to bill specified
CDT anesthesia codes for anesthesia ser-
vices in denral affices.

Oregoa: Flat fee model

Oregon authorizes a flat $300 reimburse.
ment for general anesthesia during dental
visits (CPT 00170), effective October
1, 2023. The rule applies only 1o dental
clinic settings and offsets costs for anes.
h

CDT codes for Medicaid patients when
services occur i specified sestings (i.c.,
officesbased or commamity dental clinic).
Thar recognition reflects the essential
role anesthesiologises play in ensuring
safe and accessible dental care, particu-
laeby foe pediatric patients and those with
dusabilicies. While these changes can be
slow moving, as is often the case with
state Medscard programs, new opportunis
ties for patsents in need who often have
limited financial resources are being
exploced.

State programs

States have pioneered a variety of reim.
bursement moxdels to address access gaps
in dental anesthesta services.

THinoés: Expansion of billing rights
[llinots permits ancsthesiologists and
CRNAs to bill CDT codes for dental
peocedures in offices, outpatient clinics,
hospetal oupaticnt centers, and amsbula
toey surgical treatment centers. The pol-
icy acknowledges that resmcting billing
to dentists unnecessarily lumirs access foe
Medicaid benchciarics.

Montana: Mobile anesthesia
Mantana enables mobile ancsthesiologsts
to deliver anesthesia in commanity dental
offices. Prowiders may bill a $471.17 facil-
ity fee under CDT 19999 per patient, per
day. covenng services and supplics when
the office is noe owned by the anesthesi-
obogist. Ocher services remain bellable un-
der the standard fee schedule. The model

in nonhasy
Admnistrarive smplicity creaces advan.
tages, but eliminating nme-based billing
ks underpayment for prolonged cases.

Washingron: Expanding access
Wiashingron's program focuses on Medicasd
clients aged 020 and developmentally dis-
abled patsenes of all ages. It permirs mobile
anesthesiologsts and CRNAS to provide
sexdarion and anesthesia directly in denral
affices, greatly expanding access. The pro-
gram allows billing under 9222, DO223,
19239, and DO243, and it enforces strict
unit caps to prevent misuse.

Emerging opportunities

se mitiatives expand access but neces.
sitae patience and advacacy with policys
makers and dental stakeholders. Working
in parmership with state dental societies
in this space is impoctant, as Medicaid
policymakers need to understand we are
all striving foc a collaborative effort 1o
provide needed care. Those interested m
pussuing policies in their own state should
be familiar with their state’s respective
dental and nursing practice acts since rege
ulatory cancems about scope of peactice
and patient safety may arise. Seck allies
in the dental and oral surgeon communis
ties, grven their collaboration with ASA
mnicmtives. For example, the American
Association of Oral and Maxillofacial
Surgeons (AAOMS) has consiszenly re.
affirmed its stance thar CRNAs should
nat independently provide anesthesia in
dencal offices withour dentist oe physician
supervision.

[RS—
Chired Sangery Corrae, lsrasica,
o York.

Suvon Hansen, MS, IO
ASA Disacior of Siate Ataire.

For patients, the stakes remain clear
Maodicaid benehiciaries, particularly those
with extensive dental needs or dsabilimes,
often snaggle 1o access care. Hospitals
aversubscribe their ORs, and hospital costs
remain high. Alrernacively, many dental
offices lack the swaff o infrastrucrure foe
even moderate sedanon. This, combined
with poocly designed reimbursement mod-
els. discourages partscipation when they
underpay any class of peovaders of smpese
excessve adminstrarive burdens.

Integrating anesthesiologists into den-
tal sermings can:

1. Expand access by brnging anesthesia to
commanity practices

2. Resduce costs by avoiding hospical ORs
for routine dental care

3. Impeove outcomes by enabling timely
wreatment and reducing the rawma of
unereaced dsease.

Contieused on page 34
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State Efforts

2025 Louisiana Society of
Anesthesiologists Initiative

12.5% increase in the conversion factor for all services
for patients aged 16 and older with payment going
from $15.38/unit to a new payment of $17.30/unit.

81% increase for epidural for vaginal delivery with the
payment going up from $312.98 currently to $566.98.

86% increase for C-section following epidural for
planned vaginal delivery with the payment going up
from $77.05 currently to $156.59.

LOUISIANA SOCIETY ’ ’ ]
OF ANESTHESIOLOGISTS

Physician Anesthesiologists « Wisdom « Expertise

Dear Members,

On behalf of the Louisiana Society of Anesthesiologists (LSA) Board of
Directors, I wanted to take a moment to share some great news about recent
advocacy efforts at the Louisiana Legislature.

While Medicaid reimbursement rates are declining in many parts of the
country, your LSA team has successfully secured an increase in Loui-
siana. These rate increases were officially approved during the 2025 legislative
session and announced by the Louisiana Department of Health on September
30. You can view the full announcement here:

Physician Reimbursement Rates

Key Highlights of the Increases:

» 12.5% increase in the conversion factor for all services for patients
aged 16 and older with payment going from $15.38/unit to a new
payment of $17.30/unit.

« 81% increase for epidural for vaginal delivery with the payment
going up from $312.98 currently to $566.98.

« 86% increase for C-section following epidural for planned vaginal
delivery with the payment going up from $77.05 currently to
$156.59.

Please refer to the attached document for the full breakdown of changes across
all billing categories, including exact reimbursement amounts.




ighting "Big Insurance”




Fighting “Big Insurance” - States

What’s happening

- “Big insurance” continues to roll
out state initiatives to reduce
commercial payment rates for
anesthesia services

Why it matters

- Persistently inadequate payment
rates from public payers requires
Increased focus on appropriate
market-based commercial rates

Created with mopchort.net
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Fighting “Big Insurance” - States

What’s next

+ Working with ASA State Component
Societies to block insurers’ policies

o Anesthesia time — 4 states
enacted new laws in 2025 (CT,
IL, MD, OK). 3 states enacted
new laws in 2026 (MO, OR, UT)

o Facility payments — 2 States
enacted new laws in 2026 (IN,
I1A)

o PS maodifier — 1 state enacted
new law in 2026 (OK)

Created with mopchart.net

s ASA Wins
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Fighting “Big Insurance” - Federal

What’s happening

Anesthesiologists continue to successfully navigate No Surprises Act (NSA) Independent
Dispute Resolution (IDR) process to secure appropriate payment rates

80-90% win rate in IDR process

Insurers launching initiatives to discourage and limit physician and provider access to IDR
process

Public Relations campaign - Health Affairs, “The Substantial Costs of the No Surprises
Act Arbitration Process,” (September 2025)
Litigation directed at practices and revenue cycle companies

Why it matters

The NSA IDR process is the most important lever available to anesthesiologists to secure
reasonable rates from payers




Fighting “Big Insurance” - Federal

Foundational engagement

- Support for all TMA litigation efforts — amicus
briefs

What’s next

» ASA filed Amicus Brief in United Healthcare
(Pennsylvania) v. Northstar on March 10, 2026 —
April 28, 2026 — United’s suit is dismissed and
closed

* Awaiting release of TMA IIl — calculation of insurer
QPA

- Building support for the No Surprises
Enforcement Act legislation

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN METRICT OF PENNSYLVANIA

UNITEDHEALTHC ARE OF
PEMMEYLVANIA, INC. d'b/a

UNITEDHEALTHC ARE COMMUNITY Case No. 25-cv-TIRT
PLAM,
Hom. Mark_ A. Eearney
Plaintiff.
Vi,

MORTHSTAR ANESTHESIA OF
PEMMNSYLVANIA LLC,

Deefendant.

MOTION FOR LEAVE TO FILE AMICUS CURIAE BRIEF OF
THE .-\}11E_lllt'.i.\' HI}F'I_ETT l[]l-: .{NI-'_‘H'_II_[-"_‘%I[}!{JGIHTS

The American Society of Ancsthesiologisis hereby moves for leave o file an amicus curiace
brief in support of MorthStar Ancsthesia. The ASA's amicus brief will provide the Court with
important context about the complexity of cligibility determinations. The ASA believes that this
information will aid the Court as it evaluates whether common mistakes in complicated eligibility
determinations should be subject to fraud claims or whether addressing cligibility mistakes should
be left to the Centers for Medicare and Medicaid Services through their administrative authority
over the independent-dispute-resolution (IDR) process. The ASA moves for beave under Local
Rule 7.1.

The ASA, which includes more than 59,000 members comprised of anesthesiologists and
others involved in the medical specialty of anesthesiology, is interested in this case bocause of the
importance of the mdependent-dispute-resolution process to the resolution of disputes between
providers and insurers under the Mo Surprises Act. Given that 24% of all disputes closed from
Aprl 2022 through January 2026 were closed based on eligibility determinations—899.309

disputes out of 3,696,802, according to numbers from the Centers for Medicare and Medicaid

AL




Advocacy Priority: NSA Operations Rule

Batching expanded: Anesthesiologists can batch claims by CPT body-part range, with
a cap of 50 claims per batch.

More payer transparency: Payers must provide CARCs/RARCSs so practices can
determine whether disputes qualify for federal or state IDR.

Federal IDR registry required: Payers must register and maintain contact/operational
iInformation in the Federal IDR portal.

Shorter cooling-off period: Batched claims cooling-off period reduced from 90 days to
30 days.

Stronger open negotiation requirements: Payers must formally respond within 15
days using standardized notices and improved portal workflows.

Administrative fee cut: Federal administrative fee reduced from $115 to $15; IDR fees
unchanged.

Anesthesia add-on codes included: Codes 99100, 99116, 99135, and 99140 may be
batched/bundled with anesthesia codes.



Pain Medicine - MAC LCD to Limit PNBs

What’s happening

* Medicare Administrative Contractors (MAC) have issued Congress of the nited States

proposed local coverage determination (LCD) to classify Washinglon, DE 20513
Peripheral Nerve Blocks (PNBs) as “experimental and TheHonorble M .02 0, VB
investigational.” e
Why it matters meimeo
We write to express our concems regarding several proposed Local Coverage Determinations
- If finalized, the policy would significantly restrict coverage DL, DL4021, DLAGS0 v s e N At Cavcers
ptiothe 25, 2025 Thsa palcie vl ey Mchcss paines sccuss t loven em-opiid
and payment for PNBs T
O Remove an effective non'opiOid pain relief modality Since the releass of these draft LCD policies, we have heard concems fom the pain medicine
from patients’ treatment options "These policies will deny Medicare patients
access to proven non-opioid
What’s next pain treatments and undermine the collective
] fight against the opioid abuse epidemic. We
- Continue to lobby MACs strongly urge CMS to ensure that these LCD

« Coordinate with the Pain Medicine Coalition (PMC) and JUelEESEERTIGLIEN N ALENVEOCR
other organized pain groups
« Congressional sign-on letter

Congressional Request to CMS




conomic and Payment Update




Impact of MAHA and Deregulation on Payment

Make American Healthy Again (MAHA) agenda influences multiple policy
decisions

Focuses on chronic disease management, preventive care, nutrition, health
screenings

Intends to shift more procedures to lower cost settings
Expects to publish more cost and quality performance data

Approves aggressive changes on how models, payment, and regulations are
developed

Deregulatory Environment Is Not Consistent
ASA has responded to multiple deregulatory Requests for Information
HHS or CMS may issue deregulatory proposed rules in the second half of 2026



Proposed 2027 Quality Payment Program Updates

"Traditional MIPS*" will be replaced by MIPS Value Pathways in 2029

Other MIPS Proposed Changes:

Removal of Prevention of Postoperative Nausea and Vomiting Measures
Addition of Anesthesia Patient Experience measure

Addition of Intraoperative Hypotension Measure (IOH)

Anesthesiology specialty measure set reduced to four measures.

MIPS Value Pathway (MVP) Changes

Expansion of Anesthesia MVP available measures (Avoidance of Cerebral
Hyperthermia and Glucose Management)

Requirement for anesthesiologists to report at least one core measure: Smoking
Abstinence, Multimodal Pain Management, or IOH

 MIPS = Merit-based Incentive Payment System



Alternative Payment Models (MIPS, Advanced, and
Other)

Finalized “Ambulatory Specialty Model” (ASM) for 2027 Implementation
Focused on Low Back Pain
Mandatory for anesthesiologists yet unclear how anesthesiologists would report or participate
(about 1,200 anesthesiologists, pain medicine, and interventional pain management physicians)
Not consistent with MIPS or APM policies; very burdensome of anesthesia groups
ASA conducts direct outreach to affected individuals

Published Multiple MAHA-related "Models"

Enhancing Lifestyle and Evaluating Value-based Approaches Through Evidence (ELEVATE
Model)

o Funds 30 proposals to awardees to collect quality and cost data on whole-person
functional or lifestyle medicine interventions

Advancing Chronic Care with Effective, Scalable Solutions (ACCESS)

o Enables clinicians to offer innovative technology-supported care that improves patients’
health and complements traditional care



Alternative Payment Models (MIPS, Advanced, and
Other)

CMS Finalized its “Transforming Episode Accountability Model (TEAM)”
for 2026

Focuses on FIVE surgical episodes
About 15% of hospitals will be required to report TEAM
Anesthesiologists should identify ways to engage hospital executives and participate

Implementation of the "Wasteful and Inappropriate Service Reduction
Model” (WISeR) for 2026

Use Al to ferret out potential fraud, waste, and abuse

Requires prior authorization processes in six states for skin and tissue substitutes, electrical nerve
stimulators, and knee arthroscopy for knee arthritis

Not transparent, not tested, and will increase burden on groups

ASA has connected affected physicians with CMS officials; advocated for "Gold Card" program
Anesthesiologists should work with their facility administrators and surgical colleagues to

ensure procedures have approval and will be paid

Contact ASA at gra@asahg.org if your burden or denials increase with WISeR



mailto:qra@asahq.org

Other Advocacy Priorities




Research

Recent
Submission of formal comments opposing White House Office of Management and

Budget (OMB) changes to federal grant awards and management, including NIH
Adds new layer of review by political appointee

Coalition advocacy — increased anesthesiology-related research funding and support
Foundation for Anesthesia Education and Research (FAER)
Partnering with Anesthesia Research Council (ARC)
Member of the Ad Hoc Committee on Medical Research (AAMC-led coalition)
Member of Friends of AHRQ

Grassroot Action

LEGCON 2026 — Support for NIH funding/protecting and enhancing the over $320 million
for anesthesiololgist-investigators in over 50 institutions



Anesthesiology Workforce

September 5, 2025

Advocate for arobust and resilient e o o

anesthesia workforce

- Data and research (CAWS,
workforce analytics)

- Policy advocacy (federal
recommendations)

+ Workforce planning (summits,
long-term strategy)

Secratary, Department of Education
DOffice of Postsacandary Education
400 Maryand dve SW, 57 Floar
‘Washington, DC 20202

Re: Preserving Federal Loan Access for Physicians and Other Health Professionals Under OBBEA
Implementation

Secratary McMahan,

On behalf of the physicians and care tearmn members of undersigned organizations, we respactiully urge
you o ensure that the Departrment of Education's implernentation of the One Big Beautiful Bill Act
|OEEBA, PL. 119-21) pretarves Sooacd 1o afordable federal student band for medical Students and other

health professions students. While DBEBA made several structural changes to federal student financial
aid prograrms, it did not alter the Sacretany's long-standing authority under the Higher Education Act o
allow medical students to borrow additional Unsubsidized Direct Loans above statutory limits.
Kaintaining this exception is essential to sustaining the pipeline of future physicians and addredsing
America’s increasing medical workforce shartages.

H ducation. In 2023-24, the
Stitutiond and ower S60,000 at
ned with the elimination af
redical school, particularly

...we respectfully urge you to ensure that
the Department of Education’s
Implementation of the One Big Beautiful
Bill Act (OBBBA, P.L. 119-21) preserves iy
access to affordable federal student loans [N
for medical students..."

dent loans, rone than hall of
al lack borrower protections,

pirately discoura e students
dicing, even though these are

&g by praclice.

oes nat unintentionally limit

jeal students and ather kealth
flized Direct Loans beyand

Coalition Request to Secretary of Education, Linda

McMahon, 9/5/2025




Workforce: ASA-endorsed Legislation

Endorsements and Support

H.R. 2028, the Resident Education Deferred Interest (REDI) Act
Permits residents to qualify for interest-free deferment on their student loans while serving
iIn @ medical or dental internship or residency program

S. 2439/ H.R. 4731, the Resident Physician Shortage Reduction Act
Funding for 14,000 additional residency positions

S. 1380, the Specialty Physicians Advancing Rural Care (SPARC) Act
Authorizes a loan repayment program to encourage specialty medicine physicians to
serve in rural communities experiencing a shortage of specialty medicine physicians



Practice Guidelines and ASA Statem¥




ASA Guidance Documents

ASA produces several guidance documents to assist practitioner and

patient decisions about appropriate health care for specific clinical
circumstance.

 Practice Standards: Minimum level of clinical practice as defined by the
ASA

* Practice Guidelines: Recommendations developed based on a
systematic review and supported by evidence of sufficient quality,
guantity, and consistency

 Practice Advisories: Similar to practice guidelines but with most or all
recommendations supported by evidence of limited quality, quantity,
or consistency
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ASA’s Guidelines and Advisories

ASA’s guidelines and advisories reflect best evidence-based
practices in:

Conflict of interest disclosure

Systematic review development

Evaluation of evidence and recommendations
Statistical methods and rigor

Transparency and documentation



ASA Committee Statements and Resources

Committee Statements: May focus on clinical management of individual
patients, systems of care, or professional behavior such as privileging or
ethical behavior. Statements may be developed based on a literature
review, collective opinion, or consensus of a convened expert panel.

Resources from Committees: Cover a wide array of clinical and non-clinical
topics such as occupational health and wellness and physician-led care.
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2026 — Ketamine Guidance

Guidance on the Safe Use of Ketamine Outside of Acute Pain Management
and Procedural Sedation

Originally published February 11, 2025; Updated June 17, 2026

The update acknowledges additional proposed uses for mental health conditions, such
as post-traumatic stress disorder

ASA Committee on Trauma and Emergency Preparedness (COTEP) and ASA
Committee on Pain Medicine

The guidance, which is intended for all non-anesthetic uses of ketamine, recommends that the
administration of ketamine for non-anesthesia purposes adhere to the same standards as other
anesthetics and follow the same prescribing principles as other sedating medications

Patients should only be prescribed the drug for a medical indication as part of a comprehensive
treatment plan, by an appropriately trained and licensed medical professional who monitors the
patient with periodic face-to-face visits

Intravenous and intramuscular ketamine should only be administered in a monitored setting under
the care of a licensed health professional where appropriate rescue equipment is immediately

available, the guidance says
68



ASA Annual Report and User Advisory




Learn More About How ASA 1s Working for You

Annual Report Advocacy Education Financials Media Meetings Membership

2025 Strategy in Action

B> i <

------

https://www.asahqg.org/annualreport
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ASA User Advisory Community (UAC)

Goa| Of th e UAC: ASA COMMUNILY s« oo+ v s s i ) @ e

Anesthesiologists®

representing diverse subspecialties, career stages, and Conmnons D@ tban Sencf  venber @
practice settings coming together to help shape the 5
pI’OdUCtS SerVICGS and d|g|ta| tOOIS that Support you |n First Pulse Check: Tell us about your membership satisfaction
clinical practice, research, and education. 7

Expand all | Collapse all

1. First Pulse Check: Tell us about your membership satisfaction o Like

. Posted Oct 03, 2025 11:39 AM
M

Welcome to the ASA User Advisory Community! We're excited to have you join us in helping shape the future of ASA's products
archetti and services.

— The UAC provides ASA members a way to:
S O S
- Share feedback on current and future ASA offerings

Thank you for lending your voice. We look forward to working with you and keeping you engaged throughout the year. And, please
always feel free to reach out to me directly at d.marchetti@asahq.org.

- Participate in usability testing of digital tools and
platforms

- Identify unmet needs and propose innovative Join the UAC!

solutions https://www.asahq.org/member
- Serve as a trusted sounding board for new ideas -center/user-advisory-
before launch community
* Weigh in on quick questions and pulse-checks
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Support for Advocacy and Foundations

I American Society of
"' Anesthesiologists’

asahq.org



Questions?

ASAPAC

ASA Grassroots
Network

ASA Foundations

73



Updates in Pain Therapies

From Molecules to Devices

Opinions

Molecules Blocl¢s — DIEVISES —_

ANY OWN

Georgia Society of Anesthesiologists

Yawar J Qadri, MD PhD



Learning objectives

Opening

Describe new pharmacologic therapies for pain
management and their proposed mechanisms

Evaluate emerging regional anesthesia techniques
and their current evidence base

Recognize indications, benefits, and limitations of
contemporary neuromodulation and implantable
pain therapies

Apply evidence-based principles when considering
novel pain interventions in clinical practice

Conilictss
NI SUOTNIST 2216708 = [|@CTOR (O
triallon' PPEblocldfoi SAK
IDMIE Wikl ol uni@uire

Dulke (T32/Pain/OR) > Emory (Pain)
Community in 09/26

Al-assisted

GSA | Updates in Pain Therapies



Roadmap

Molecules Blocks Devices Evidence
NaV1.8 Fascial plane blocks Algometers Selection
Depot local * PENG Cryoneurolysis Comparator
anesthetics * TTPB/PIP Peripheral Nerve Durability
Others PPF block Stimulation

TKA pathways

Recurring slide logic

Opening GSA | Updates in Pain Therapies



What counts as an advance?

New delivery

New target New indication

Same biology, but
longer duration, fewer
systemic effects, or
better targeting

A novel receptor,
channel, nerve, or
neural network

A known therapy moved
into a new phenotype or
earlier disease stage

Novelty should not be enough

New evidence

Better trials or
comparative data for an
old idea

The question is whether something changes a patient trajectory

Opening

GSA | Updates in Pain Therapies



PART 1

Molecules

New analgesic pharmacology is shifting toward peripheral mechanisms and
smarter delivery rather than simply stronger central suppression

Mechanism =2 Evidence 2 Candidate = Caution

GSA | Updates in Pain Therapies



Why analgesic pharmacology is hard

Pain is not one pathway; it is a sensory, emotional, cognitive, and Key warning
contextual phenotype A “statistically significant” pain-
A biologically important target may only produce a modest effect score difference may not be a

Postoperative model§ are us.efulfor regulatory trlal§, bu’F they may not clinically meaningful recovery
map cleanly onto perioperative workflows or chronic pain states

. : : difference
Opioid-sparing matters only when outcomes improve

Pain score # recovery

Molecules GSA | Updates in Pain Therapies



PERIOPERATIVE PAIN ¢ EVIDENCE HISTORY

° ° ° F.our anesthesiologists
Multimodal and pre-emptive analgesia 40f10 ruccmeniorro

.‘3‘5678.10

240 172 124124104 92 91 61 58 58

Orange = anesthesiology e size ~retraction count

A compelling idea met a complicated evidence base

Retraction Watch e updated Aug 10, 2026

1988-93 2009 2010s TODAY

Mechanistic Timing Evidence ERAS scales A more durable

promise controversy contaminated multimodal care framing

Central sensitization Reviews found no Reuben fabricated 21 Enhanced Recovery Judge each component by

suggested analgesia universal benefit from papers over 15 years, pathways made opioid- independent, procedure-

before incision could ‘before vs after’ dosing; undermining prominent sparing multimodal specific evidence, not by

prevent amplified effects varied by COX-2 and multimodal analgesia a standard timing or protocol

postoperative pain.” technique and claims.*.® component of membership alone
outcome.?® perioperative care.®.’

The scandals weakened specific claims but not the independently supported rationale for pre-emptive,

TAKE-HOME multimodal, opioid-sparing care

Woolf & Chong. Anesth Analg. 1993. PMID 8346839 ¢ Mginiche et al. Anesthesiology. 2002. PMID 11873051 ¢ Ong et al. Anesth Analg. 2005. PMID 15728066
Shafer. Anesth Analg. 2009. PMID 19299814 ¢ Rittner et al. Anaesthesist. 2009. PMID 19902152 ¢ Beverly et al. Anesthesiol Clin. 2017. PMID 28526156

Molecules GSA | Updates in Pain Therapies



Suzetrigine: NaV1.8 inhibition as a clinical analgesic strategy

NaV1.8
channel

Peripheral

nociceptor

Protein @
P &

Electro-physiological == %\

(Lo Ty sy
Functional pain testing @@@
Ay e

Na 1.8 in Segsory neurons}

\ g s \ Na, 1.8 in Heal ,

Extracellular

h Animal study

' Human study (healthy)

ﬂ Human study (disease)

Proposed advantage
Targets peripheral sodium-channel signaling, avoid

cardiac targets and central opioid reward, respiratory
depression, or sedation pathways

FDA. JOURNAVX approval. 2025 ¢ Bertoch et al. Anesthesiology. 2025. PMID 40117446.
Osteen et al. Pain Ther. 2025. PMID 39775738.

Molecules
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A new mechanism still has to compete with

multimodal analgesia, cost, workflow, and drug-
interaction realities

04

06

08
Time (s)

v (mv)

V (mV)

100 —
80
60
40 +
20 +

20
-40 |

-60 —

0.0

100 o
80
60 —
40

VX-548 0.1nM
T T T T T T
0.2 04 06 08 1.0 12 1
Time (s)
VX-548 10nM

20 H
04
20 4
-40
60

0.0

02 04 06 08 10 12 1
Time (s)

GSA | Updates in Pain Therapies



Suzetrigine: what the pivotal trials tell us and do not tell us

Trial models

Abdominoplasty and bunionectomy
postoperative pain. Both are useful

regulatory models, but they are not

all acute pain.

Prespecified analysis with rescue

Interpretation
Validates the target more than it transforms
all perioperative analgesia today

Signal

Improved 48-hour pain-intensity
outcomes versus placebo; not clearly
superior to
hydrocodone/acetaminophen

Abdominoplasty
B

Post-hoc analysis without rescue
imputation: effect of study drug plus

imputation: effect of study drug only

Mean NPRS (£SE)
Fa »‘
3
v +
\
\ g
+

Moan NPRS (£SE) X

ibuprofen (as treated)

Prespecified analysis with rescue
imputation: effect of study drug only

6 20 24 28 2 36 40
Time (hours)

Best use case remains an

Bertoch et al. Anesthesiology. 2025;142:1085-1099. PMID 40117446.

Molecules

] -+ Suzetrigine - P
1Ry
—
| N E R
. s
PR
Time (hours)

R Only NDC 51167-5484
Post-hoc analysis without rescue
imputation: effect of study drug plus
ibuprofen (as treated)
(Suzetrigine) tablet

Contains: 30 tablets
For Oral Use

Recommended Dosage:
See prescribing information:

,.;14—
- -

)

open clinical question:
who benefits enough to justify routine use?



Gabapentin Gabapentin Suzetrigine

Verret et al. | Anesthesiology 2020 Park et al. | JAMA Intern Med 2022 Khan et al. | Postmarketing analysis
Systematic review & meta-analysis Propensity-matched cohort study Reported events and product-use terms

Rash Pluutlc Abnormal Dreams

281 randomized controlled trials z Adults 265 years undergoing major surgery hiulsieu }la:r‘c_vrleaknessjlnwslomnla P r u r' lt u S
Pain In Extremity
000 : . .
: ‘; 24688 adiilt surgicalipatients agn 237,872 matched patients (118,936 pairs) % DElleehema Hea d 3 (;h Arth|-l a ?olgesthe SE W |
o Exposure: gabapentin use within 2 days Musc]_e Sp 5] Palpltatlons :
Pregabalin or gabapentin started after surgery V151 on Blurred - Prescrlblng Isste Myalgla T_r»emor U:
from 1 week before to 12 h after surge ' : §
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24 h ‘ 7 [ 8 t 6] Pneumonia 1.3% 12% 1.11 (103-120) f W Neurologic / psychiatric W Gastrointestinal WM Cardiovascular ~ W8W Renal / urinary / metabolic WM Product use / effectiveness
- - O - W Dermatologic / allergic WM Musculoskeletal WM Respiratory /ENT M General / constitutional W Other
48 h 3[-5t0-1] In-hospital death 0.3% 0.2% 1.02 (0.88-1.18) Word size reflects frequency; color reflects affected system.
5
s . - Delirium risk was greater in patients with Postmarketing reports suggest broad
Q !\lo Cl"t"ca"y ,I" ean".'gfulcd'ﬁf(rence chronic kidney disease and higher multisystem adverse-event patterns
in postoperative pain intensity | comorbidity burden. and frequent off-label use.
Verret M, et al. Anesthesiology. 2020;133:265-279. Park CM, et al. JAMA Intern Med. 2022;182(11):1117-1127. Khan MS, et al. Anesthesiology. 2026.

PMID: 32667154. PMID: 36121671. PMID: 42456770.




~6%
New persistent opioid use post-op

classic US claims definition

1/1,000 OUD diagnosis or
opioid-related overdose one
large opioid-naive surgical
cohort

2/10,000

— OUD threshold needed for
ICER's suzetrigine economics

Brummett 2017, PMID 28403427 e Jivraj 2020, PMID
32243330 ¢ Brat 2018, PMID 29343479 ¢ ICER Acute Pain
Report 2026

' Value: why ICER still found suzetrigine attractive

B UuPFRONT DRUG COST COMPARISON

Suzetrigine (WAC) mm Comparator:
7 Y Hydrocodone/Acetaminophen 2 I
e $1 5.50 per tablet La (HB/APAP) .l
+ S 7-day prescription ~22x higher
O 1-week course acquisition cost

m for suzetrigine

B} icER MODEL RESULT

e Despite the higher acquisition cost, ICER’s base-case model found
suzetrigine slightly cost-saving and more effective versus HB/APAP.

¢ This result was driven mainly by modeled avoidance of opioid use
disorder (OUD) and its downstream costs and harms.

This is a model-based value conclusion, not a statement of
better acute analgesia.

EJ} KEY THRESHOLD / ASSUMPTION

ICER estimated that suzetrigine would meet common cost-effectiveness
thresholds if a 1-week opioid course causes an excess of at least

2 in 10,000 OUD cases over the next 3 years.

FAIR-PRICE / THRESHOLD CONTEXT

Weekly price to achieve cost-effectiveness thresholds (QALY-based)

$150,000/QALY $200,000/QALY
Current weekly WAC $50,000/QALY $100,000/QALY $6.500 $8,400
(Suzetrigine) ?
Far below threshold
prices

Weekly price (USD)

Takeaway: The economic case depends much more on avoiding

downstream opioid harm than on clearly superior acute pain relief.

Source: ICER Final Report, March 31, 2025 (12-month check-up May 20, 2026).

-




Buprenorphine vs Full Agonist Opioids

“Opioid-sparing” is not the same as better

for Postoperative Pain Management
A Systematic Review and Meta-analysis of RCTs

Need for Change
Fewer adverse . .
Earlier discharge

Less opioid Better function

The postoperative period strongly associated with overdose.

effects

@ Key Findings Support Buprenorphine

Intraoperative Methadone

a X Pain Intensity Rescue Analgesia
and Postoperative Pain Control » 67 ‘
ini i i Greater relief educed rescue
Cl":“cauy useful trlal_ endpomts . m STUDY OVERVIEW (41 comparisons, 2,587 subjects) (19nudieRs,1,535mbjects,0R0.40)
Pain at rest and with movement, PONV, sedation, sleep, Question; D0¢s a singl ntraoperative dose of methadone Hedges - 036 951 -026 10063, p <0001

ambulation, length of stay, refill requests, function

improve postoperative analgesia?

Design: Systematic review and meta-analysis

95% Cl=-0.59t0-0.14

Dose Duration
Pain
Population: Adult surgical patients ouD
10-20mg /
Comparator: Shorter-acting intraoperative opioids A T
Endpoints that need context S et ok el Long-asting relef

KEY FINDINGS

(mean = 0.76 mg sublingual)

(9 studies, SD 1.84)

MME reduction without side-effect reduction; PACU

' 7\
pain score without later trajectory; responder rates A AR
W I t h O U t d U ra b I l.lty * Reduced respiratory depression
Lower Generally : * Reduced abuse potential
. Highe
postope_r:tlve tIower ’ p ;gi e nrt in"::(:e(::::n
opioi postoperative A r n
consumption pain scores satisfaction side effects L. ) History and FDA Pain Approvals

v/ Developed as an analgesic
v Almost 60-year track record
v Extensively studied for acute pain

1966 19821V 2010 Transdermal 2018 Buccal
Synthesis Acute Pain (Chronic Pain) (Chronic Pain)

E) CLINICAL INTERPRETATION

Takeaway: A single intraoperative methadone dose can
provide prolonged postoperative analgesia and reduce
opioid requirements. The value comes not just from
opioid sparing, but from accompanying improvements in
pain control and satisfaction.

3 CAUTION / CONTEXT

Costa GPA, Avila-Quintero VJ, De Aquino JP, et al.

Regional ! Efficacy and safety of buprenorphine versus full agonist
A e Evidence comes from mixed surgical populations and comparators RAPM S”_es;\:ez‘a & opioids ‘or_acu!e postoperative pain management:
o Magnitude of benefit may vary by procedure and dosing strategy ain Medicine  asystematic review and meta-analysis of randomized

controlled trials. Reg Anesth Pain Med.

e Interpret alongside patient-centered outcomes and safety 2025;50(6):513-522.

Molecules | D'Souza RS, Gurrieri C nson RL, Warner N, Wittwer E. Pain.

GSA | Updates in Pain Therapies

PMID: 31613867. DOI: 10.1097/j.pain.0000000000001717



Extended-release local anesthetics: can delivery replace a catheter?

Potential win
e Concept: prolong local-anesthetic exposure at the surgical site or nerve target Longer analgesia without
e Examples: liposomal, polymer-depot, and collagen-matrix formulations catheter management
e Mechanistic logic: sustained sodium-channel blockade, with local anti-
inflammatory effects in selected depots
* Clinical question: better than saline, plain bupivacaine, a catheter, or a Potential miss
modern multimodal pathway? Longer exposure without better

recovery or cost-effectiveness

Unilamellar Multilamellar Dey poF am
Liposome Liposome Multivesicular liposome

005

1- 1004

CollaRx® sponge Collafilm® membrane

NYSORA

Llposomal Bupivacaine
) is Not Superior to
Standard Local Anesthetics

Hussain et al. Anesthesiology. 2021. PMID 33372953. ¢ Ilfeld et al. Anesthesiology. 2021. PMID 33372949.
Hamilton et al. JAMA Surg. 2022. PMID 35385072.

Molecules GSA | Updates in Pain Therapies



Beyond the liposome: delivery platform now shapes the clinical claim

NEXT-GENERATION EXTENDED-RELEASE AGENTS

e — e —
BIORESORBABLE MATRIX
Collagen scaffold

POLYMER + ANTI-INFLAMMATORY
Bupivacaine/Meloxicam

Biochronomer® depot co-releases
bupivacaine and low-dose
meloxicam to sustain delivery in the
acidic wound environment

MECHANISM MECHANISM

EVIDENCE Phase lll trials improved 72-h pain EVIDENCE
and opioid endpoints versus
bupivacaine HCL; the label covers
selected procedures

CANDIDATE Surgical-site instillation when 72-h
coverage and catheter-free delivery
fit the pathway

CANDIDATE

NSAID boxed warnings and
contraindications; avoid direct
cartilage exposure; evidence
remains procedure dependent

THE ADOPTION TEST

Does it improve recovery, adverse effects, discharge, or cost

Type-Il collagen implants dissolve in
the wound while bupivacaine
diffuses locally

MATRIX-1/2 reduced pain and
opioid use versus placebo collagen
matrix after open inguinal hernia
repair; labeled benefitisupto 24 h

Openinguinal hernia repair when
placement above and below mesh
is practical

Narrow indication, bovine-collagen
implant, 300-mg dose, and
placebo—not plain bupivacaine—
as the pivotal comparator

Sucrose acetate isobutyrate

Sucrose acetate isobutyrate forms
a local depot for slow bupivacaine
release; other carriers pursue the
same exposure-shaping goal

POSIMIR reduced 72-h pain with
movement and opioid rescue
versus placebo after arthroscopic
subacromial decompression

Only the subacromial space after
arthroscopic decompression,
under direct visualization

Boxed warning for inadvertent
intravascular injection; use in other
procedures is not established

Do not ask only “does it last?” Ask whether it beats the real comparator within multimodal care!

ZYNRELEF U.S. label. Revised 2026 ¢ Viscusi et al. Reg Anesth Pain Med. 2019. PMID 31113830.

Velanovich et al. Adv Ther. 2019. PMID 30467808. * Ekelund et al. JAAOS Glob Res Rev. 2022. ¢« XARACOLL and POSIMIR U.S. labels



Pharmacology watch list: promising, but not magic

Still opioids—but better?
Oliceridine

Biased p-opioid signaling
Cebranopadol

Dual NOP/MOP receptor agonism

Cannabinoids
Plausible mechanisms, but perioperative efficacy and
product consistency remain problematic

Cyclobenzaprine SL
Newly FDA approved for fiboromyalgia

Molecules

Ketamine / esketamine
NMDA antagonism; most useful in selected opioid-tolerant or
high-pain pathways

Block adjuncts: less may be more
Dexamethasone, dexmedetomidine, MgSO4
Different block-prolonging mechanisms
Perineural vs IV use?

Mixing dilutes [LA] » not much faster, often not as long

GSA | Updates in Pain Therapies



PART 2

Blocks

The continuing growth of fascial plane blocks

Mechanism =2 Evidence 2 Candidate = Caution

GSA | Updates in Pain Therapies



The modern regional anesthesia question

Old question Newer questions

Can | anesthetize this nerve? Can | safely reduce pain while
maintaining function and helping
recovery?

The block is not the endpoint; recovery is

Blocks GSA | Updates in Pain Therapies



Fascial-plane blocks: easy to perform, harder to explain

Blocks

Why they spread

Potential spread along tissue
planes; systemic absorption
may contribute

Why they’re popular

Superficial targets, ultrasound
visibility, relative technical ease,
and perceived safety

2026 American Society
of Anesthesiologists
Practice Guideline on
Perioperative Pain
Management Using Local
and Regional Analgesia
for Cardiothoracic
Surgeries, Mastectomy,
and Abdominal Surgeries

Girish P. Joshi, M.B.B.S., M.D. (co-chair),

Edward R. Mariano, M.D., M.A.S. (co-chair),

Nabil M. Elkassabany, M.D., M.S.C.E., M.B.A,,
Monica Harbell, M.D., Rebecca L. Johnson, M.D.,
Jinlei Li, M.D., Ph.D., Lena Napolitano, M.D.,

Gary Schwartz, M.D., Santhanam Suresh, M.D., M.B.A.,
Karla E. Wyatt-Thompson, M.D., M.S.,

Anne Burns, B.Sc.Pharm. (patient representative),
Madhulika Agarkar, M.P.H., Anne Marbella, M.S.,
Stephanie Ramirez, M.A., M.PH.,

Nancy Sullivan, B.S., Aaron Bloschichak, M.S., [=]
Stacey Uhl, M.S., Karen B. Domino, M.D., M.P.H.

ANESTHESIOLOGY 2026, 144:19-43 El

Table 1. Recommendation Statements

Recommendation

Open surgeries

1. For adults undergoing open cardiothoracic surgeries including lobectomy, aortic valve replacement, coronary artery bypass
graft, mitral valve repair, and septal repair, we recommend fascial plane blocks to reduce pain and/or opioid reguirements
in the first 24 h postoperatively.

2. For adults undergoing open abdominal, retroperitoneal, and pelvic surgeries, we recommend fascial plane blocks to reduce
pain and/or opioid requirements in the first 24 h postoperatively. Fascial blocks also improve patient satisfaction.

Mastectomy

3. For adults undergoing mastectomy, we recommend fascial plane or paravertebral blocks to reduce pain and/or opioid
requirements in the first 24 h postoperatively. Fascial plane blocks also improve patient satisfaction and quality of recovery.

Minimally invasive surgeries

4. For adults undergoing minimally invasive cardiothoracic surgeries including lobectomy, valve repair/replacement, and esoph-
ageal procedures, we suggest regional techniques including neuraxial and fascial plane blocks to reduce pain in the first 24h
postoperatively.

5. For adults undergoing minimally invasive abdominal surgeries including cholecystectomy, appendectomy, bariatric,
gastrectomy, and liver resection surgeries, we recommend fascial plane blocks to reduce pain and/or opioid requirements
in the first 24 h postoperatively.

6. For adults undergoing minimally invasive hernia repair, we suggest fascial plane blocks to reduce pain in the first 24h
postoperatively.

Pediatrics

7. For children (younger than 18 yr) undergoing open cardiothoracic surgeries, we recommend fascial plane blocks to reduce
pain and/or opioid use in the first 24 h postoperatively.

8. For children (younger than 18 yr) undergoing open hernia repair, we suggest a fascial plane block to reduce pain in the
first 24 h postoperatively.

Why evidence is messy

Small trials, heterogeneous
procedures, variable injectate, and
frequent comparison to no block

Strength of Strength of
Recommendation  Evidence

Strong

Strong

Strong

Conditional

Strong

Conditional

Strong

Conditional

Moderate

Moderate

Moderate

Low

Moderate

Low

Moderate

Low

GSA | Updates in Pain Therapies



ESP anatomy: broad posterior spread does not guarantee a deep block

FASCIAL PLANE BLOCKS e ORIGIN, SPREAD, MECHANISM

(D
CADAVER + CT EVIDENCE

Anterior spread is real—but
inconsistent

2016 * THE ORIGIN
A superficial route to thoracic
analgesia

One injection, several possible
targets

FIRST

Forero et al. reported two cases of

POSTERIOR Cadaver work consistently shows

Erector-spinae fascial plane +

REPORT thoracic neuropathic pain with long craniocaudal spread deep to dorsal rami; broad longitudinal
multidermatomal sensory change erector spinae and frequent spread can cover the posterior
dorsal-ramus staining thorax
WHY An easy-to-see target with VARIABLE Anterior spread varies: lvanusic Intercostal, paravertebral,
distance from pleura and neuraxis found none in six injections; other foraminal, and epidural spread
aided adoption studies show paravertebral or depend on level, volume,
foraminal spread at higher volume anatomy, and position
APPEAL Superficial needle path, catheter CTSTUDY 84 patients, 30 mL at T7: PVB Wide sensory coverage may

ADOPTION

option, and perceived safety when
neuraxial or paravertebral
techniques are undesirable

Adoption followed case reports,
not head-to-head evidence of
superior analgesia

96.5%, foramina 77.9%, epidural
20/84; position changed extent

“Spread present” does not
guarantee dense, reliable ventral-
ramus or sympathetic blockade

coexist with inconsistent deeper
PVB-like spread

An anatomically plausible block is
not necessarily consistent

ESP gained traction because it is superficial, simple and perceived as safer. Those are

legitimate advantages, not proof of reliable PVB-like spread.

Forero et al. Reg Anesth Pain Med. 2016. PMID 27501016. ® Ivanusic et al. Reg Anesth Pain Med. 2019. PMID 31119551
Choietal. PLoS One. 2019. PMID 31658293. » Shan et al. Br J Anaesth. 2025. PMID 39788818.
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nerve
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Comparative evidence: ESP can be adequate but precision often wins early

FASCIAL PLANE BLOCKS e ESP vs PARAVERTEBRAL vs EPIDURAL

THORACIC EPIDURAL

Most reliable analgesia

STRENGTH

TRADE-OFF

COMPARE

THE CLINICAL TRADE

Dense bilateral segmental
analgesia with neuraxial and
sympathetic effects

Hypotension, motor block,
urinary retention, anticoagulation
limits, and catheter burden

Small continuous-ESP trials can
meet non-inferiority margins in
multimodal pathways

One non-inferior endpoint does
not prove equal density,
reliability, or opioid sparing

That may be the right trade, but it should be named as a trade.

PARAVERTEBRAL BLOCK

Precision often improves early

2023
REVIEW

2023 META

2026
UPDATE

analgesia

10 RCTs / 624 patients: similar
overall; PVB favored resting pain
at12h

Thoracoscopy meta-analysis
favored PVB for analgesia and
opioid use

25 studies / 1,847 patients: PVB
was superior at 0-6 h and
reduced 24-h opioid
consumption; later pain was
similar

Precision matters most when
early analgesic intensity matters
most

ESP trades analgesic and anatomic reliability for simplicity.

A safety-oriented surrogate

Superficial and forgiving when
deeper or physiologically
burdensome blocks are
undesirable

Some trials report non-inferior
recovery or pain; later scores
may converge

A substitute when a deeper block
is contraindicated, impractical,
or too burdensome

Convenience and safety do not
make ESP more effective and
may increase rescue opioid use

Capuano et al. Minerva Anestesiol. 2023. PMID 37671541. ¢ Pang et al. J Cardiothorac Surg. 2023. PMID 37891645.
Choi et al. J Clin Med. 2026. PMID 41753058. * van den Broek et al. Reg Anesth Pain Med. 2025. PMID 38212049.



Parasternal Blocks

Anterior chest wall, medial
T2-T6 dermatomes

Indications:

e Anterior chest

¢ Post-sternotomy pain

* Anterior mediastinal procedures
¢ IMA harvest—related pain

e Parasternal drain discomfort

e Medial chest wall incisions

ESP Block

Posterior and lateral thoracic dermatomes

Indications:

e Thoracotomy & VATS analgesia

e Rib fractures / chest trauma

e Chest tube-related pain

e Posterolateral thoracic wall pain

* MICS

e Lateral breast & reconstruction-related
pain

IPP + PSP Blocks

Pectoral region, axilla, and anterolateral
chest wall.

e Axillary dissection

e Breast reconstruction

* Anterolateral chest wall incisions

e Subclavicular anterior thoracic procedures

e Pacemaker/ICD pocket creation
(subpectoral)

e MICS anterior port—related pectoral

manipulation

SAP Block

Lateral thoracic wall (T2-T9) and

the axillary region.

Indications:

e Lateral chest wall pain

¢ VATS (lateral ports)

e Lateral thoracotomy analgesia

e Rib fractures (lateral)

e Intercostal drain pain

* Procedures extending to the axilla

e MICS via lateral mini-thoracotomy

e Lateral breast surgery or reconstruction
involving the axillary

Dost et al. J Anesth Analg Crit Care. 2025. PMID 41402872.



Parasternal blocks: same nerves, different planes

S-PIP/PIFB ¢ D-PIP/TTPB/TTMPB e TARGET = ANTERIOR CUTANEOUS BRANCHES (T2-T6)

SUPERFICIAL PIP

Pecto-intercostal fascial Anterior cutaneous branch, Transversus thoracis muscle
plane block above or below?

plane block
INTERCOSTAL NERVE
Pectoralis major I external/internal

Internal intercostal T transversus
intercostal complex SUPERFICIAL PIP thoracis

PECTORALIS MAJOR INTERNAL INTERCOSTAL

LOCAL ANESTHETIC — D-PIP

INTERCOSTAL MUSCLES TRANSVERSUS THORACIS
INTERNAL
PLEURA THORACIC VESSELS PLEURA
«  Superficial, usually easy in the supine Both approaches seek the anterior «  Anatomically direct: near branches
patient

cutaneous branches supplying the

before perforation
sternum and parasternal chest wall

Technically deeper; vessels, pleura
and pericardium matter

Farther from pleura and internal
thoracic vessels

WHY DEEP APPEALS

Closer to the branch origin but proximity is not proof of better outcomes

Chin et al. Anaesthesia. 2021;76(Suppl 1):110-126. PMID 33426660.



Transversus thoracis
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Intercostal
muscles
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Dost et al. J Anesth Analg Crit Care. 2025. PMID 41402872.
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Parasternal blocks: does going deeper buy anything?

DIRECT COMPARISONS ¢ RECENT META-ANALYSIS e CLINICAL INTERPRETATION

|
254-PATIENT RCT

7 RCTs + 1 observational
Neither plane improved study ® n=510

recovery

24-h opioid difference
2022 PILOT n=39

24-h morphine: 13.9 vs 15.1 mg
PIFB vs TTMPB; p=0.608
Pain scores: no difference

favors S-PIP favors D-PIP

95% Cl -2.51 t0 0.05 ¢ p=0.061

Neither S-PIP nor D-PIP improved QoR,
pain, or analgesic use versus SoC
Pneumothorax: 1 superficial vs 4 deep. No significant differences in pain, PONV,
rescue timing, extubation, or ICU stay
No benefit over standard care;
added deep-planerisk.

|
WHAT THIS MEANS

Choose anatomy
respectrisk

* Both S-PIP and D-PIP are reasonable
sternotomy analgesic options

» Deepiscloserto the target branch
before perforation

* Deep also sits closer to internal
thoracic vessels, pleura, and
pericardium

* Technique, ultrasound window,
anticoagulation context, and
operator skill should drive selection

Deep is anatomically direct. Clinical payoff for either remains uncertain

Kaya et al. JCVA. 2022 ¢ Mansour et al. BMC Anesthesiol. 2024 ¢ Dost et al. JCVA. 2025 ¢« Demarquette et al. BJA. 2025



Pericapsular nerve group block: anatomically attractive, clinically nuanced

Proposed target Clinical appeal Reason for caution
Articular branches to the anterior hip Hip analgesia with less quadriceps [Volume, needle endpoint, spread to
capsule from femoral, obturator, and weakness than traditional femoral  |femoral nerve, surgical approach,

accessory obturator contributions

or fasciailiaca approaches and comparator choice affect results

Motor-sparing should be demonstrated, not assumed from the name

Bravo et al. Reg Anesth Pain Med. 2023. PMID 36948525.
Kukreja et al. Br J Anaesth. 2023. PMID 36964012. ¢ Reysner et al. Arch Orthop Trauma Surg. 2025. PMID 40105988.

Image source: ACEP Now educational figure set

Blocks GSA | Updates in Pain Therapies



PENG: the injectate does not care about the name

ORIGINAL PROMISE ¢ SELECTIVE ANTERIOR CAPSULAR ARTICULAR BRANCHES ¢ MOTOR SPARING

FIGURE 3 ¢ DISSECTION FIGURE 4 ¢ CRYO-CROSS-SECTIONS FIGURES5 e HISTOLOGY
Dye tracks to the femoral nerve Iliopsoas staining, no consistent Subepimysial + intramuscular

2w

e capsular spread

— - —

. X . R 3

TAKEAWAY

Motor sparing is an aspiration of PENG but not an anatomic guarantee

Gautier et al. Reg Anesth Pain Med. 2026. PMID 42498452. « Cropped views from Figures 3-5 ¢ CC BY 4.0



Pterygopalatine fossa block: a target-rich compartment

ANATOMY e APPROACH ¢ TARGET CONTACT e CLINICAL EFFECT

ANATOMIC CROSSROADS SAME NEIGHBORHOOD # SAME BLOCK
V2 enters a compact, Name the intervention by the Visualization did not ensure
connected fossa intended target nerve contact
CONTENTS Maxillary nerve superiorly, V2 /PPF Suprazygomatic PPF injection A target-rich fossa is the
pterygopalatine ganglion below, aims for local anesthetic contact conceptual target—not proof of
terminal maxillary vessels with the maxillary nerve where the dose traveled
nearby
FIELD Palate, maxillary teeth, nasal SPGBLOCK  Transnasal, endoscopic or Ultrasound improved
cavity, midface and portions of transoral delivery targets the visualization of the path, but not
the naso-oropharynx pterygopalatine ganglion and MRI-confirmed distribution
mucosa
APPROACH  Suprazygomatic needle path OVERLAP Injectate may affect neighboring Maxillary-nerve contact: 65%
traverses the infratemporal fossa sensory and autonomic landmark vs 70% ultrasound; no
toward the PPF structures within the significant difference
compartment
Orbit, skull base, pterygoid Do not pool a deep maxillary Clinical success may still occur
plexus and maxillary artery nerve block with topical or without confirmed contact—and
reward a disciplined trajectory endoscopic SPG blockade contact may not assure benefit

TAKEAWAY Ultrasound improves visualization but does not guarantee success or target contact

Suleiman et al. Reg Anesth Pain Med. 2026;51:700-706. PMID 40216530.
Suleiman et al. Reg Anesth Pain Med. 2024. PMID 38130349.



Suprazygomatic Maxillary Nerve Block — BABY BLOCKS

Dorsum of the nose /

Nasal meatus .

antenor

lgterg) Q—}O media)

posterior

Smith et al. Pain Med. 2022;23:1366-1375. PMID: 35043949 ¢ Suleiman et al. Reg Anesth Pain Med. 2026;51:700-706. PMID: 40216530


https://www.baby-blocks.com/block-detail/suprazygomatic-maxillary-nerve-block

PPF blockade: strongest evidence where anatomy matches the surgery

CLEFT PALATE ¢ ADENOTONSILLECTOMY e FESS / NASAL SURGERY

]
ADENOTONSILLECTOMY ¢ EMERGING

C ]
CLEFT PALATE ¢ BESTFIT

V2 and palate match the field A plausible V2 contribution, one Most adult data evaluate SPG

positive RCT

blockade

GUIDANCE PROSPECT recommends pre- 2024 JAMA Single-center randomized trial in Small randomized trials and
incisional bilateral pediatric intracapsular meta-analyses suggest lower
suprazygomatic maxillary nerve adenotonsillectomy; 53 analyzed early pain and perioperative
block morbidity

BACKUP Consider intraoral palatal nerve PACU Lower opioid use and FLACC Benefits are mainly short-term;
block if the suprazygomatic scores; opioid-free recovery 58% methods, timing, delivery route
approach cannot be performed Vs 26% and comparators vary

CONTEXT Combine with scheduled LIMIT No durable postdischarge pain This literature does not establish

TAKEAWAY

acetaminophen plus NSAID or
COX-2 therapy; opioids remain
rescue

SPG block lacked enough
procedure-specific evidence for a
PROSPECT recommendation

A good anatomical target still needs procedure-specific evidence

advantage; procedure and center
specificity limit generalization

Promising adjunct—notyet a
universal tonsillectomy standard
or evidence for SPG blockade

equivalence to a deep V2/PPF
maxillary nerve block

Match procedure and target, then
ask what the block adds to
multimodal care

Suleiman et al. RAPM. 2024. PMID 38130349. ¢ Lin et al. JAMA Otolaryngol. 2024. PMID 38780948.
Cho et al. Int Forum Allergy Rhinol. 2011. PMID 22287376. * Kim et al. Otolaryngol Head Neck Surg. 2019. PMID 30296912.



Knee analgesia: the “new technique” doesn’t beat the pathway

Adductor Canal Block iPACK LIA Multimodal analgesia
anteromedial / motor-sparing posterior capsule without surgeon-delivered local anti- NSAID/APAP/steroid + rehab
intent dense sciatic block inflammatory field pathway

Era Standard Incremental benefit
2005-2015 Femoral nerve block Large
2015-2020 Adductor canal block Moderate
Multimodal ERAS + periarticular | Additional single-shot blocks
2020-present infiltration + dexamethasone + often provide only modest
TXA + early PT incremental benefit
Future Femoral PNS? Long term benefit?
Takeaway

For TKA, the marginal benefit of another needle has to beat a well-built pathway

Blocks GSA | Updates in Pain Therapies



PART 3

Devices

Monitoring and extended-duration peripheral therapies

Mechanism =2 Evidence 2 Candidate = Caution

GSA | Updates in Pain Therapies



INTRAOPERATIVE NOCICEPTION
We can measure nociceptive response but not subjective pain

We have moved from visible reactions to computed physiologic responses without crossing the gap to subjective
experience

1950s-80s 1990s-2000s 2010s-now

NOL ¢ multimodal indices ¢

HR ¢ BP ¢ sweating ® movement SPI ¢ ANI ¢ pupillary reflex EEG features

NOCICEPTION

“An unpleasant sensory and emotional
experience...”

Neural encoding of noxious stimuli

May produce autonomic, motor, and cortical

Bio-psycho-social :
responses under anesthesia

Cannot be inferred solely from sensory-neuron activity Measurable response # experienced pain

Devices



INTRAOPERATIVE NOCICEPTION

Commercial monitors measure different slices of the response

MONITOR

ANI | MDoloris

NOL | PMD-200

Pupillometry |
AlgiScan

EEG-derived | gNOX
/PTI

SIGNAL SOURCE

Pleth waveform + HR
ECG-derived HR
variability

PPG + skin

conductance +temp +
motion

Pupil dilation reflex /
PPI

Frontal EEG features

WHAT IT INFERS

Sympathetic
activation

Parasympathetic
tone

Multiparametric
stress response

Reflex response to
stimulus

Probability of
response/arousal

STRENGTH

Already integrated on
GE

Continuous,
noninvasive

Integrates multiple
signals

Strong stimulus
discrimination

Direct cortical signal

LIMITATION

Vascular tone, drugs,
rhythm

Arrhythmia;
anticholinergics

Proprietary;
sensor/context effects

Intermittent; eye
access, drugs

Not validated as
conscious pain

No single index is a ground truth: each is a context-sensitive proxy for nociceptive balance

Devices



INTRAOPERATIVE NOCICEPTION

Does nociception monitoring improve outcomes?

2025 BJA network meta-analysis ® 38 RCTs ¢ 3,412 patients ® 5 monitor types

CLEAR NETWORK SIGNAL

PUPILLOMETRY

Reduced intraoperative opioid use vs
standard care

No significant opioid reduction vs standard care;

Standardized mean difference (unitless): -2.44 secondary outcomes showed limited clinical benefit

95% Crl -4.35 to -0.52

Trade-off: longer PACU discharge-readiness time NOL shortened extubation time in the network

NUANCE NOL-specific meta-analyses suggest small early pain/opioid effects but estimates are inconsistent and not clearly clinically
meaningful

We can increasingly measure nociceptive response; we still cannot directly measure pain under general anesthesia

Devices



Cryoneurolysis: trading titratability for duration

Mechanism

Extreme cold causes Wallerian
degeneration while connective
scaffolding is preserved for axonal
regeneration

T 19 tu2asen —
. J . "
8. PSRN TN e T e v oon
T L Lo
I. Treatment Il. Degeneration 11l. Regeneration
A cold zone is created, lowering Cold zone causes degeneration of Post treatment, the axon The axon and myelin sheath are
the temperature to below -20°C. the axon and myelin sheath, regenerates at the rate of about fully regenerated and berve
temporarily blocking nerve 1-2mm per day.

signals

Mihalko et al. J Arthroplasty. 2021. PMID 33279353.

Clinical appeal

Analgesia may last weeks to
months without a catheter,
infusion pump, or systemic
opioid

AFCN

ISN

Swisher et al. Pain Ther. 2022. PMID 36018541. ¢ Finneran & Ilfeld. Reg Anesth Pain Med. 2025. PMID 39909541.

Devices

Caution

Variable onset/completeness; non-
titratable after the lesion. TKA RCT missed
the ITT endpoint and was positive only per
protocol.

Early Pain (until 2w)

Study name Outcome Statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower Upper

g error limit  limit p-Value
Mont 2024  Pain -0.162 0.170 -0.495 0.172 0.342
Swisher 2022 Pain -0.693 0488 -1.650 0.264 0.156
Urban 2021 Pain -0.354 0.128 -0.604 -0.104 0.006 E
Dasa 2016 Pain -0.271 0.199 -0.662 0.120 0.174
Mihalko 2021 Pain -0.513 0.206 -0.917 -0.110 0.013 ——

-0.330 0.082 -0.491 -0.170  0.000 L 2

-2.00 -1.00 0.00 1.00 2.00
LoS
Study name Outcome Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper
in means  error limit  limit p-Value
Mont 2024  LoS -0.140 0.191 -0.514 0.234 0.463
Swisher 2022LoS -0.250 0.240 -0.720 0.220 0.298
Urban 2021 LoS -1.100 0.256 -1.601 -0.599 0.000
Dasa 2016 LoS -0.900 0.215 -1.322 -0.478 0.000
Lung 2022 LoS -1.000 0.559 -2.096 0.096 0.074
0626 0216 -1.051 -0.202 0.004 &
-2.50 -1.25 0.00 1.25 250

Favours Cryo Favours Control

Meta-Analysis

GSA | Updates in Pain Therapies
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Temporary peripheral nerve stimulation

Clinical question

Should acute PNS be judged against
single-shot blocks, catheters, multimodal
analgesia, or for chronic pain outcomes?

e Percutaneous lead stimulates a peripheral nerve proximal to the painful
territory

¢ Potential mechanisms include segmental gating, altered afferent input, and
network-level modulation

e Duration may outlast lead removal, but durability is not uniform across
patients or targets

e Useful bridge between regional anesthesia and chronic neuromodulation

1 2 3 4 5 6 7 8 9,10,1M , 142,13, 14, 115, 16
A e

Average Pain
P-values: <0.001  <0.001 <0.001 0.005 0.018 0.002 0.093 0098 R T

Stimulation Sham (Placebo) R
o
] ‘
' .
4 . \‘\\! -----
= Y I L o
24 B~ sl ol <) -
- | ﬁ\t"-_-———- D - T
f A 0 1 2 3 4 7 11 15 I S
J'\§ I Intervention :
A\
» .
Worst Pain
0 P-values. 0.002 <0.001 <0.001 <0.001 0 01.9 <0.001 0.968 0.843
8 ) o -
A ™y
6 b 4 \'-\
-‘5..// R 8
. p - M=l
o |
- | T, /__.."'

Ilfeld et al. Anesthesiology. 2021. PMID 33856424. 21 N = T
Finneran & Ilfeld. Reg Anesth Pain Med. 2025. PMID 39909541. [ _;— T~

04 ! 7 > : R : et e B!
Devices o i 2 3 4 % n_y 16 0 GSA | Updates in Pain Therapies
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PART 4

Evidence

Evidence-based adoption means comparing novel therapies to the best existing
pathway—not to doing nothing

Mechanism =2 Evidence 2 Candidate = Caution

GSA | Updates in Pain Therapies



Seven filters before adopting a novel therapy

1. Mechanism 2. Comparator 3. Effect size

Does it fit the phenotype? What was it beaten Meaningful to patients?
against?

5. Selection 6. Durability 7. System burden

Who was excluded? Weeks, months, years? Cost, rescue,

maintenance?

4. Outcomes
Function, sleep, opioid,
Qol?

Why do promising
therapies disappoint?

wrong mechanism

wrong patient

wrong comparator

wrong outcome

wrong expectations

A therapy can pass one filter and fail the decision

Evidence

GSA | Updates in Pain Therapies



How novelty distorts evidence

* Highly selected trial populations do not guarantee broad practice
benefit

« Sham controls are difficult for procedures and implantables

* Enriched enrollment after a successful trial phase can inflate
apparent implant success

* Multiple follow-up papers from one cohort can make an evidence
base look larger than itis

* Industry funding does notinvalidate a study, but it should raise the
bar forindependent replication

PRESENTER SYNTHESIS ¢ APPRAISAL HEURISTICS, NOT A SINGLE-STUDY RESULT

Evidence

Question to ask

Would | still believe this if
the comparator were my
best current pathway?

GSA | Updates in Pain Therapies



Can systemic lidocaine replace an adductor canal block?

OUTPATIENT TKA ¢ RANDOMIZED 1:1 e DOUBLE-BLINDED ® SHAM-CONTROLLED e n=120

IV LIDOCAINE PRIMARY OUTCOME e 24-HOUR OPIOID CONSUMPTION

52'5 mg OME

+ sham block e n=60

120

patients

outpatient TKA Lidocaine ACB

+ saline infusion ¢ n=60 Median difference 5.0 mg ¢ 95% Cl -11.2 to 16.2

Observed Cl stayed below the prespecified 30 mg OME margin

95% Cl -11.2 16.2

+30 mg

A credible fallback when a block is not feasible—not
identical immediate analgesia.

10 mg less OME e 2 points less pain at discharge

Ramanujam et al. Reg Anesth Pain Med. 2026 ¢ PMID 42521407 » DOI 10.1136/rapm-2026-107976



A positive cardiac-surgery trial held by one event

2 FRENCH CENTERS ¢ ELECTIVE CARDIAC SURGERY WITH CPB e BLINDED e SUPERIORITY e n=320

PRIMARY COMPOSITE ¢ COMPLICATION OR DEATH BY 30 DAYS

75.4% -9.1

opioid-free sufentanil

OPIOID-FREE ¢ n=159

ketamine + dexamethasone
+ lidocaine + magnesium

RR 0.90 ¢ 95% CI1 0.80—-0.99 ¢ p=0.049
sufentanil-based

anesthesia Composite: neurologic, respiratory, cardiovascular, renal complications and/or death

FRAGILITY INDEX =1 Interpreting Fragility Index

One outcome-status change would move the primary result from Low robustness to event classification
statistically significant to non-significant. z proof the effect is absent

Guinot et al. Anesthesiology. 2026 ¢ PMID 42190101 ¢ DOI 10.1097/ALN.0000000000006164



A traffic-light model for adoption

GREEN YELLOW

ready for broader use selected patients

Plausible mechanism, Promising evidence, narrow
controlled evidence, meaningful phenotype, limited durability,
effect size, reproducible cost or workflow constraints

phenotype, and rescue strategy

RED
early adopters

Surrogate outcomes, tiny
uncontrolled cohorts, unclear
phenotype, no credible
comparator

Reasonable clinicians can disagree but they should be explicit about why

Evidence

GSA | Updates in Pain Therapies



What has actually changed?

Molecules Blocks Devices

More selective Motor-sparing, pathway Indications, feedback
peripheral targets and integration, and systems, and peripheral
smarter delivery but prolonged analgesia targets are expanding
first-generation effects matter more than candidate selection but
may be incremental novelty alone outcomes and workflow

remain decisive

Closing GSA | Updates in Pain Therapies



Take-home messages

New mechanisms deserve enthusiasm, not automatic
adoption

Regional anesthesia should be judged by recovery, not just
immediate analgesia

3 Safer does not mean more effective

Match therapy to the patient’s phenotype and trajectory, not
the operator’s preferred procedure

Closing GSA | Updates in Pain Therapies



Discussion

What is ready for prime time?
What still needs better evidence?



Non-Operating Room Anesthesia (NORA) :
Complexities, Opportunities, Quality

Monitoring and Process Improvement
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ODbjectives

ldentify sources of complexity in NORA and propose
solutions

ldentify a framework for a successful efficient NORA
service

Outline safety issues related to sedation and
anesthesia in NORA

Discuss interventions to improve NORA outcomes
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Consents And Copyright

 All pictures are copyrighted, and no reproduction or use Is
permitted without permission please

- Patients have consented to the presented pictures

* Moreover, the identifying features have been covered to the
extent possible to ensure privacy




NORA: Definition

Care provided by Anesthesiology personnel for
Inpatients/outpatients undergoing diagnostic or
therapeutic procedures performed at locations outside an
operating room pavilion within the hospital

Old term: “Remote” Anesthesia




Locations for NORA Services

Gastroenterology Endoscopy Suite
Interventional Radiology areas including CT
Bronchoscopy Suite

Cardiac Catheterization Lab
Electrophysiology Lab

MRI (diagnostic, and surgical)

Nuclear Medicine

PACU (Electroconvulsive therapy)

Pain Management procedure rooms



ICU NORA

Jourmnal of Clinical Anecthecia 75 (2022) 110663

Contente listz available at Sciencelirect

Journal of Clinical Anesthesia

journal homepage: www. elsevier.comdloc

atefjclinane

Non-operating room anesthesia in the intensive care unit

Anthony Bonavia, MD, FCCP*, Basem Abdelmalak, MD, FASA, SAMBA-F",

FKunal I-'-':ﬂ.mmdi:mdmli, MD, FCOCP, FCCM ©

Pro-Con Debate: Should Critically lll Patients Undergo
Procedures at Bedside or in the Operating Room?

Kunal Karamchandani, MD, FCCE FCCM,* Matthew Evers, MD, Travis Smith, MD,
Anthony Bonavia, MD, FCCEt Ranijit Deshpande, MD, FCCM,# John C. Klick, MD, FCCP FASE, FCCM, §

and Basem B. Abdelmalak, MD, FASA, SAMBA-F||

December 2023 » Violume 137 « Number & whww .anesthesio-analgesia.org




Why Did NORA Exist?

New advances in the procedures:

* Not requiring the full capabilities of an operating room

* Requiring complex and immobile technology

Higher risk patients who were not previously considered
candidates for any intervention, now have an option

Economic trend for more outpatient vs. inpatient services

Procedural sedation Vs. Anesthesia services




Growth of Nonoperating Room Anesthesia Care in the
United States: A Contemporary Trends Analysis

Alexander Nagrebetsky, MD, MSc,* Rodney A. Gabriel, MD,t Richard P Dutton, MD, MBA,§
and Richard D. Urman, MD, MBA%
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Figure 2. A, Percent of nonoperating room anesthesia (NORA) cases among all cases included in this study. B, Mean age of patients. C, Percent
of cases performed in patients with American Society of Anesthesiologists physical status (ASA PS) Ill-V. D, Percent of outpatient cases.
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ANESTHESIOLOGY NEWS

Workforce Shortage Concerns




Monitor B November 2022

Workforce Hot Buttons CO n t r O I | i n g t h e
Anesthesiology Oversight for Procedural Sedation D eman d al d

Basem B. Abdelmalak, MD, FASA, SAMBA-F David P. Martin, MD, PhD, FASA Donald E. Arnold, MD, FASA

[ ] |
riven advances in min- ers, and health systems at risk. Whether ic Basem B. Abdelmalak, MD,
imally invasive diagnostic or not the an olog el involves two nonanesthesi FASA, SAMBA-F
. . e - r . e o . ; Past President, Society for
and therapeutic procedure mb - role, p >s- cian pr y Ambulatory Ancathesin, Prafessor

the demand for anesth thesiologists are responsible for patient of Anesthesiclogy, Cleveland Clinic
and procedural sedation outside the saf : mpliance every- 3 dure. While the ¢ 2 Lerner Collage of Medicine, and

. . Director and Quality Improvement
xpanded more rapidly than ever. where des both moderate and d iy Qualtty Imp
Officer, Center for Procedural

ledicare dati i 2 ! e Sedation, Cleveland, Ohio.
“MS) i o ocuse a H @basemcc
Participation. CMS ; 0 almost ¢ e : David P. Martin, MD, PhD,

ation. Nonoperating room e e director of ar 5 FASA
a (NORA) is : f ible for all ar : C otal sedatio y Chair, ASA Section on Education
ghout the hosp incl g S s Cleveland Clinic ins and Research, and Profes
- b | - . Anestheslology, Mayo Clin
nally perform deps nts in all camp d o ) nalg 135:198. _ Rochester, Minnes
nonmedically dirt site locations where anesth ervices 0 g the Continuum of @dave_martin_md
are provided. The directive appl datio finition of General
ate and deep procedural io i c of Seda
Donald E. Arnold, MD, FASA
ASA Tra war Pracidant \Wactarn
gnificant i y exist  asamonito b/3DCU: samonitor. > : -
in sedation pract pub/3xBk3vl). Procedur: . nt will re S actitioners Anesthesia & Anq|gesiq
practitioner ed-  be either moderate or deep ). eve
ucation and training, oversight of quality ~Moderate sedation i dation should be able to rescue patients
and safety in p ), p by a nonanesth hy: whose le sedation be

sedation may place patients, practition- duralist who is . than inirially inrended. o SPECIAL ARTICLE
' A Blueprint for Success: Implementation of the
Center for Medicare and Medicaid Services Mandated
Anesthesiology Oversight for Procedural Sedation

in a Large Health System

Basem B. Abdelmalak, MD, FASA, SAMBA-F,*t+ Talal Adhami, MD, HCMBA, AGAF, FAASLD,§
Wendy Simmons, MSN, RN, || Patricia Menendez, MS, BSN, RN, HACRY
Elizabeth Haggerty, MLRHR, MBA,# and Christopher A. Troianos, MD, FASE, FASA**

July 2022 ¢ Volume 135 « Number |

11




American Soc
“' Anesthesluluglsts

Statement on Nonoperating Room
Anesthesia Services

Developed By: Committee on Practice Parameters

Committee of Oversight: Surgical and Procedural Anesthesia
Last Amended: October 18, 2023 (original approval: October 19, 1994)

12


https://www.asahq.org/standards-and-practice-parameters/statement-on-nonoperating-room-anesthesia-services

ASA Task Force on NORA and Procedural

Sedation
Commissioned by: Mary Dale Peterson, MD, MBA, FASA

Chair: Basem Abdelmalak, MD FASA

Donald Arnold, MD, FASA Patricia Mack, MD, FASA

Sheila Barnett, MD, BSc, FASA David Martin, MD, PhD, FASA

Ryan Chadha, MD Mohamed Minhaj,MD,MBA,FACHE, FASA
Karen Domino, MD, MPH Daniel Roke, MD, MBA

Vilma Joseph, MD, MPH, FASA Tetsu Uejima, MD, MPH, FASA

13



Sources of Complexity and Challenge
In NORA

» Space and equipment
- Staff

» Patients

* Procedures

* Quality and safety

- Efficiency

- FInances




Sources of Complexity and Challenge
in NORA...... And Solutions

» Space and equipment
» Staff

» Patients

* Procedures

* Quality and safety

- Efficiency

* FInances




Space and Eqmpment Challenge

16




Poor Access to High Risk Patients

17



Facilities Design and Equipment

The DAS or designee shall be involved in the planning and establishing of a
NORA service

Applicable elements of the ASA OR Design Manual should be incorporated
NORA locations shall be established as close to the main OR as possible
Such locations should be established in close proximity to each other to
Improve:

‘ Anesthesiologists’

- Safety
o l n

Eff.e(_:tlve €55 Statement on Nonoperating Room
° EffICIenCy Anesthesia Services

- Timeliness of delivering care Devlpedy: Coniiseon Pt Pt

Committee of Oversight; Surgical and Procedural Anesthesia
Last Amended: October 18, 2023 (original approval: October 19, 1994)

18
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Abdelmalak BB, Gildea TR, Doyle DJ, Mehta AC. A Blueprint for Success: A Multidisciplinary Approach to Clinical Operatidis within a
Bronchoscopy Suite. CHEST 2022; 161(4):1112-1121



[ Thoracic Oncology How I Do It

A Blueprint for Success ® crecicorupats

A Multidisciplinary Approach to Clinical Operations Within
a Bronchoscopy Suite

Basem B. Abdelmalak, MD,; Thomas R. Gildea, MD, FCCP, D. John Doyle, MD, PhD, DPhil; and Atul C. Mehta, MD, FCCP

Abdelmalak BB, Gildea TR, Doyle DJ, Mehta AC. A Blueprint for Success: A Multidisciplinary Approach to Clinical Operations within a
Bronchoscopy Suite. CHEST 2022; 161(4):1112-1121




Modern Gl

21



Modern Interventional Radiology Suite




Sources of Complexity and Challenge
In NORA

» Space and equipment
» Staff

» Patients

* Procedures

* Quality and safety

- Efficiency

* FInances




Staff

We are strangers in a
strange land

This can impede
teamwork

Proceduralists may have
unrealistic expectations

COMMUNICATION
TEAM BUILDING

24



Assignment

A Blueprint for Success

] u ] Cl
D eS I r a,b I | I ty A Multidisciplinary Approach to Clinical Operations Within
ldea, MD, FCCP; D. John Doyle, MD, PhD, DPhil; and Atul C. Mehta, MD, FCCP

a Bronchoscopy Suite

* Proper planning of space, equipment, etc.

* The avallablility of appropriate resources
» Similarity, as possible, to the main OR

* The same electronic anesthesia record
 Starting with a core group then expand with proper

training, education-and-support.

25



[ Thoracic Oncology How I Do It

Assignment

A Blueprint for Success

] | [ |
D e S I r a b I | I t A Multidisciplinary Approach to Clinical Operations Within
a Bror
Basem B. Abdelmalak, MD,; Thomas R. Gildea, MD, FCCP,; D. John Doyle, MD, PhD, DPhil; and Atul C. Mehta, MD, FCCP

 Clinical leaders met weekly for the first few
months and regularly thereafter

* Foster teams’ cohesiveness and sense of
community

» Support each other through meaningful
professional collaborations

26



Environment of Care

 Each

‘ Anesthesiologists’

Statement on Nonoperating Room
Anesthesia Services
Developed By: Committee on Practice Parameters

Committee of Oversight: Surgical and Procedural Anesthesia
Last Amended: October 18, 2023 (original approval: October 19, 1994)

procedure room

must have:

 Adeo
supp

* Adeo

uate pharmaceutical drugs, IV fluids, anesthesia
les, etc

uate monitoring including capnography

* Anesthesia machine if inhalational anesthetic are to be

used



https://www.asahq.org/standards-and-practice-parameters/statement-on-nonoperating-room-anesthesia-services

‘ Anesthesiologists’

Environment of Care

Statement on Nonoperating Room
Anesthesia Services
Developed By: Committee on Practice Parameters

Committee of Oversight: Surgical and Procedural Anesthesia
Last Amended: October 18, 2023 (original approval: October 19, 1994)

« Each NORA location

must have:

* Post Anesthesia Care Unite (PACU)
* Point of care testing

» Adequate trained staff to support the anesthesiologist



https://www.asahq.org/standards-and-practice-parameters/statement-on-nonoperating-room-anesthesia-services

Sources of Complexity and Challenge

In NORA
» Space and equipment
» Staff
» Patients

* Procedures

* Quality and safety
» Efficiency

* FInances




Re-do PVIIn EP Lab

* 61 Y/O male: 92Kg/6’, MP |, short TM
« Admitted to re start dofetilide and for treatment of CHF
« PMH:

 HTN, CAD with large remote anterior Ml, s/p PCI ,
remote 4v CABG, s/p ICD for VF arrest

» Severe LV dysfunction EF 20%

* Longstanding atrial-trachyarrhythmia (s/p surgical
cryoMAZE then catheter based PVAI ) "



Severe Comorbidity and Aspiration Risk

65 Y/O male, severe AS, who has a PE

Gastric outlet obstruction due to stomach CA, scheduled for
EGD and BX

Would you accept him in the endoscopy suite?

MAC Vs. GA?

RSI? with or without cricoid pressure? Or awake Intubation?
Invasive monitors?

31



EGD For LVAD Patients

Increased need due to acquired VW
Pulsatile Vs non pulsatile
Monitoring oxygenation and perfusion

Pump flow and pulse index

Display ONOFF

- xed Mode - Speed Setpoint: 9000 rpm il

32



Routine EBUS with a Twist

« 70Y/O F

« HTN

» Chronic hoarseness

« COPD

* Rt renal mass

* LUL 6.9cm mass associated with mild left hilar adenopathy
» Scheduled for staging EBUS/TBNA

Abdelmalak, Choli, Bryson Incidental Findings of Bilateral Vocal Cord Polyps and Asymptomatic Pulmonary Embolism during EBUS Guided Mediastinal

Staging: A Case Report Highlighting Teamwork in Management Decision Making, JOHNA in Press
33



Abdelmalak, Choli, Bryson Incidental Findings of Bilateral Vocal Cord Polyps and Asymptomatic Pulmonary Embolism during EBUS Guided Mediastinal
Staging: A Case Report Highlighting Teamwork in Management Decision Making, Journal of Head and Neck Anesthesia 7(1):e45, June 2023
34




Sources of Complexity in NORA

« Space and equipment
» Staff

- Patients

* Procedures

* Quality and safety

« Efficiency

 Finances




CT Guided Lung Cancer Cryoablation

» 70 year old patient scheduled for cryoablation
of LU lung cancer.

» A fib takes sotalol, dabigatran

» COPD uses supplemental O, @ 3L

* LLE embolism resulting in a BKA
 ETOH abuse, cut back to 3 beers QD

36



Lung Cryoablation




Issues and Complications

* Procedure specific
* Lung parenchymal hemorrhage
* Pneumothorax
* Hypothermia
* Loss of airway
» Patient specific
* Alcohol withdrawal
» Chronic hypoxemia

38
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Anesthetic Considerations And Technigues
For Advanced Diagnostic And Therapeutic
Bronchoscopy

Advances in Anesthesia 32 (2014) 71-87

ADVANCES IN ANESTHESIA

Anesthesia and Upper and
Lower Airway Management

for Advanced Diagnostic and
Therapeutic Bronchoscopy

Basem Abdelmalak, MD*"* Sonali Sethi, MD¢,
Thomas R. Gildea, MD, MS®




Challenges in GI NORA

* Monitoring ventilation
» Alrway management

* NPO status

* LVAD patients

» CO, Bowel insufflation

42



To Tube or not To Tube In GI

Abdelmalak B. Anesthesia for Interventional Pulmonology. In: Urman RD, Gross WL, Philip BK, editors. Anesthesia Outside of the Operating Room. New York:

Oxford University Press, Inc.; 2011. p. 167-74.
43



Nonoperating Room

Indications for Anesthesia

Intu bati on N Gl Anesthesia in the Gastrointestinal Suite
E n d O S C O py Sekar S. Bhavani, mp®*, Basem Abdelmalak, mp®©

- Patient related  Anatomical problems
- Emergency « Complex anatomy

« Significant cardiac or respiratory Short gut syndrome

comorbidities

Zenker’s diverticulum

* Sepsis Short Roux-N-Y loop

* Intestinal obstruction (esophagus,
stomach, duodenum or small or _ _
large intestines) * Morbid obesity

Large hiatus hernia

Anesthesiology Clin 37 (2019) 301-316

https://doi.org/10.1016/j.anclin.2019.01.010 anesthesiology.theclinics.com
1932-2275/19/© 2019 Elsevier Inc. All rights reserved.




Nonoperating Room

Indications for Anesthesia
Intubation in Gl Anesthesia in the Gastrointestinal Suite
E N d O S C O py Sekar S. Bhavani, mp®*, Basem Abdelmalak, mp°¢
 Procedure related  Anesthesiarelated

* Long duration of procedure * Known difficult intubation

* Complex procedure * Inadequate NPO duration

* Drainage of a pancreatic pseudo cyst * Retained food

« Use of large volume of fluid irrigant * CO, use during the endoscopy

 Double balloon

Bhavani S and Abdelmalak B. NORA — Anesthesia in the Gl suite
Anesthesiology Clin 37 (2019) 301-316 45



Other Challenges

Hypovolemia from bowel prep
Uncorrected anemia from Gl Bleed

Bradycardia, and/or arrnythmia from bowel distension,
Or scope Insertion

Other complications:
 Bleeding
- Perforation

 Aspiration

46



Sources of Complexity in NORA

« Space and equipment
» Staff

- Patients

* Procedures

* Quality and safety

« Efficiency

* Finances




‘ Anesthesiologists’

Quality and Patient Safety

Statement on Nonoperating Room
Anesthesia Services

Developed By: Committee on Practice Parameters

* Each procedure room must have e 550
basic resuscitative equipment

- Each NORA location must have:
* Emergency drugs and emergency cart with defibrillator
» Access to difficult airway and MH carts

* Lead aprons and X-ray protective gear for the anesthesiology
team

* The DAS should be involved in writing NORA policies
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Preop NPO Guidelines

Practice Advisory for Preanesthesia Evaluation

An Updated Report by the American Society of
Anesthesiologists Task Force on Preanesthesia Evaluation




© 2018 EDIZIONI MINERVA MEDICA Minerva Anestesiologica 2018 Dece 2):1413-9
Online version at http://www.minervamedica.it 23736/S03

EXPERTS’ OPINION

Nil per os guidelines:
what 1s changing, what 1s not, and what should?

Michael V. PRESTA ' *, Sekar S. BHAVANI 2, Basem B. ABDELMALAK 3

» Split dose bowel prep:
 Clinical superiority
- Better patient acceptability

» The residual gastric volume did not differ between split dose and a
single dose.

- Huffman M, Unger RZ, Thatikonda C, Amstutz S, Rex DK. Split-dose bowel preparation for colonoscopy and residual gastric fluid volume: an
observational study. Gastrointest Endosc. 2010;72(3):516-22.

- Tandon K, Khalil C, Castro F, Schneider A, Mohameden M, Hakim S, et al. Safety of Large-Volume, Same-Day Oral Bowel Preparations During Deep
Sedation: A Prospective Observational Study. Anesth Analg. 2017;125(2):469-76.

- Bhavani SS, Abdelmalak BB. Fasting Before Anesthesia: An Unsettled Dilemma. 2017;125(2):369-71.



Recovery and Discharge Common
Questions:

* Requirement for urination before discharge?
- Requirement for drinking clear liquids?
* Responsible adult to accompany them home?

» Adult observation overnight???

« Minimum duration of stay In recovery?

Practice Guidelines for Postanesthetic Care

An Updated Report by the American Society of
Anesthesiologists Task Force on Postanesthetic Care

Anesthesiology 2013; 118:291-307
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Registry and QI Process




Patient Safety in NORA

» Overall mortality was greater in OR patients compared
to NORA patients, 0.4 vs 0.2 %, respectively

* The cardiology and radiology areas had a mortality rate
significantly greater than the OR of 0.5%

* Wrong patient/side procedures were higher in NORA

Chang B, Kaye AD, Diaz JH, Westlake B, Dutton RP, Urman RD. Complications of Non-Operating Room
Procedures: Outcomes From the National Anesthesia Clinical Outcomes Registry. Journal of patient safety.
2015.
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Patient Safety in NORA

Closed claims study

In MAC cases, respiratory depression was responsible for

21%

MAC-related claims

Over half of these adverse events were felt to be
preventable with better monitoring*

Com

nared with OR claims, those in the NORA locations

are more often associated with patient death, issues with

ventl

ation and higher payout?

1. Bhananker SM, Posner KL, Cheney FW, Caplan RA, Lee LA, Domino KB. Injury and liability associated with monitored anesthesia

care: a closed claims analysis. Anesthesiology. 2006;104(2):228-34.

2. Metzner J, Posner KL, Domino KB. The risk and safety of anesthesia at remote locations: the US closed claims analysis. Curr Opin 54
Anaesthesiol. 2009;22(4):502-8.



Safety of Non-Operating
Room Anesthesia
A Closed Claims Update

Zachary G. Woodward, mp?,
Richard D. Urman, mp, mea, Fasa®?* Karen B. Domino, Mb, MPHC
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Respiratory Events  Preventable by
Monitoring

Anesthesiology Clin 35 (2017) 569-581



Sources of Complexity in NORA

« Space and equipment
» Staff

- Patients

* Procedures

* Quality and safety

« Efficiency

* Finances




Anesthesia Services Staffing

* Anesthesiologist only

- Similar to other assignments
* Anesthesia Care Team

« Geographic proximity of sites

* Requirement to “remain immediately available”
« Teaching Physicians

» CMS billing rules versus accreditation standards

Adopted with permission from Dr. Alan Marco



Solutions for Large Vs. Small Centers

» Large centers may have enough demand to run
NORA as mini procedures suites to allow efficient

staffing

- Small centers can plan for renovations/new
construction aiming for multi-purpose suites
and/or within the main OR pavilion for better
efficiency

Adopted with permission from Dr. Alan Marco



Scheduling of Anesthesia Services

* Block time versus fitting into gaps
« If sufficient volume, block time may improve utilization

« Scheduling full days rather than partial days of coverage should
Improve efficiency

- for lower volume services a long day every other week rather
than shorter blocks every week

« economic goal is to reduce overutilized time

* more expensive than underutilized time

Adopted with permission from Dr. Alan Marco

Dexter, Franklin; Wachtel, Ruth E Current Opinion in Anaesthesiology: August 2014 - Volume 27 - Issue 4 - p 426-430
Strum DP, Vargas LG, May JH. Anesthesiology 1999;90:1176-1185



‘ Anesthesiologists’

Staffing and Schedule
Optimization

Developed By; Committee on Practice Parameters
Committee of Oversight: Surgical and Procedural Anesthesia

System-based triage of patients 10 |00 —s.—G"E -
anesthesiology services vs. procedural sedation

Similar principles of capacity coordination and data
analytics to drive optimization of perioperative services
delivery

Cases should be scheduled as in the main OR to facilitate
Integration into the electronic anesthesia record system
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Staffing and Schedule

Statement on Nonoperating Room

Optl m | Zat| on Anesthesia Services

Developed By: Committee on Practice Parameters
Committee of Oversight: Surgical and Procedural Anesthesia
Last Amended: October 18, 2023 (original approval: October 19, 1994)

Case scheduling should be done In

a manner to enable personnel assignments, improve efficiency,
and provide the means to track clinicians' clinical activities

Constant awareness of locations of all anesthesia cases

No interruptions imposed by procedural sedation cases

Scheduling inpatient and outpatient complex procedures during

standard resource hours to support safe care
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Sources of Complexity in NORA

« Space and equipment
» Staff

- Patients

* Procedures

* Quality and safety

« Efficiency

* FiInances




Finances and Budget

‘ Anesthesiologists’

P|anning for new or expanding NORA Statement on Nonoperating Room
Anesthesia Services

services should be supported by AP

a b u S I n e S S p I a n Last Amended: October 18, 2023 (original approval: October 19, 1994)
When anesthesiology professional revenue does not

support the costs to deliver care, maintenance of
operations may require institutional financial support
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Safe Execution




Summary

NORA Is growing fast, and its future is bright

Some complexities can be addressed by pre-planning such
as the space, equipment and personnel challenges

We have to be familiar with, prepared for, and ready to
manage patients’ comorbidities

Successful safe delivery of NORA would require well
thought out plan and organization (ASA NORA Statement)
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Summary Contd.

» Patient safety in NORA areas Is our #1 priority and focus

* Flexibility i1s needed to tailor and modify old anesthetic
technigues and develop new ones to meet the new

needs

 Effective communications and team work are essential
for successful management of these challenging cases




the

ANESTHESIOLOGY.

annual meeting
American Society of Anesthesiologists®

San Diego 4 October 16-20, 2026 4 #ANES26

Breakthrough ideas.

Stimulating research.

Extensive CME.

Say yes to #ANES26: AT
asahg.org/annualmeeting "l can't imagine a better

way to interact with
my profession.”



THANK YOU!

Basem Abdelmalak, MD, FASA, SAMBA-F
abdelmb@ccf.org
@basemcc
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Goals

* Incidence

« Level 1 and Level 1 cardiac Requirements
« Types of Trauma: Penetrating vs. Blunt

« Aortic Injury

*  When do we call for help?

« Trauma protocols

« Outcomes and survival

« Cardiopulmonary Bypass

« ECMO

- REBOA
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Trauma Incidence

Trauma is an epidemic. In the United States, over 41 million ED visits and nearly 3 million non-
fatal injuries annually (Frydrych LM 2019, AAST)

Trauma is one of the leading causes of death worldwide:

* 4.4 million fatalities annually

+ 8% of deaths worldwide

» Leading cause of death for individuals under 45 years (AAST)
» Fourth Leading cause of death worldwide (AAST)

* ~75% are unintentional injuries, 25% violent injuries

+ 33% MVC/MCC, 15% suicide, 10% homicide (WHO)

» Estimated cost: $518 billion globally (AAST)

https://www.who.int/news-room/fact-sheets/detail/injuries-and-violence; https://www.aast.org/trauma-acs-resources/trauma-facts.html;



https://www.who.int/news-room/fact-sheets/detail/injuries-and-violence
https://www.aast.org/trauma-acs-resources/trauma-facts.html

EMORY | Department of Anesthesiology

Cardiac Trauma Incidence

« Two types: Penetrating and Blunt Chest Trauma

« Rapidly Fatal: 90% of lethal cardiac trauma dies prior to hospital admission (Dokoupil, Marecova
et al. 2019)

« Accounts for 20-25% of all trauma deaths (Majercik S 2017)

» Mortality remains high even in those who do survive, estimated at ~80% (B.J. Leavitt 1987)

« Cardiac and aortic injury are the main causes of hemorrhage related death in trauma patients: 10-
25% (S. Saar 2017, R.M. Shorr 1987)

* Right ventricle injury most frequent site of injury>left ventricle>right atrium (S. Saar 2017)



Department of Anesthesiology

Cardiac Trauma Incidence: Penetrating

Penetrating:
* Overall penetrating Chest injuries: 1-13% of trauma admissions
« Acute exploration needed in 5-15% of cases
* In this population (non-ED thoracotomy), cardiac injuries found in 16-52% following stab
wounds
« Cardiac injuries found in 10-37% following gunshot wounds
» Great vessel injury present in 5.3% of gunshot wounds and 2% of chest
stabbings(Demetriades 1997)
« Overall incidence of penetrating cardiac injuries estimated at 1 in 210 trauma
admissions(Rhee PM 1998)

https://www.westerntrauma.org/western-trauma-association-algorithms/penetrating-chest-trauma/historical-perspective/; Demetriades D, 1997;
Rhee et al, 1998)
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Cardiac Trauma Incidence: Blunt

Blunt:
« Thought to occur in less than 10% of trauma admissions but ~25% of traumatic
deaths

* Injuries requiring operative intervention account for less than 0.01% of all trauma
cases and up to 3% of all blunt chest trauma cases

Mechanism Of Injury:

* Forceful impact

* Rapid deceleration

« Crush

« 70-80% of patients have other injuries

(El-Andari, O'Brien et al. 2021)
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Level 1 Trauma Center

Comprehensive Regional tertiary care facility capable of providing total care for every aspect of injury:

« 24-hour in-house coverage by general surgeons and prompt availability of specialties such as
orthopedics, neurosurgery, anesthesiology emergency medicine, radiology, internal medicine, plastic
surgery, oral and maxillofacial, pediatrics, and critical care.

* 24 hour labs services

« Adequate blood supply

« Medical social workers available 24hours a day

« Cardiothoracic surgery capabilities available 24hours per day, 365 days a year, with cardiopulmonary
bypass equipment

* Provides leadership in prevention and education to surrounding communities

« Continuing Medical Education for trauma team members

* Robust incorporation of a comprehensive quality assessment program

« Participates in organized teaching and research efforts to innovate trauma care (20 peer-reviewed
articles), substance abuse screening and patient intervention programs available

« (Tertiary care needs like CT surgery, HD, and microvascular surgery may be referred from level Il
facility)

« Must meet minimum requirement for annual volume of severely injured patients (1200 trauma patients
or 240 patients with Injury Severity Score (ISS) >15

*(Society), (America)

https://www.amtrauma.org/page/TraumalLevels
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Level 1a Cardiac Care Center
Established in Georgia in 2017

Title 31 - Health
Chapter 11 - Emergency Medical Services
Article 7 - Emergency Cardiac Care Centers
§ 31-11-132. Office of Cardiac Care; level desighations and requirements
Universal Citation: GA Code § 31-11-132 (2017)
(a) There shall be established the Office of Cardiac Care within the Department of Public Health. The office shall administer the
designation process provided for in this article, including, but not limited to, data collection, analysis and reporting, and site visits.
(b) The office shall designate hospitals that meet the criteria set forth in this article as emergency cardiac care centers. Each emergency
cardiac care center shall be further designated as Level I, Level I, or Level lll by the office. The criteria for each level designation shall be
established by the office and shall include, at a minimum, the following:
(1) Level | shall have:
(A) Cardiac catheterization and angioplasty facilities available 24 hours, seven days per week, 365 days per year;
(B) On-site cardiothoracic surgery capability available 24 hours, seven days per week, 365 days per year;
(C) Established protocols for therapeutic hypothermia for out-of-hospital cardiac arrest patients;
(D) The ability to implant percutaneous left ventricular assist devices for support of hemodynamically unstable patients experiencing
out-of-hospital cardiac arrest or heart attack;
(E) Neurologic protocols to measure functional status at hospital discharge; and
(F) The ability to implant automatic implantable cardioverter defibrillators;

((DPH) 2017)


https://law.justia.com/citations.html
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Common Injuries from Blunt Cardiac Trauma

A  Cardiac contusion

B Valvular injury

&&\A

oS

C Coronary artery dissection

D Aortic dissection

1

* Cardiac contusion is a bruise or lesion

* Often diagnosed on autopsy

* May result in RBBB or other arrhythmias
* ECG Is an essential in the workup

= Treatment is often supportive

* AV is most commonly injured

* Signs and symptoms include wide pulse
pressure, dyspnea, angina, and diastolic
murmur

* Echocardiography is used for diagnesls

«  Management is often surgical

LAD and LMCA are at highest risk for
dissection

Signs and symptams Include M|,
hypotension, dyspnea, and arthythmia
Coronary angiography is the gold
standard for diagnosis

PC! or CABG are often required

* Signs and symptoms include dyspnea,
chast pain, paralysis, syncope,
tachycardia, and hypotension

* CT or echocardiography are used for
diagnosis

* Treatment inckuides BP management,
endovascular. or surgical repair

E Septal defect and
free wall rupture

F Hemopericardium

S

Pericardial rupture with
cardiac subluxation

H Arrhythmias

ANV VAANAAMANIVAR

VIR

* Signs and symptoms include chest
pain, hypotension, cardiac tamponade,
tachycardia, reduced heart sounds, and
VD

* CT or echocardiography for diagnosis

* Often needs urgent surgical repair

* Hemopericardium occurs when blood fills
the pericardial sac

* Back's triad includes hypotension, JVD,
and muffled heart sounds

* Pericardiocentesis or chest tube drainage
is required to treat tamponade

Pericardial rupture may result In cardiac
subluxation

Signs include sudden hypotension and
resolution following change in position,
intermittent loss of pulse, and maximum
heart sounds in abnormal locations
Surgical repair often required

* RBBB is the most common post-trauma
arrhythmia

* Vfib and Vtach are among the most
dangerous

* ECG used for diagnosis

*  Management includes cardioversion and
medications to control arrhythmia

El-Andari, O'Brien et al. 2021
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Blunt Cardiac Trauma

* Identified in 3-20% of sternal fractures

« Thought to be a factor in up to 20% of MVC deaths

« Head in jury increases risk 3.5x and spine injury increases risk 4.7x

« Deceleration more likely to lead to avulsion injuries or to valves, coronary arteries

« Cardiac arrest due to chest strike is thought to coincide with ventricular repolarization. Itis
uncommon and atypical and not associated with other obvious thoracic injuries

» Pediatric blunt chest trauma is less common but harder to diagnose because of increased
chest wall compliance

Adams R, Guillamondegui O. Blunt Cardiac Injury. https://www.aast.org/asset/DA24BF82-CEC4-40DB-
9059DCD393639377/.
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Adams R, Guillamondegui O. Blunt Cardiac Injury. https://www.aast.org/asset/DA24BF82-CEC4-40DB-

9059DCD393639377/.

‘ Department of Anesthesiology

Treatment of Blunt Cardiac Injury (grading=AAST)

Grade Injury/Signs Treatment
Grade 1 Minor EKG abnormality Most commonly, only
inonspecific ST or T wave monitoring
changes, PAC or PVCs or
persistent sinus tachycardia)
Blunt pericardial wound without
cardiac injury, tamponade, or
cardiac hemiation
Grade 11 Heart block or ischemic changes May need pacing,
without failure appropriate volume and
inotropic management
Grade I11 Sustained or multifocal ventricular +/- hemodynamic
contractions support, monitoring
Septal rupture, pulmonary or Options:
tricuspid incompetence, papillary operative/interventional,
muscle dysfunction, or distal hemodynamic support,
coronary artery occlusion without as relevant
cardiac failure
Blunt cardiac laceration with Operative
cardiac hemiation
Blunt cardiac injury with cardiac Medical management,
failure possible IABP
Grade TV Septal rupture, pulmonary or Operative/interventional,
tricuspid incompetence, papillary hemodynamic support
muscle dysfunction, or distal
coronary artery occlusion
producing cardiac failure
Aortic or mitral valve
incompetence
Injury of the right ventricle, right
or left atrium
Grade V Proximal coronary artery Intervention/operative,
occlusion often fatal
Left ventricular perforation
Stellate injuries, <50% tissue loss
of the right ventricle, right or left
atrium
Grade VI Blunt avulsion of the heart Operative, likely fatal

Blunt cardiac injury grading extracted from the AAST Heart Injury grading scale.
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Common Injuries from Penetrating Trauma

PENETRATING CARDIAC TRAUMA

STAB VS. BULLET Injury Type

Ventricular Injury

Atrial Injury

Cardiac
Tamponade

o
—

Active Bleeding

Coronary Artery

fL(E

Valvular Injury

INCIDENCE BASED ON IN-HOSPITAL DATA

Septal Injury

Heart Failure

(Wall, Mattox et al. 1997)

Incidence of Specific Injuries

Estimated

Incidence

70% - 80%

20% - 25%

60% - 80%

~100%

3% - 9%

0.1% -1%

1% - 5%

Low (Acute)

Clinical Context

The Right Ventricle (RV) is most common (~40%) due to its
anterior position.

Often associated with high-velocity projectiles or complex
trajectories.

More comman in stab wounds (80%+) than gunshot wounds
(20%).

Nearly all penetrating wounds involve hemopericardium or
hermothorax.

The LAD is the most frequently injured vessel.

Rarely seen in the acute phase; often diagnosed post-
operatively.

Usually VSDs; frequently missed during the initial emergency
thoracotomy.

Usually a secondary result of valvular or septal defects
found in survivors.
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Aortic Injury

« Rare pathology: less than 1% of all traumas
* Chest Trauma: 0.25% (Sheehan) to 0.32% (Wu)
» Direct penetrating or complete transection of the aorta may cause exsanguination with pre-
hospital death in 90% of patients and 44% mortality in patients who make it to the ED or OR
* Blunt injuries are more common than penetrating
» Blunt thoracic aortic injury accounts for ~1/3 of MVC fatalities (Teixeira PG 2011)
» Penetrating aortic injury more likely to be abdominal not thoracic but still carries a high
mortality rate (80%)
« Blunt injury most likely to cause dissection at the ligamentum arteriosum where the arch is
fixed
» 85-90% of aortic injury is distal to left subclavian artery
« ~10% of aortic injury is in the ascending aorta
« These patients need cardiopulmonary bypass!

(Monga, Patil et al. 2021)
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But!

ARISE Il Trial: acute type A dissection

FDA approved prospective, multicenter, non-randomized pivotal study to assess
the safety and effectiveness of the investigational GORE Ascending Stent Graft in
patients with acute Type A dissections who are considered high risk for
conventional surgery

Need 112 patients, follow-up for 5 years to evaluate safety and effectiveness
outcomes

***These trials are for spontaneous dissections, not traumal***
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Is a Cardiothoracic Surgeon required to be
In house for call at a level one trauma
center?
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NO
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When do we call for Cardiothoracic

Surgeons?

AmSECT

- Guideline 15.2: An on-call Perfusionist should be present and clinically ready for
unscheduled and emergency procedures within 60 minutes of being called.

There are no specific criteria for minimum time required to build a cardiopulmonary
bypass circuit. Pumps are typically kept built to not be the rate limiting step in an
emergency. Wet down vs dry is institution specific. Annual competencies include
pump building and oxygenator changeouts. International consensus suggests 72

hours storage time for a primed circuit and 30 days for a dry circuit (Wahba, Kunst et
al. 2025).

Cardiothoracic surgeons needed for type A aortic injury, repair of ventricular septal

injury, & coronary artery injury necessitating CABG. (Ball, Lee et al. 2022; Feliciano
2016)

https://amsect.org/Portals/0/AmSECT _Perfusion_S&G_2023%20Ratified%20021023_Digital%20edition.pdf
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Complications of Cardiac Repair

» Delayed cardiac rupture has been described up to two weeks after the initial
insult. Thought to be due to either aneurysm formation or contained atrial rupture

» Non-operative valvular and septal injuries must be monitored with serial
echocardiograms to rule out any worsening (Adams R, Guillamondegui O.)

« Abnormal EKG

* Heart block

» Pericardial effusion

« Wall motion abnormalities

* Reduced left ventricular systolic function

« Hemorrhage

« Transected graft

» Post-traumatic acute myocardial infarction

« Valvular injury

« Sternal infection

(Ball, Lee et al. 2022; Tang, Inaba et al. 2011; Castano, Morales et al. 2012;
Jhunjhunwala, Dente et al. 2016; Reser, Caliskan et al. 2015)
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latrogenic Complications

Surgery:

« Coronary artery ligation or kinking
« Valvular dysfunction

« Conduction system injury

* Myocardial overstretch

* Phrenic nerve palsy
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Surgical Technique

» Exposure technique depends on suspected injuries, patient clinical status, and surgeon’s
experience

» Ex: unstable patient with tamponade on US and left chest stab wound — ED thoracotomy

« EXx: stable patient without tamponade on US and left chest stab wound — OR median
sternotomy

« Sternotomy has better exposure of all heart chambers and the great vessels and ability to
enter R and L pleural cavities (Conner J 2016)

» Median sternotomy associated with improved postoperative pain and shorter length of
hospitalization (Asaph JW 2000)

« Sternotomy vs bilateral thoracotomy (“clamshell”) (Ball, Lee et al. 2022)
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Survival

« Survival rates for traumatic cardiac arrest remain very low: 3.3-9.2%(Alremeithi,
Tran et al. 2024)

« Survival rate of those who make it to the hospital is between 20-75%(Dokoupil,
Marecova et al. 2019)
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urvival after Sternotomy

Trauma Quality Improvement Program (2013-2016) Database

584 patients: 322 (55.1%) had sternotomy for penetrating trauma and 69 (11.8%)
had sternotomy for blunt trauma

Injury Severity Score (ISS) higher in blunt trauma

Hemorrhage control longer in blunt trauma
Additional injuries:

» Blunt: rib fractures, sternal fractures, SVC injury, aortic injury

* Penetrating: open cardiac injury, open lung injury, hemothorax
Mortality rate Higher in BLUNT TRAUMA (29% vs 12.7%, P<0.001) but when
adjusting for covariates there was no difference in risk of mortality between
groups (Duong W 2020)

Table 1. Demographics of adult trauma patients undergoing SHC.

Characteristic

Closed cardiac
Cardiac laceration

Open cardiac

Thoracic aorta
Subclavian vessels

Superior vena cava

All, (n=584) Penetrating, (n=322) Blunt, (n=69) Pvalue

11(1.9)
69 (11.8)

154 (26.4)
20 (3.4)

31 (5.3)

8(1.4)

4(12)
50 (15.5)

148 (46.0)
10 (3.1)

26 (8.1)

3(0.9)

7(10.1)
19 (27.5)

4(5.8)
9(13.0)

4(5.8)

5(7.2)

<0.001

0.02

<0.001
<0.001

0.52

0.001
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Concomitant Injuries

Table 1. Demographics of adult trauma patients undergoing SHC.

Characteristic All, (n=584) Penetrating, (n=322) Blunt, (n=69) Pvalue

AlS (grade > 3), n (%)

Head 29 (5.0) 8 (2.5) 16 (23.2)
Thorax 424 (72.6) 226(70.2) 43 (623) 0.20
Abdomen 36 (6.2) 9(2.8 8 (11.6)
ACS Level-1, n (%) 302 (51.7)  169(52.5) 40 (58.0 0.41

(Duong W 2020)
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Mortality All Comers

Table2. Multivariable logistic regression analysis for risk of mortality in adult trauma

patients undergoing SHC.

Risk factor OR (95% CI) P-value
Blunt versus penetrating 2.33 (0.98-5.60) 0.06
Age 1.01 (0.98-1.03) 0.69
ISS 1.03 (1.01-1.06)
Hypotensive within 24h 2.11 (0.80-5.55) 013
PRBC transfusion units within 24h 1.05 (1.01-1.09)
Minutes to hemorrhage control 1.00 (0.89-1.11) 094
AlS—head (grade > 3) 4.15(1.33-12.95)

Hosmer-Lemeshow chi-square statistic=5.011; P value=0.76.

AlS=abbreviated injury scale; PREC=packed red blood cells.

(Duong W 2020)
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Mortality Blunt Trauma

Table3. Multivariable logistic regression analysis for risk of mortality in adult trauma

patients undergoing SHC after blunt trauma.

Risk factor OR (95% CI) P value
Age 1.01 (0.97-1.05) 0.70
ISS 1.01 (0.97-1.06) 0.59
Hypotensive within 24h 6.95 (0.62-78.34) 0.12
PRBC transfusion units within 24h 0.995 (0.93-1.06) 0.87
Minutes to hemorrhage control 0.93 (0.75-1.16) 0.54
AlS—head (grade > 3) 4,69 (0.80-27.35) 0.09

Hosmer-Lemeshow chi-square statistic=8.103; P value=0.32.

AlS=abbreviated injury scale; PRBC=packed red blood cells.

(Duong W 2020)



EMORY

UNIVERSITY
SCHOOL OF

MEDICINE

‘ Department of Anesthesiology

Mortality Penetrating Trauma

Table4. Multivariable logistic regression analysis for risk of mortality in adult trauma

patients undergoing SHC after penetrating trauma.

Risk factor OR (95% CI) P-value
Age 1.003 (0.97-1.04) 0.87

1SS 1.04 (1.02-1.07)
Hypotensive within 24h 1.78 (0.57-5.56) 0.32
PRBC transfusion units within 24h 1.07 (1.02-1.12)
Minutes to hemorrhage control 1.00 (0.88-1.14) 0.98
AlS—head (grade > 3) 5.88 (1.23-27.98)

Hosmer-Lemeshow chi-square statistic=7.395, P-value=0.50.

AlS=abbreviated injury scale; PREC=packed red blood cells.

(Duong W 2020)
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Clinical OQutcomes

Table5. Clinical outcomes in adult trauma patients undergoing SHC.

Outcome All, Penetrating, Blunt P
(n=584) (n=322) (n=69) value
LOS, d, median (IQR) 8.0(5-13) 7.0(5-12) 10.0(5-19) 0.06
ICU, d, median (IQR) 40(3-9) 4.0(3-7) 70(3-13) 0.009
Ventilator days, median (IQR) 20(1-6) 2.0(1-3) 5.0 (2-10)
Procedure, n (%)
Lung repair 02(15.8) 78(24.2) 13(18.8) 0.34
Cardiac repair 261(44.7) 222 (68.9) 34 (49.3)
Great vessel repair 43 (74) 31 (9.6) 11 (15.9) 0.12
Minutes to hemorrhage control, median 5238 (22- 4938 (20-30) 346 (24-
(IQR) 88) 140)
Lung repair 02(15.8) 78(24.2) 13(18.8) 034
Cardiac repair 261(44.7) 222(68.9) 34(49.3) 0.002
Great vessel repair 43(74) 31(9.6) 11 (15.9) 0.12

(Duong W 2020)
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Survival After Thoracotomy

Retrospective multicenter study (5 trauma hospitals) over 3 years, 157 patients

« Overall mortality for thoracic injury requiring thoracotomy for hemorrhage control
at 29%(Karmy-Jones R 2001). The risk of death increases linearly with total
chest hemorrhage after thoracic injury.

* Penetrating: 17.4% mortality

* Blunt: 66.7% mortality

* Urgent thoracotomy (excluding ED thoracotomy) occurred almost 3hrs later for
blunt trauma compared to penetrating trauma (Karmy-Jones R 2001)

Table 2. Thoracic Injuries*

Injury Chest Wall Internal Mammary Artery Aorta/Great Vessel Cardiac Lung

Blunt (n = 36) 24 (67) 0 4(11) 3(8) 16 (44)

Penetrating (n = 121) 36 (30) 7 (6) 5(4) 15 (12) 91 (75)
GSW (n=72) 16 (22) 1(1) 4 (6) 7 (10) 62 (66)
SW (n =49) 20 (41) 6 (12) 1(2) 8 (16) 29 (59)

*Data are given as number (percentage) of patients. GSW indicates gunshot wound; SW, stab wound.

(Karmy-Jones R 2001)



EMORY | Department of Anesthesiology

Survival after Emergency Department Thoracotomy:
Review of Published Data from the Past 25 Years

Peter M Rhee, MD, MPH, FACS, Jose Acosta, MD, FACS, Amy Bridgeman, RN, BSN,
Dennis Wang, MD, FACS, Marion Jordan, MD, FACS, Norman Rich, MD, FACS

« Survival after Resuscitative thoracotomy is very low: 7-13% Penetrating Trauma higher
survival: 8-15% with stab wounds having higher survival than GSW

« Blunt Trauma very low survival: 1-2%

* Location with highest survival: Heart (19.4%)

« Signs of life: survival 11.5% if present, 2.5% if not

« Take home: best survival results seen in patient who undergo RT for thoracic stab injuries who
arrive to trauma bay with signs of life

Cardiac injury Thoracic injury

EDT Survival EDT Survival

Survivors performed rate (%) Survivors performed rate (%)

3 18 16.7 3 25 12.0

205 1,058 194 158 1493 10.7
(Rhee PM 2000)
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Cardiac Trauma Evaluation Guidelines
ATLS
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Predicting Penetrating Prognosis

National Trauma Data Bank (NTDB) queried 2016 for cardiac injuries with survival as
main outcome. 2016 incidences of cardiac trauma from 1,310,720 patients.

Incidence of penetrating traumas estimated at 0.16%*

Fig.1

2016 (100%)

212 (10.5%) Pronounced dead upon arrival

4

1804 (89.5%) Survived long enough for surgical imtervention

- g

Emergency Department Thoracotomy Operating Room (OR) Thoracotomy

974 (54.0%)

N 7N

783 (94.3%) 47 (5.7%) 346 (35.5%) 628 (64.5%)
Died Survived Died Survived

Outcomes stratified to emergency department versus operating room thoracotomy

(Asensio, Ogun et al. 2018)
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Table 3 Outcomes

From: Penetrating cardiac injuries: predictive model for outcomes based on 2016 patients

from the National Trauma Data Bank

Overall survival

Overall mortality

Mortality among patientswithRTS =0
Mortality among patients with RTS z1
Mortality among patients with GCS <8
Mortality among patients with GCS >8

685/2016 (34.0%)
1331/2016 (66.0%)
938/998(93.9%) *
393/1018 (38.6%)
951/1026 (92.6%)
86/303(28.3%)

Mortality among patients with gunshot wounds 1146/1264(90.6%) *
Mortality with stab wounds 171/717(23.8%)
Mortality with impalementinjuries 13/19 (68.4%)

Mortality with shotgun injuries 11/16 (68.7%)

Mortality among patients who underwent ED thoracotomy 783/830(94.3%)
Mortality among patients who underwent OR thoracotomy 347/974(35.6%)
Mortality with aortic cross-clamping 958/1156 (82.8%)
Mortality among patients who did not undergo aortic cross-clamping 373/860 (43.3%)

(Asensio, Ogun et al. 2018)
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Table 6 Predictors of outcome for mortality

From: Penetrating cardiac injuries: predictive model for outcomes based on 2016 patients
from the National Trauma Data Bank

Stepwise logistic regression analysis p value AOR 95% Cl

Cardiac gunshot wounds <0.001 26.85 17.21-41.89
Field CPR 0.003 3.65 1.53—-8.69
Absent spontaneous ventilation 0.008 1.08 1.02-1.14
Presence of associated abdominal gunshot wound 0.009 2.58 1.26-5.26
Need for ED airway 0.0003 1386.3 126.0-15251.71
Aortic cross-clamping 0.0003 0.18 0.11-0.28

(Asensio, Ogun et al. 2018)
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Predicting Blunt Prognosis

American College of Surgeon Trauma Quality Improvement Program (2017) queried. 125,696

patients with blunt thoracic injury, 2368(1.9%) had blunt cardiac injury.

« Blunt Cardiac injuries (myocardial injuries, pericardial injuries (hemopericardium with/without
tamponade), coronary artery laceration/thrombosis, and valve/septum/chordae tendinae
laceration/rupture) identified by AIS codes

* Primary outcomes: independent predictors of concomitant cardiac contusions and predictors of
mortality

» Secondary outcomes: in-hospital complications, difference in injury patterns, and injury severity
between survivors and non-survivors

(El-Qawaqgzeh, Anand et al. 2023)
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Results

* Overall mortality 7.4%

« Multivariate regression analysis showed blunt cardiac injury was independently
associated with higher odds of mortality aOR 2.6, p<0.001 over solely blunt
thoracic injury

Table2. Type of cardiac injury and associated mortality rate.

Variable Overall, (n=2368) | Mortality rate, n (%)

Myocardial injuries, n (%)

Contusion only 1359 (43) 280 (20)
Laceration 414(18) 359 (87)
Other 196 (8.3) 82 (42)

Pericardial, n (%)

Hemopericardium 461 (20) 260 (56)
Hemopericardium with tamponade 33(14) 12(36)
Coronary artery laceration/thrombaosis, n (%) 13(0.5) 3(62)
Valve/Septum/Chordae tendineae laceration/rupture, n (%) 31(1.3) 21(68)

Multiple injuries, n (%) 170 (7.2) 131 (77)




Department of Anesthesiology

Results

Table 3. Results of multivariate regression for predictors of concomitant cardiac contusion
among patients with blunt thoracic injury.

Variable aOR  95%ClI Pvalue Variable aOR  95%(Cl Pvalue
Age categories

Concomitant thoracic injuries
18-44y Ref - -

Flail chest 205 1.65-254 <0.001=
45-64y 113 0.99-1.30 0.077

Lung contusion 154  136-174 <0.001=
=65y 140 1.18-1.64 <0.001=
ED HR>100 bpm 136 121-153 <0.001+ Sternal fracture 213 1.88-241 <0.001+
ED SBP <90mm Hg 141  119-168 <0.00i- Diaphragmaic injury 196 145-2.67 <0.001-
PRBC requirements within 4 h of admission Esophageal injury 545  221-134 <0.001=
0 Units Ref - Hemothorax 193 161-2.31 <0.001+
<4 Units 157 128-194  <0.001 Hemopneumothorax 138 114-167  <0.001
=4 Uni 170  1.41-2.05 <0.001+
A Enies Hemopneumomediastinum 141 1.14-1.73 0.001+
MVC mechanism of injury 282 242-3.29 <0.001~

Thoracic aortic injury 178 130-244 <0.001+

Nonaortic thoracic vascular injury 159 1.02-2.50 0.043-

(El-Qawaqgzeh, Anand et al. 2023)
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Variable aOR 95% (1 Pvalue

— Age categories
18-44y Ref - -
45-64y 1638 1.172-2.289 0.004+
=65y 5.869 3.917-8.795 <0.001
Gender
Male Ref - -
Female 1.09  0.811-1.464 0.567
Thoracic aortic injury 1.794  1.072-3.002 0.026+
Monaorric thoracic vascular injury 1332 0.690-2.574 0.393
Lung injury 0.939 0.700-1.260 0.674
Diaphragmatic injury 3.069 1.747-5.392 <0.00-
Sternal fracture 0.851 0.625-1.160 0.307
23 rib fractures 090  0.60-1.30 045
Hemothorax 3.08  2.19-4.32 <0.000-
Hemopneumothorax 1.017  0.682-1.516 0934
Comorbidities
History of CHF 2779  1.315-5.876 0.007-
History of anticoagulant use 145 0.739-2.846 0.280

Cirrhosis 3.021 1.005-9.083 0.049+
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Intracardiac Epinephrine

Previously part of ATLS/ACLS and less likely to be performed when chest is already open. Last
ditch effort, has largely fallen out of favor for IV or 10 routes.

Carries risk of intramyocardial hematoma, coronary artery laceration, or intractable arrhythmias
when administered

Arrest most commonly due to exsanguination in trauma so giving epinephrine to an "empty"
heart is ineffective

Administration of epinephrine (not route specific) in traumatic cardiac arrest is independently
associated with a decrease in survival to discharge and 7-day survival (Jiang, 2025).

[V Survival
Penetrating <5%
Blunt <1%

(Jiang, Wei et al. 2025)(Yamamoto, Suzuki et al. 2019)
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Intracardiac Epinephrine

Positive outcomes limited to case reports (Nicholson, Abd-El-Hafez et al. 2025)
Removed from ACC/AHA guidelines after 2000:

"Intracardiac administration should be used only during open cardiac massage or when other routes of administration are
unavailable. Intracardiac injections increase the risk of coronary artery laceration, cardiac tamlgonade and pneumothorax.
art 6: Advanced Cardiovascular

Intracardiac i mb ections also cause interruption of external chest compression and ventilation”’
Life Support,200

(Jiang, Wei et al. 2025)(Yamamoto, Suzuki et al. 2019)
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Polytrauma: Cardiac Injury Plus ?7??

« TBI occurs in up to 35% of patients with blunt cardiac injury - Caution with
anticoagulants and antiplatelets (Adams R, Guillamondegui O.)

Nationwide Utilization of Cardiopulmonary Bypass in Cardiothoracic
Trauma: A Retrospective Analysis of the National Trauma Data Bank

Benjamin P Johnson !, Horacio M Hojman !, Eric J Mahoney !, Danielle Detelich 2, Manish Karamchandani 2,

Caroline Ricard 2, Janis L Breeze *, Nikolay Bugaev *

Adams R, Guillamondegui O. Blunt Cardiac Injury. https://www.aast.org/asset/DA24BF82-CEC4-40DB-
9059DCD393639377/.



https://www.aast.org/asset/DA24BF82-CEC4-40DB-9059DCD393639377/

Baseline Characteristics before and after propensity-score matching

SCH L OF
MEDICINE
Before Matching After Matching
— No bypass Bypass Absolute No Bypass Absolute
N=27,062 N=303 Standardized bypass N=303 Standardized
Difference  N=895 Difference
Mechanism of injury 0.31 0.00
Bl F28 190 (62.7) 362 (62.8) 190 (62.7)
unt 2, 2 (o L.
(47.4)
14,243
Penetrating 113 (37.3) 333 (37.2) 113(37.3)

(52.6)
6,273

Head injury =2 47 (15.5) 0.19 156 (17.4) 47 (15.5) 0.05
(23.2)
8,329

Abdominal infury »2 57 (18.8) 0.28 190 (21.2) 57 (18.8) 0.06
(30.8)

Spine injury =2 2,605 (9.6) 22(7.3) 0.09 73(84) 22(7.3) 0.04

Other injury =2 17 (0.1) 0(0.0) 0.04 1(0.1) 0(0.0) 0.03
6,782

Extremity injury =2 25.) 63 (20.8) 0.10 180 (20.1) 63 (20.8) 0.02
12,211

Lung injury 130 (42.9) 0.04 377 (42.1) 130 (42.9) 0.02
[45.1)
4,064

Heart injury 118 (38.9) 0.56 379 (42.3) 118 (38.9) 0.07
(15.0)
4,475

Vessels injury 179 (59.1) 0.28 520 (53.1) 179 (59.1) 0.00
(16.5)

Thoracic aorta injury 1,378 (5.1) 132 (43.6) 1.00 383 (42.8) 132 (43.6) 0.02

Pulmonary artery injury 396 (1.3) 11 (3.6) 0.14 28(31) 11(3.6) 0.03

Pulmonary vein injury 178 (0.7) 6 (2.0 .12 20(2.2) 6 (2.0) 0.02
Myocardial+pericardial 4,021

113 (37.3) 0.53 366 (40.9) 113 (37.3) 0.07
injury (14.9)

Intracardiac injury 42(0.2)  11(3.6) 0.26 16 (1.8) 11 (3.6) 011

Coronary artery injury 77 (0.3) 11 (3.6) 0.24 25(2.8) 11(3.6) 0.05
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N Results

Table 2:

Surgical Procedures (in first 24 hours)

Clinical Complications

Lung procedure

Cardiovascular system procedure
Papillary muscle procedure
Septal repair procedure

Revascularization procedure

Heart repair procedure

Vessel repair procedure

ECMO

Percutaneous bypass

Exploratory thoracotomy

Sternotomy

* The use of cardiopulmonary bypass

No

bypass
N=895

132 (14.7)
5 (0.6)
0 (0.0)
12 (1.3)
40 (4.5)

322 (36.0)

470 (52.5)
3(0.3)
2(0.2)

272 (30.4)

60 (6.7)

Bypass
N=303

37 (12.2)
22 (7.3)
3 (1.0)
9 (3.0)
17 (5.6)

108 (35.6)

197 (65.0)
3 (1.0)
0 (0.0)

49 (16.2)

33 (10.9)

(CPB) in initial management of select

patients is associated with survival
benefit. Further studies needed to
better delineate which injuries have
the most benefit from using CPB

Any complication
Cardiac arrest
Myocardial infarction
CVA

AKI

ARDS

Deep SSI

DVT

Organ/space SSI
Pneumonia
Pulmonary embolism
Superficial SSI
Unplanned intubation

Osteomyelitis

Unplanned return to OR

Unplanned return to ICU

Severe sepsis

No

bypass
N=895

314 (35.1)

70 (7.8)
1(0.1)
4(0.4)
8 (0.9)
16 (1.8)
1(0.1)
16 (1.8)
5 (0.6)
61(6.8)
21(2.3)
6 (0.7)
13 (1.5)
1(0.1)
12 (1.7)
7 (1.0)

14 (2.0)

Bypass
N=289

131 (45.3)
18 (6.2)
2(0.7)
11 (3.8)
3 (1.0)
10 (3.5)
0 (0.0)
10 (3.5)
0 (0.0)

22 (7.6)
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« Dauphine: 25% mortality rate (16 trauma patients, 12 penetrating, 9 blunt, treated
with CPB in LA between 1993-2002)
* Chughtai: mortality 44.4% (1992-1998, nine case reports)

Table 1

Summary of Nine Pafients Treabted for Trauma With the Use of Cardiopulmonary Bypass (CPB)

Cose

ric. Injury Byposs type Eculy CFB Cufcome Rode or bensfit of CPB
1 Venticlae, OlMA Ré-oorta Mo Reoparation, M, Wiould have allowsd bypass of injured cormnany
death artery.

2 Ascanding oorta RA-oorta b= OIC. daath Macassary for repair secondary fo site

3 Descending oorta,  Femonal b= Alive Crwarcama inability to ventiofe and maintainad
pulmanany arteny-aorta spiral parfusion.
corfusion

4 Infrapedcardial SVC-oorta b= Alive Cwarcama panistent blseding and permitted
INC, ight auricle intracardioc inspaction.

5 Right inmominate Ré-oorta Mo Exmanguiration, death  Would have allowed controlled repair of complex
vassek inguries.

o] Refrobepotic IVE, Ré-oorta, b= Alive Allowed rapid repair (12 min) in a bloodisss fisld.
livar circulatory

curest

7 Refrobepatic IVC, Ré-oorta, Mo Alive Chearcams penistent bleeding and pemitted rapid

liwar circukaftary reipair (8 min).
et

8 Hypothemia Femonal- Mo Cardioc arest, death Would have allowed rapid rewarming and
(26"C) farmaral ressuscifation.

9 Hypothemia Femonal- b= Alive Allowed rapid rewarming and successful
(28"C) farmoral definll ation.

Ol = obtusa morgindl areny. VT = indalior wiand Cowva, B = fight afrium, 5VC = supeniar vano oovn, M= myocondial indorction, [IC = disaminoied inmovoscular Coogoation

(Dauphine, McKay et al. 2005)(Chughtai, Gilardino et al. 2002)
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Additional Studies

« Wall: 47% mortality (1977-1997: 711 cardiac injuries, 96% stab or gun shot)
« Baker: 45% mortality (106 patients with penetrating injuries, 1989-1995)
« Pate: 10% mortality*(88 patients with traumatic rupture of the aorta)

(Wall, Mattox et al. 1997)(Baker, Battistella et al. 1998)(Pate, Fabian and Walker 1995)
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ECMO

» Historically, trauma patients make up less than 1% of total adult ECMO population
with thoracic injury being most common reason to cannulate.

« Nationwide Inpatient Sample (NIS) Database: 66 fold increase in cannulation from
2002-2012 (Hu, Griswold et al. 2019).

« Survival: 70% at decannulation and 61% at hospital discharge (Swol J 2018)

« ARDS most common reason to cannulate in trauma (Willers, Mariani et al. 2023)

* Bleeding most common concern

« Heparin bonded circuits (Ball, Lee et al. 2022; Arlt, Philipp et al. 2010)

e LIFE SUPPQ>
o

Och
(S 4’§¢

Estabjished 1982

(Swol J 2018)
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HD Support with Increased Bleeding Risk
Traumas

« Systematic review: 96 patients with bleeding trauma of 183 total patients*
« Trauma survival in 84 patients (87%), overall survival 82.3%

Table 1. - Summary of Extracorporeal Life Support (ECLS) Treatment and Qutcomes in Six Subgroups

N N Mean ECLS,
subgroups Articles/Patients/Survivors ECLVS\’T?;)“' Duration
(%) e (hours)
Trauma 5173-06 25/96/84 (87) VA 22(23), VW 178
patients™ 32(33), WW—VA

(1), VWA 2(2),
Unknown 39(41)

(Willers, Swol et al. 2021)

Bleeding Sources

Penetrating injuries, traumatic liver, spleen
laceration, hemopneumothorax, subdural
hematoma, rib fractures, lung parenchymal
bleeding, rupture of thoracic aorta, bronchial
bleeding, pericardial effusion, subdural hematoma,
crush injury lower extremities, trachea rupture

Bleeding Control Interventions: Supportive Preventive
Surgery, Radiological, Compression Management, Drugs, .
Devices, Drugs Anticoagulation Reveal g8l

Chest drain, laparotomy,
thoracotomy, pericardiostomy, wedge
resection, other surgery, packing,
aortic stenting, repair of ventricular
wall and coronary vessels
lungisolation, packing, pulmonary
artery locking, nitric oxygen

Epsilon-aminocaproic
acid, aprotinin,
temperature correction

Decreased heparin,
heparin-free run

Complications
During ECLS, Device-
Related, Clotting,
Bleeding, Lethal, (N,
%)

DVT after
decannulation (2; 2)
Limb ischemia (1; 1)
Cloting in ECLS
circuit (2; 2)
Thrombosis vena
cava inferior (1; 1)
Air embolism (1; 1)
Accidental removal
of drainage cannula
(2;2)%

Leak out at cannula
site (2 2

Surgical site
bleeding (7; 7)
Disseminated
intravascular
coagulopathy,
Gastrointestinal
bleeding (2; 2)

No further defined
bleeding (5; 5)
D;ﬂ’use bleeding (8;
8

Pericardial effusion
(1;1)
Exsanguination (3; 3)
Intracranial
hemorrhage (1; 1)
Fat embolism (1; 1)
Pulmonary
hypertension (1; 1)
Multiorgan failure,
sepsis (3; 3)
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ECMO

Chest Trauma and Parenchymal Injury:

ECLS can be used to minimize ventilatory settings when standard and advance strategies are failing
(Mulder, Keelan et al. 2018).

Cannulation strategy may need to be altered because of concommitant injuries.

VV is most common while VA is reserved for need for circulatory support; temporary RV support may
be needed as well (Ramin, Charbit et al. 2019). Guirand et al showed higher survival in VV-ECMO
in trauma than conventional mechanical ventilation (Guirand, Okoye et al. 2014)

Cardiac Trauma and Traumatic arrest
Cardiac arrest from trauma is associated with a very low survival rate with high incidence of
permanent neurologic disability in survivors. VA-ECLS has been described in both penetrating and

blunt cardiac injuries (Yoann, Erwan et al. 2013; Misselbrook, Hameed et al. 2021; Restrepo-
Cordoba, Hernandez-Pérez et al. 2017)).
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latrogenic Complications

ECMO:

» Vessel perforation or dissection
* Retrograde aortic dissection

* Limb ischemia
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Resuscitative Endovascular Balloon Occlusion of the

REBOA

« Zone 1: Descending
Thoracic Aorta (left
subclavian artery to
celiac trunk, for
Abdominal/Retroperiton
eal Hemorrhage)

« Zone 2: Visceral Aorta
(celiac artery to renal
artery — avoid!)

« Zone 3: Infrarenal Aorta
(renal artery to aortic
bifurcation)

(Jiang, Wei et al. 2025, Manning, Rasmussen
et al. 2020. Tisherman. Alam et al. 2017)

Aorta

Zones for REBOA Placement

Zone 1:

Thoracic Aorta
(Above the Celiac Artery)

Zone 2: No Occlusion

(Between the Celiac
& Renal Arteries)

\
| YRk Zone 3:
iy St Infrarenal Aorta
/' Celiacartery | f (Below the Renal Arteries)

v\ }'Z.".

“m ‘ 7\

[ 8" 28
’ | “ £

— Femoral artery
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Conclusions

« Cardiac Trauma is an infrequent trauma with high morbidity and mortality

» Survival after sternotomy for hemorrhage control roughly the same between injury types

« Survival after thoracotomy for hemorrhage control (excluding resuscitative) greater for
penetrating injury, likely due to faster OR times

» Type A aortic dissection needs CPB

» Overall survival after resuscitative thoracotomy very low; higher for penetrating than blunt
injury and surgery happens faster for penetrating injuries

* May be a role for CPB for cardiac repair, even with polytraumas, and ECMO in select patients

» Future studies for endovascular repair of aorta and REBOA

+ Keep a high index of suspicion for obstructive shock
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Objectives

At the end of this presentation , the participant will be able to
discuss.

Pre-op eval

The ENT airway

Awake intubation

Jet ventilation

High Flow NC oxygenation

Beyond the airway management
Anesthetic management
Muscle relaxants/nerve monitoring
Steroid use
Smooth extubation and beyond




Pre-operative Evaluation

- Airway evaluation, symptoms of compromise

« Size of the lesion or tumor, its location and extent

« Common co-morbidities:
- CAD
« Chronic obstructive/restrictive pulmonary disease,
* Malnutrition
« Aspiration pneumonitis

Abdelmalak B. Anesthesia for Interventional Pulmonology. In: Urman R GW, Philip B, editor.
Anesthesia Outside of the Operating Room. New york, NY, USA: Oxford University Press; 2011. p.

167-74.



Airway Exam




Distorted Deviated Trachea

A Cleveland Clinic CT1
Volume Zoom

aT00 £

SL 3.0/2.512.0 L e ”
206 019 W
830s L11C0 11893




(A)

Glottic Tumrs

.....

Fowler N, Scharpf J: Clinical Head and Neck Anatomy for the Anesthesiologist , in Abdelmalak B and Doyle DJ , Anesthesia for
Otolaryngologic Surgery , Cambridge UP, 2012 pp 1-17



Laryngeal Cases

- Usually done as intubated, apnea or

suspension laryngoscopy with jet ventilation



NAP 4 Project

Nearly 50% of the events
followed head & neck surgery.

Approximately 70% of these
reports were associated with
obstructive lesions within the
alrway

Evidence of poor anticipation
and planning for management
of airway instrumentation &
extubation.

http://www.rcoa.ac.uk/nap4

4th National Audit Project of
The Royal College of Anaesthetists and The Difficult Airway Society

Report and findings

March 2011




Acad Emerg Med. 2013 January ; 20(1): 71-78_ do1:10.1111/acem_12055.

The Importance of First Pass Success When Performing

Orotracheal Intubation in the Emergency Department

John C. Sakles, MD, Stephen Chiu, MD, Jarrod Mosier, MD, Corrine Walker, MD, and Uwe
Stolz, PhD, MPH

2K patients over 4 years

—4= At Least 1 Adverse Event

Emergency intubations in et maton
the ED "

72% 15! pass success rate

== Azpiration
== Wainstem Intubation
== Accidental Extubation

== (uff Leak

PERCENTAGE OF CASES

11% aspiration rate with 4 " rlemenan
attempts " e

Cardiac Arrest

MUMBER OF ATTEMPTS



Video Laryngoscopes

kingsystems.com/medical-devices-supplies-products/airway-management/video-laryngoscopes



British Journal of Anaesthesia
Volume 129, Issue 4, October 2022, Pages 612-623

Respiration and the Airway

Videolaryngoscopy versus direct
laryngoscopy for adults undergoing tracheal
intubation: a Cochrane systematic review and
meta-analysis update

Jan Hansel 2 o =, Andrew M. Rogers 3, Sharon R. Lewis *# Tim M. Cook 3,
Andrew F. Smith ' ®

We found that videolarvngoscopes of anv design likelv reduce rates of failed intubation
(Macintosh-style: risk ratio [RE]=0.41; 95% confidence interval [CI], 0.263€70.65;
hyperangulated: RR=0.51; 95% CI, 0.343€°0.76: channelled: RR=0.43, 95% (I,
0.30a€70.61; moderate-certainty evidence) with increased rates of successful intubation on

first attempt and better glottic views across patient groups and settings. Hyvperangulated




Does VL Ever Fail?

* Reports of being able to see the larynx, but
cannot intubate?

« Poor mandibular advancement?
 Other predictors of failure:3

* Neck radiation

- Masses

» Surgical alterations (Flaps)
* Intubator’s experience??

. Platts-Mills et al, comparison of glidescope Videolaryngoscopyvs direct laryngosopy intubation in the ED . Acad emerg med

2009: 16:866-71
. Trmblay MH, Williams S et al. Poor visulaization during DL and high upper lip bite score ... Anesth Analg. 2008:106(5):1495-

1500
. Aziz , Healy, et al Routine Clinical Practice Effectivness of the GlideScope... Anesthesiology 2011;114(1):34-41



Success of Intubation Rescue Techniques after Failed
Direct Laryngoscopy in Adults

A Retrospective Comparative Analysis from the Multicenter
Perioperative Outcomes Group

Michael . Aziz, M.D., Ansgar M. Brambrink, M.D., Ph.D., David W. Healy, M.D., M.R.C.P, ER.C.A,,
Amy Wen Willett, M.D., Amy Shanks, Ph.D., Tyler Tremper, B.S., Leslie Jameson, M.D.,

(ANesTHESIOLOGY 2016; 125:656-66)

1.5K cases/ 347K had failed DL
28 % of failed DL had = 2 predictors of DI

Pharyngeal injury was reported in 12/1122 rescue, all
associated with VL

Dental injury was reported in 4 cases
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Success of Intubation Rescue Techniques after Failed
Direct Laryngoscopy in Adults

A Retrospective Comparative Analysis from the Multicenter
Perioperative Outcomes Group

Michael . Aziz, M.D., Ansgar M. Brambrink, M.D., Ph.D., David W. Healy, M.D., M.R.C.P, ER.C.A,,
Amy Wen Willett, M.D., Amy Shanks, Ph.D., Tyler Tremper, B.S., Leslie Jameson, M.D.,

(ANesTHESIOLOGY 2016; 125:656-66)

Table 1.  Airway Rescue Technigues and Comparative Success Rates of the Common Rescue Strategies

Rescue Technigue (Total n=1,511) Success, n (%) (95% Cl) Failure, n (%) (95% CI)

Video laryngoscopy (n=1,122) 1,032 (92) (90-93) a0 (8) (7-10)
SGA conduit (n = 82) 64 (78) (68-86) 18 (22) (14-32)
Flexible fiberoptic (n = 170) 132 (78) (71-83) 38 (22) (17-29)
Lighted stylet (n = 128) 98 (77) (69-83) 30 (23) (17-31)
Optical stylet (n=9) 6 (67) (35-88) 3 (33)

SGA = supraglottic airway.

P Values

Reference group
0.0001
0.0001
0.0001
0.031
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2022 American Society
of Anesthesiologists
Practice Guidelines for_
Management of the '
Difficult Airway

Jeffrey L. Apfelbaum, M.D., Carin A. Hagberg, M.D.,

Richard T. Connis, Ph.D., Basem B. Abdelmalak, M.D. I | | licesnse

Madhulika Agarkar, M.P.H., Richard P. Dutton, M.D.,
John E. Fiadjoe, M.D., Robert Greif, M.D.,

P. Allan Klock, Jr., M.D., David Mercier, M.D.,

Sheila N. Myatra, M.D., Ellen P. 0"Sullivan, M.D.,
William H. Rosenblatt, M.D.,

Massimiliano Sorbello, M.D.,

Avery Tung, M.D.

ANESTHESIOLOGY 2022; 136:31-81




2022 ASA Guidelines Part 1: Decision Tool

DIFFICULT AIRWAY INFOGRAPHIC: ADULT PATIENTS

Part 1: Pre-Airway Management Decision Making Tool (planning)

Suspected difficult laryngoscopy or intubation
with direct or video laryngoscope?

Any one factor alone
- = YES (assessed difficulty with
‘V’ intubation or ventilation,

Suspected difficult ventilation with ol e s

> A desaturation risk) may
facemask or supraglottic device? be clinically important

enough to warrant an
awake intubation

. ' NO
.
Other patient factors
Significantly increased risk of aspiration? may require an
alternative strategy
NO (e.qg., patient inability

v- to cooperate)

Increased risk of rapid desaturation?

b -

Always evaluate for emergency invasive airway

Part 2: Awake Airway Management

Part 3: Airway Management with Induction of Anesthesia




The ENT Surgeon As Plan B ??

» Are your surgeons aware that they are plan B for some of
you??

« Awake tracheostomy vs. asleep tracheostomy

- Elective vs. emergency




Awake Intubation:




Advantages

Patient safety

Spontaneous ventilation allows more time for
Intubation

Muscle and tongue tone maintained

Anatomy in a dynamic airway Is easier to identify

YOU WILL NOT REGRET Al , BUT YOU MAY
REGRET NOT DOING IT




Intubating Device

* Awake Intubation does not have to be via flexible fiberoptic

- Awake Is the technique ; the device is your choice, what is

available, what's is your personal preference based on you
experience...

21



Fiberoptic Only Airway

» 33 Y/O S/P ATV accident
» Trismus and scheduled for Jaw surgery

- Base skull fracture resulting in nasal
cavity connecting to the cranium




What i1s Not Covered in the ASA 2022
Guidelines?

° L OW e r al rW ay m an a g e m e nt A Supplement to PRINTER-FRIENDLY VERSION AVAILABLE AT ANESTHESIOLOGYNEWS.COM [
ANESTHESIO[OGY NEWS
» Subglottic stenosis Lower Airway
: Management
* Tracheal resection

Basem ABDELMALAK, MD, FASA

leveland Clinic Lerner

* Tracheal rupture

Apfelbaum JL, Hagberg CA, Connis RT, Abdelmalak BB, Agarkar M, Dutton RP, Fiadjoe JE, Greif R, Klock PA, Jr., Mercier D, Myatra SN, O'Sullivan EP, Rosenblatt WH
Sorbello M, Avery A.2022 American Society of Anesthesiologists Practice Guidelines for Management of the Difficult Airway. Anesthesiology. 2022 Jan 1;136(1):31-81



Heliox

Does it have a role In
ENT Anesthesia
practice?

24



Jet Ventilator Equipment

Ul
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http://www.med-worldwide.com/product1644.html
http://www.med-worldwide.com/product1644.html
http://www.med-worldwide.com/jet-ventilator.html%20accessed%2011-02-04
http://mainlinemedical.com/en-us/dept_1020.html
http://groups.msn.com/DrMAGBOULAIRWAYPAGE/jetventilator.msnw
http://www.med-worldwide.com/product20379.html
http://www.med-worldwide.com/product20379.html
http://mainlinemedical.com/media/9-0032-50.gif','%3Cbr%3E%3Cbr%3E%3CIMG%20%20WIDTH=400%20%20HEIGHT=400%20%20SRC=/'','/'%3E
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Tidal Volumes In Jv

DP

 Tidal volumes depend on:

* Driving pressure > <
* Inspiratory time
« Airway patency

» Chest wall compliance

Airway Patency

1‘ 1‘ 1‘ 1‘1‘ Compliance



Supraglottic JV




Subgloﬂlc Jeﬂlng




Transcutaneous CO, Monitoring




Jet Ventilation Golden Rule

What Goes in
Must Come out!




What's New In Jetl
Ventilation?

' v . .
G .‘l. (\ -
| .,\ -

accessed 4-17-2018
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http://www.fratek.de/images/Ventrain6.png

Tracheal Resection

« Staged intubation:
 QOral
 Transfield
 QOral

Figure 7.

A. An MLT is positione nd B, a trans-field reinforced
sduc » the distal trache ve oral MLT

Abdelmalak BB. Lower Airway Management. Anesthesiology News August 2018
supplement pp61-66.

Art & Photography




Tracheal Rupture

Initial management
Conservative management

Surgical repair
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Abdelmalak B, Rajagobaplan S. Airway Management for Tracheal Rupture In: Doyle DJ and Abdelmalak B eds. Clinical Airway
Management: An lllustrated Case-Based Approach. Cambridge University Press, London, UK, 2017.
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Flap Management

Usually awake intubation

Invasive monitoring

Intravascular volume colloids vs. crystalloids
Narcotic infusion

Temperature management

Transfusion triggers

Vasopressors use

post-op disposition
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JAMA Orolaryngology-Head & Meck Surgery | Review
Optimal Perioperative Care in Major Head and Neck Cancer
"ﬂumx vy With Flw FI ap Reconstructic n

onsensus Revie ﬂnH' commend lations
| ‘Tom the Ei |l 1anCE 1 l'.._._'.-u._:::: very After Surgery Soclety

Mostly common sense interventions

No evidence for outcomes improvement, or
cost analysis

Weak evidence for the majority of the
recommendations

A lot of the evidence from non-ENT surgeries

JAMA Otolaryngol Head Neck Surg. 2017;143(3):292-303. doi:10.1001/jamacto.2016.2981

Published online October 13, 2016.
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Expert Consensus Statement on the Perioperative
Management of Adult Patients Undergoing Head and
Neck Surgery and Free Tissue Reconstruction From
the Society for Head and Neck Anesthesia

David W. Healy, MD, MRCP FRCA, FASA,* Benjamin H. Cloyd, MD, MIPH,t

Tracey Straker, MD, MS, MPH, CBA, FASA,+ Michael J. Brenner, MD,§ Edward J. Damrose, MD, FACS, ||
Matthew E. Spector, MD,§ Amit Saxena, MD,Y Joshua H. Atkins, MD, PhD, CPE,#

Radhamangalam J. Ramamurthi, MD, FRCA,** Arpan Mehta, BM, FRCA,++ Michael F. Aziz, MD,++
Davide Cattano, MD, PhD, FASA, CMQ,§§ Adam I. Levine, MD,|||| Samuel A. Schechtman, MD, t

Laura F. Cavallone, MD, MSc,J Y and Basem B. Abdelmalak, MD, FASA, SAMBA-F##

Healy, D. W., Cavallone, L. F., Schechtman, S. A., Levine, A. |., Cattano, D., Aziz, M. F., Mehta, A., Ramamurthi, R. J., Atkins,

J. H., Saxena, A., Spector, M. lak, B. B. (2021). Expert

Consensus Statement on the Perloperatlve Management of Adult Patlents Undergomg Head and Neck Surgery and Free

Tissue Reconstruction From the Society for Head and Neck Anesthesia. Anesthesia & Analgesia, 133(1), 274—-283.
https://doi.org/10.1213/ANE.0000000000005564 36
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Use And Avoidance Of Muscle
Relaxants

Yes, in DL, tracheostomy and/or maxillofacial

Avoid post induction in parotidectomy, neck dissection, thyroidectomy,
] (o

Narcotic infusion helps keep patients still during long cases
Recommend: fentanyl, or sufentanil

http://www.medtronic.com/us-en/healthcare-professionals/products/ear-nose-throat/nerve-monitoring/nim-nerve-

. e 38
monitoring-systems/related-nerve-monitoring-products.html#et



The Use of Remifentanil infusion In ENT
Surgeries

« Helpful in short very stimulating cases, like DL

- Less preferred in long cases such as flaps, neck dissection and
parotidectomy , due to:

« Hypotension
- Bradycardia
- Hyperalgesia
* Cost




The Use of Steroids In ENT Surgeries

Airway edema

« evidence of its real advantage is controversial at best
* PONYV prophylaxis

- Helps with postoperative pain management

» Decreases post-op fatigue phenomenon

- Better recovery profile

Abdelmalak B, Gildea T, Doyle J. Anesthesia For Bronchoscopy. Current Pharmaceutical Design, 2012, 18, 6314-6324.



Airway Safety In ENT Anesthesia

Recovery Factors. a higher incidence of coughing,
laryngospasm and desaturation following tracheal
extubation.

Re-intubation plan in PACU




Smooth Extubation

Deep extubation

Lidocaine IV Vs. Intratracheal vs. intraETT cuff
Bridging to LMA
Remifentanil

Other narcotic infusions

42



Extubation of the Difficult airway

* Short-term use of an AEC? and/or SGA ?

- Evaluate the R/B of elective surgical 2022 American Society
tracheostomy of Anesthesiologists

- Evaluate the R/B of awake Vs. “deep” Practice Guidelines for
extubation Management of the

Difficult Airway

- When feasible, use supplemental O,
throughout the extubation process

» Assess the clinical factors that may produce
an adverse impact on ventilation after
extubation

Apfelbaum JL, Hagberg CA, Connis RT, Abdelmalak BB, Agarkar M, Dutton RP, Fiadjoe JE, Greif R, Klock PA, Jr., Mercier D, Myatra SN, O'Sullivan EP, Rosenblatt WH ,
Sorbello M, Avery A.2022 American Society of Anesthesiologists Practice Guidelines for Management of the Difficult Airway. Anesthesiology. 2022 Jan 1;136(1):31-81



What Could Go Wrong With AECs?

Tracheo-laryngeal trauma

Kinking/esophageal migration on re-intubation
Aspiration

Accidental extubation of the AEC

Barotrauma with jetting through the AEC
Stomach rupture

Duggan L, Law A, Murphy MBrief review: Supplementing oxygen through an airway exchange catheter: efficacy, complications, and
recommendations Can J Anaesth 2011 Jun;58(6):560-8



Extubation Following Placement of a
Reintubation Catheter

Dosemeci L, Yilmaz M, Yegin A, Cengiz M, Ramazanoglu A - Crit Care (2004) , The routine use of pediatric airway exchange catheter after
extubation of adult patients who have undergone maxillofacial or major neck surgery: a clinical observational study.
https://openi.nim.nih.gov/detailedresult.php?img=PMC1065057 _cc2956-1&req=4



Anesthesiology 2000; 104:1111-2 i 20600 Amertican Society of Abesthesiologists, Ine. Lippincott Williams & Wilkins, Ihc.

Unforeseen Esophageal Misplacement of Airway Exchange
Catheter Leading to Gastric Perforation

4

Fig. 1. Chest radiograph demonstrating gas under the dia-

phragm. Note the Cook catheter within the insufflated esopha- Fig. 2. Abdominal radiograph demonstrating gastric distension
gus which appears to lie within the trachea. from oxygen insufflation.
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CLINICAL

Airway Management

An lllustrated Case-Based Approach

CAMBRIDGE Medicine

When the Airway Goes Bad

Jennifer Sainsbury and Richard M. Cooper




ANESTHESIA FOR
BRONCHOSCOPY




Modern Fully Equipped Bronchoscopy Suite




Anesthetic Considerations And
Techniques For Advanced Diagnostic
And Therapeutic Bronchoscopy

Advances in Anesthesia 32 (2014) 71-87

ADVANCES IN ANE

Anesthesia and Upper and
Lower Airway Management
for Advanced Diagnostic and

Therapeutic Bronchoscopy

Basem Abdelmalak, MD*”* Sonali Sethi, MDY,
Thomas R. Gildea, MD, MS®




Anesthesia: Intraoperative

« Topical anesthesia and sedation could be used for
simple bronchoscopy

To Sleep or Not To Sleep
That Is the Question

Joseph Cicenia, MD, FCCP,* and
Charanjit S. Bahniwal, MDT

- GA s required for most of the advanced

bronchoscopy

Abdelmalak B, Gildea T, Doyle J. Anesthesia For Bronchoscopy. Current Pharmaceutical Design, 2012,
18, 6314-6324.




otal Intravenous Anesthesia (

 Avoid polluting the room with inhaled
anesthetic agents

* Ensures continuous delivery of anesthesia
despite possible ventilation leaks

 Allows for utilization of intermittent apnea
or jet ventilation technigues

Doyle, J , Abdelmalak, B, Machuzak , M; Gildea,T. Anesthesia and Airway Management for Removing Pulmonary Self-
expanding Metallic Stents J Clin Anesth. 2009 Nov;21(7):529-32.

)



Choice of The Airway

* Lower tracheal and
bronchial lesions and /or

defects:

« Use as large of a tube
as possible to allow
room for the
bronchoscope and
ventilation

Abdelmalak B, Gildea T, Doyle J. Anesthesia For
Bronchoscopy. Current Pharmaceutical Design, 2012, 18, 6314-

6324



* Sub-glottic and upper
tracheal lesions: SGA

Abdelmalak B, Gildea T, Doyle J. Anesthesia For Bronchoscopy.
Current Pharmaceutical Design, 2012, 18, 6314-6324



Simultaneous Ventilation

'_j ' . Y*
s 2= W . [ )

* Use a fiberoptic swivel
connector to allow
Continuous ventilation to
avoid circuit disconnect
during bronchoscopy

€ o v

Abdelmalak B, Gildea T, Doyle J. Anesthesia For Bronchoscopy. Current

Pharmaceutical Design, 2012, 18, 6314-6324
————————————




Ventilating Rigid
Bronchoscope

Abdelmalak B, Sarkiss M: Anesthesia for
Therapeutic Bronchoscopic Procedures. In:
Anesthesia for Otolaryngologic Surgery

edn. Edited by Abdelmalak B , Doyle DJ eds..
London, UK: Cambridge University Press,; 2013:
In Press.




Intermittent Apnea




High Flow Apneic Oxygenation and No Ventilation

* It provides apneic
oxygenation

* No VC, or airway protection

Renda T, Corrado A, Iskandar G, et al Br J Anaesth. 2018 Jan;120(1):18-27
Douglas N, Ng I, Nazeem F, et al- Anaesthesia 2018 Feb;73(2):169-176.



HFENO In Laryngo-tracheal Surgery
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The Laryngoscope

© 2020 The American Laryngological,
Rhinological and Otological Society, Ine.

Utility of Transnasal Humidified Rapid Insufflation Ventilatory

Exchange for Microlaryngeal Surgery

Michael S. Benninger, MD ; Emily S. Zhang, BS

Basem Abdelmalak, MD; Paul C. Bryson, MD
CONCLUSION

THRIVE 15 a safe and effective oxygenation and ven-

tilation technique that addresses the disadvantages of

other methods during microlaryngeal surgery. The failure
rate of 11% seen In our cohort demonstrates the

importance of careful patient selection for optimal out-
comes. When possible, higher success 15 anticipated with
patients with BMI <30. Back-up equipment and plans,
such as jet wventilation and intermittent wventilation
through an ETT should be readily awvailable to supple-
ment Inadequate oxygenation and wventilation with
THRIVE.

: Bonnie Chen, BS; William S. Tierney, MD, MS, MS

4+
¥




ANESTHESIOLOGY

Carbon Dioxide Changes
during High-flow Nasal
Oxygenation in Apneic
Patients: A Single-center
Randomized Controlled
NOninfeI'iOI'iiv Triﬂl\ Arterial partial pressure of carbon dioxide

Thomas Riva, M.D., Robert Greif, M.D., minimal-flow low-flow high-flow (control)
Heiko Kaiser, M.D., Thomas Riedel, M.D., (52D (=29 (n=25)
Markus Huber, Ph.D., Lorenz Theiler, M.D., Sabin

ANESTHESIOLOGY 2022 136:82-92




EDITORIAL

Can We Finally Take the “VE” Out of THRIVE?

Allan F. Simpao, M.D., M.B.I., Martin J. London, M.D.

controversy. T heir study and the studies of mgh-flow nasal

||
BEg T _ NN

oxygen in children suggest we can finally take the Ve’

(which 1s generally equated with carbon dioxade clearance)

Simpao AF, London MJ. Can We Finally Take the "VE" Out of THRIVE? Anesthesiology. 2022 Jan 1;136(1):1-3



Apneic Ventilation with HFENO

Flow Umin 200100 | § Gases %

Fi
o 99 €02 RR /min 0
miomzo 22
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Advantages Over Jet Ventilation

Easier to be trained on

No risk of barotrauma

Does not cause VC mobility or lung excursion
Can be used pre, intra, and post op

Warmed, humidified gas flow

Very helpful when Jet ventilation is challenging

Cheaper equipment




Intra-oral ignition of monopolar diathermy during transnasal
humidified rapid-insufflation ventilatory exchange (THRIVE)

D, Onwocha,” K El Boghdadly, B Oaklay” and [ Ahmad”

- Palate Surgery in a 65 Y/O using HFENO
* Noticed an Arc arising from the
diathermy tip
* The Fire Triad:
« Oxidizer

Burnt PTFE insulated
ridge grip

* Fuel
* Energy source




The Laryngoscope
D 2024 The American Lar_’::ngc-lc-g"m al,
Bhinological and Otological Socety, Inc.

Cadaveric Study on the Safety of High-Flow Nasal Oxygen in Laser

Microlaryngeal Surgery

Ellen L. Ferraro, MD =; Nicholas Zura, MS3; Basem B. Abdelmalak, MD, FASA, SAMBA-F;
Ursula Galway, MD; Michael 5. Benninger, MD *'; Paul C. Bryson, MD MBA
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Safety and Utility of Transnasal
Humidified Rapid-Insufflation Ventilatory

Exchange (THRIVE) for Laser
Laryngeal Surgery

Nergis C. Khan, AB'*, Neelaysh Vukkadala, MD"?*®,
Amit Saxena, MD3, Edwal:d J. Damrose, MD',

Conclusion. By eliminating the fuel component of the fire
triangle, THRIVE can be safely used for continuous delivery

of high FiO, during LLS, provided adherence to institutional
THRIVE-LLS protocols.

Khan NC, Vukkadala N, Saxena A, Damrose EJ, Nekhendzy V, Sung CK. Safety and Utility of Transnasal Humidified Rapid-
Insufflation Ventilatory Exchange (THRIVE) for Laser Laryngeal Surgery. Otolaryngol Head Neck Surg. 2023 Sep;169(3):598-605



The Fire Triangle

Igniting Energy:
LASER, Cautery
Thermoplasty catheter
Heat-generating light source/drill

Oxidizer:

Oxygen
Nitrous oxide

FUEL

Fuel:

Fire triangle - Fire trianqgle - Wikipedia



https://en.wikipedia.org/wiki/Fire_triangle#/media/File:Fire_triangle.svg

Laser Resistant Tubes




Thermoplasty

The Alair® Bronchial Thermoplasty System by Asthmatx®

accessed 3/5/15


http://www.bing.com/images/search?q=thermoplasty+picture&id=96E770B46D25AD2535A5EB20F0559B2CE8466227&FORM=IQFRBA#view=detail&id=D72DF0AC1CA14B47F633B9E1056EA037C7A3BB7A&selectedIndex=4

Safety Measures: Limitation of
Oxidizers

The FIO, should be limited to the lowest concentration
necessary to maintain acceptable O, sat.

The balance of the FGF should be nitrogen (air) and/or
helium

Inhalation agents may be added as clinically indicated
Nitrous oxide should not be used
Communication




American Society or

Practice Advisory for the Prevention and Management Anesthesiologists' IR

OPERATING ROOM FIRES ALGORITHM

f O r t - n R m F - r . ) ! oid using ignition sources ' in proximity to an oxidizer-enriched atmosphere
o p e a I g 00 I es Al]Ebtl] ESID]D g‘}' 20 l %1. l l 8:00_00 Ionfigure surgical drapes to minimize the accumulation of oxidizers
- ! low sufficient drying time for flammable skin pre pping solutions
bisten sponges and gauze when used in proximity to ignition sources

An Updated Report by the American Society of e s ke

n ignition source will be used in proximity to an

Anesthesiologists Task Force on Operating Room Fires :

»am plan and team roles for preventing and managing a fire
eon of the presence of, or an increase in. an oxidizer-enriched atmosphere
Use cuffed tracheal tubes for surgery in the airway: appropriately prepare laser-resistant tracheal tubes
Consider a tracheal tube or laryngeal mask for monitored anesthesia care (MAC) with moderate to deep
sedation and/or oxygen-dependent patients who undergo surgery of the head, neck. or face.
Before an ignition source is activated:
o Announce the intent to use an ignition source

AIR ‘V[i }; 6 FIRE: o Reduce the oxygen concentration to the minimum required to avoid hypoxia®

o Stop the use of nitrous oxide®

IMMEDIATEL \;.. without W‘aitillg Fire Managei =nt: l

—bl Early Warning Signs of Fire’

Remove tracheal tube
- . T
Stop the flow of all airway gases

Fire is not present; A « | HéHTr‘PB];)'FIER‘[]RE
Remove sponges and any other flammable Continue procedure_| all for Evaluation

material from airway |

| FIRE IS PRESENT
I T/

| :

If Fire is Not Exting “IRWAY ° FIRE: NON-AIRWAY FIRE:

Use a CO, fi IMMEDIATELY, without waiting IMMEDIATELY, without waiting
- Remove tracheal tube Stop the flow of all airway gases

Fire out If FIRE PERSISTS: activ: Stop the flow of all airway gases Remove drapes Z_]_“df]" burning and
T . Remove sponges and any other flammable flammable materials ) )
C ]Obe OR dDO] . d []-d tu material from airway Extinguish burning materials by pouring

Pour saline into airway saline or other means

Pour saline into airway

If Fire is Not Exting ished on First Attempt
Use a CO, fi 2 extinguisher *

Re—e f&“]b] 15 h Ve l'l[l]i‘il 10N Fire out If FIRE PERSISTS: activ, e fire alarm, evacuate patient, Fire out
. R . - close OR door, and tt n off gas supply to room
Avoid oxidizer-enriched atmosphere if
Cl 1 Hl'ﬁ:ﬂ“\’- {'1[3 IJI'O[J]‘] ate Re—e‘smblﬁslll ventilqlion N . Mm’ntuip vgntilmign o o
- Avoid oxidizer-enriched atmosphere if e Assess for inhalation injury if the patient is

Examine tracheal tube to see if fragments may e 0 e i ragments may notintubated

be left behind in airway b et et i v f
. .ons T bronchoscopy
Consider bronchoscopy

Assess patient status and devise plan for management




Summary

Respect and appreciate the ENT Airway!
Use awake intubation when indicated

There are many options for airway management, for these
procedures depending on the patient comorbidities, and the
planned procedure.

ENT Anesthesia is more than airway management

Effective communication and team work are essential to
successful management of these challenging cases
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Stimulating research.

Extensive CME.

Say yes to #ANES26: AT
asahg.org/annualmeeting "l can't imagine a better

way to interact with
my profession.”



Cleveland Clinic

Every life deserves world class care.
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Initiation Techniques

Neuraxial
Labor Maintenance Analgesia

Analgesia

Neuraxial Adjuvants




Initiation of Neuraxial Analgesia

Traditional Epidural Combined Spinal- Dural Puncture

Technique Epidural Technique Epidural Technique

Catheter Epidural space CSF Catheter Epidural space CSF

RS RS
R
AERELT
B .\. % -
fm 2t 000,
SIS ‘e
Jeathe

e

Catheter

Epidural
needle

Epidural Spinal Epidural Spinal
needle needle (27G) needle needle (27G)

Pictures: Turnbull J.H., Aleshi P. (2015) Spinal and Epidural Anesthesia.



Initiation of Neuraxial Analgesia

Advantages

Traditional Epidural

: e Targeted titration of analgesia
Technique & 5

e Confirmation of catheter function

* Hemodynamic stability

Catheter

Disadvantages
* Variable blockade
* Inconsistent sacral coverage

Epidural
needle

* Higher failure rate



Initiation of Neuraxial Analgesia

Advantages

 Rapid onset

 Uniform sensory block, sacral block

Catneter  Epicural space  CF  Decreased local anesthetic consumption
* Lower failure rates

Combined Spinal-

Epidural Technique

Ry "0.“'
“;?:. o- 2%

Disadvantages

* Increased risk of hypotension

* FHR abnormalities

 Delayed assessment of epidural catheter

Epidural Spinal
needle needle (27G)



Initiation Neuraxial Analgesia

Types of failures Epidural CSE Total P value
Neuraxial labor analgesia (n) 7849 4741 12590
Overall failure rate (%) 14 10 12 <0.000001

Success Failure Odds ratio
Variables (n =1008) (n=17) (95% CI) P value
Epidural technique 113 (11) 7(41) 5.54 (2.07-14.85) 0.001
CSE technique 895 (89) 10 (59)

Pan P. Int J Obstet Anesth 2004; 13(4): 227-33.
Booth J. Anesthesiology 2016; 125 (3): 516-24.
Grondin L. Anesthesiology 2009; 111(1): 165-72.
Lee S. Anesth Analg 2009; 108; 252-4.

Gambling D. Anesth Analg 2013; 116(3): 636-43.



Initiation of Neuraxial Analgesia
A CSE

0.0t T

08/t | CSEversus EPID Kaplan-Meier

: survival curve for duration of
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1§ catheters that eventually failed
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Survival Time of All Catheters that Eventually Failed (minutes)

Booth J. Anesthesiology 2016; 125 (3): 516-24.



Initiation of Neuraxial Analgesia

Advantages

* Improved sacral coverage

 Confirmatory midline placement

Caewr  Epidumimpace  CSF e Earlier confirmation of functioning
catheter

 Few maternal side effects

Dural Puncture

Epidural Technique

Disadvantages
* Onsettime

Epidural Spinal
needle needle (27G)



Anesth Analg. 2017 Feb; 142(2):560-569

Dural Puncture Epidural Technique Improves Labor Analgesia Quality With Fewer Side Effects
Compared With Epidural and Combined Spinal Epidural Techniques: A Randomized Clinical Trial

Anthony Chau, Carolina Bibbo, Chuan-Chin Huang, Kelly G Elterman, Eric C Cappiello, Julia N Robinson, Lawrence C Tsen
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Table 6. Results for Secondary Outcomes and Respective Risk Ratios and 95% Confidence Intervals

Block quality
Bilateral S2 blockade
at 10 min
Bilateral S2 blockade
at 20 min
Bilateral S2 blockade
at 30 min
Physician top-up
intervention
Asymmetric block first
30 min
Asymmetric block
after 30 min
Maternal adverse effects
Nausea
Pruritus
Hypotension
Presence of motor
block®
Uterine contractions
Baseline combined UT
and UH
Post-NA combined UT

DPE
EPL as Reference

213

1.60

1.18

0.45

0.70

0.19

0.25

1.00

1.00

0.40

1.00

0.80

95% CI

1.39-3.28

1.26-2.03

1.01-1.30

[

<.001

<.001

.034

0.23-0.86 011

0.44-1.11

0.07-0.51

0.03-2.14

0.27-3.72

0.31-3.19

0.15-1.03

0.42-2.40

0.23-2.76

I
>.999
>.999

057

>.999

DPE
CSE as Reference
RR 95% CI Pe
0.84 0.71-1.00 .043
1.00 1.00-1.00 oo
1.00 1.00-1.00

0.45

2.00

1.00

1.00

0.15

0.38
1.57

1.33

0.23-0.86

0.97-4.14

0.27-3.72

0.06-15.44

0.06-0.38

0.15-0.98
0.38-6.52

0.51-3.49

>.999

.56

CSE
EPL as Reference
OR 95% CI pPe
2.53 1.69-3.80 <.001
1.60 1.26-2.03 <.001
1.18 1.01-1.32 .034

1.00

0.19

0.25

0.75

0.65-1.55

0.18-0.68

0.07-0.51

0.03-2.14

2.60-17.53

1.02-6.61

0.07-0.88

0.29-1.97

1.48-8.75

>.999

<.001

5 W

.56

and UH




Laboratory Assessment Prior to Neuraxial
Labor Analgesia

* Neuraxial labor analgesia is gold
standard for labor analgesia

Catheter

* Epidural hematoma devastating
consequence

Epidural
needle

......
SEe



Routine Platelet Count

Intrapartum Platelet Count.

* The anesthesiologist’s decision to order or require a plate- * H IStOFy
let count should be individualized and based on a patient’s _ :
. o . * Clinical signs
history (e.g., preeclampsia with severe features), physical
examination, and clinical signs.# . P ’lySi cal

° A routine platelet count is not necessary in the healthy : -
. Xamination
parturient. 2= 2

ASA Task Force on Obstetric Anesthesia. Anesthesiology 2016;124:270-300.



What's the magic number?

e

e




100,0007?

“Epidural puncture should be
NEURAL avoided if platelet count falls below
’ 100,000/mm3”

Cousins MJ, Bromage PR. Neural
blockade in clinical anesthesia and
management of pain, 1988: 335.




Multicenter Perioperative Outcomes Group

* Inclusion: pregnant patients, platelet count <100,000,
AND neuraxial anesthesia

e Performed a literature search with same inclusion criteria
to expand denominator

e Patients stratified by platelet count

e Estimate risk of epidural hematoma

Lee LO. Anesthesiology 2017;126:1053-64



Case Count

180

160 -

140 -

120 -

100 -

80 -

60 -

40 -

20 -

15 (3%) 36 (6%) 522 (91%)

0 (0-20) 0 (0-8) 0 (0-0.6)
| —— — : : . :
20 3 40 5 60 70 8 90 100

Platelet Count

Lee LO. Anesthes-i(;I(‘)gy 2017;126:1053-64



MPOG + Systematic Review

Frequency of
Epidural Hematoma | 95% ClI for Risk of

Platelet Range Requiring Surgical Epidural
(mm-3) n (%) Decompression Hematoma, %
0-49,000 27 (2) 0 0-11
00,000-69,000 89 (6) 0 0-3
70,000-100,000 1286 (84) 0 0-0.2

Lee LO. Anesthesiology 2017;126:1053-64



Platelet Disorders

Platelet Function

Gestational 5-11% Static Normal
thrombocytopenia

|diopathic <1% Static Normal
thrombocytopenic purpura

Preeclampsia 5-8% Dynamic Abnormal
HELLP syndrome <1% Dynamic Abnormal

Bauer ME. Anesth Analg 2021;132:1531-44,



Obstetric Anesthesiology

== SPECIAL ARTICLE

The Society for Obstetric Anesthesia and Perinatology
Interdisciplinary Consensus Statement on Neuraxial
Procedures in Obstetric Patients

With Thrombocytopenia

« Recommendation for neuraxial
anesthesia in face of thrombocytopenia

« Composition: 4 hematologists, 2

obstetricians, 9 anesthesiologists, 1

statistician, 1 library scientists




Clinical history concerning for bleeding associated with thrombocytopenia
or an underlying disorder of hemostasis (Table 2)
or

Clinical History

v v

Etiology of thrombocytopenia It may be reasonable to avoid
neuraxial procedures (Class
IIb, Level C-LD)

Immune I Gestational I Hypertensive disorders
Thrombocytopenia Thrombocytopenia of pregnanc

e
etiolog

Etiology

Consistent with

HELLP Syndrome?
| YES Platelet count
= within 6 hours?
ves| [no

Y

s the platelet count >70.000 x 10/L.? 70,000 X 106/'_

count (Class IIb, Level
C-LD)

) ) . Data are limited.
Likely to be low risk for Known etiology of For platelet count between 50,000 and
spinal epidural hematoma, thrombocytopenia 70,000 x 10%/L, there may be scenarios
May be reasor‘lable to proceed when competing risks/benefits justify
with neuraxial procedure* NO| | YES proceeding with neuraxial procedure*
(Class Ifa, Level C-LD) ‘ (Class IIb, Level C-LD)

For platelet count < 50,000 x 10%/L,
there may likely be an increased risk of
: _ ‘ ‘ : spinal epidural hematoma; it may be
may be beneficial prior to proceeding with neuraxial reasonable to avoid neuraxial procedure*

procedures (Cla ae (Class I1b, Level C-LD) Bauer ME. Anesth Analg 2021;132:1531-44.

For cases with unknown etiology of
thrombocytopenia, additional hematologic workup




Maintenance Analgesia: Choice of Infusion

Bupivacaine 0.5% 0.2% 0.1%
Group 1 Group 2 Group 3
(n = 19) (n = 19) (n = 20)
VAS belore test 8.1*1.6 79*1.8 8.5*1.1
Time between test and study dose 9 +i3 103 9+4
VAS after test 135017 65 %23 6:2:+2.7
Onset (min) 128 7 et 7 B | =<
Time to minimum VAS (min) 22+ 10 14 =7 2_2 e 2%
ini 4.37 = 2.57 0.88 * 1.347 0.25 = 0.61
Duration (min) 43 = 2] el 20252
Number of dermatomes blocked
Left 5 * (3) 9 + (3)7 9+ (2)t
Right 4 = (3) 8 = (3)F 9 + (3)

Christiaens F. Reg Anesth Pain Med 1998; 23: 134-41.



Maintenance Analgesia: Choice of Infusion

Bupivacaine Bupivacaine
0.125% (w/v) 0.25% (w/v)

MLAV
Up-down analysis (mL) 13.6 (12.4-14.8) 9.2 (6.9-11.5)
Probit (mL) 13.5(11.4-159) 8.6 (7.2-10.3)
MLAD
Up-down analysis (mg) 17.0 (15.5-18.5) 23.1 (17.2-28.9)
Probit (mg) 16.8 (14.2-19.9) 21.5(17.9-25.7)

MLAV = Minimum local analgesic volume; MLAD = minimum local analgesic dose.

Lyons GR. Anesth Analg 2007; 104: 412-5.



Maintenance Analgesia: Choice of Infusion

| Epidural Use Only I

Fentanyl citrate

2 mcg per mL
(200 meg per 100 mL)

and Buplvacame HC|
0.1% e ae

B 000m 1ML

Injection
100 mL sne volume s » 100 mL Yellow Casselle Reservoir

@ SoGigm Chiotide § 9% NDC 6155386948 CII
) A Service Code 2K33469
et o non ey Wx Py

Use sz Sonciee Poctest bam g Loty MB3610001L
M Des Serviers 1IE SOON Dees Bor Ceveiad ML ITET S0 N3 Ty

s it » Compounded Drang. Nt for Retale. Hatpi il Dfhes Las Doy

ol T o WL Wsiaud Pusa

N

b Epidurai UseOnly P 4

Bur
0.25%

200 mL 1stet votome 1n 8
In Sogium Chicrige 0 9%

o

- 02007
K8120

Service O
Lol# MB1
Mr ety Ui o Chec e

svieer, LIC WO Oawn Avr Olenelans, WS 300 800 -5 7708

Componnwied Drug  Not 1ot Resale. Mot ad D% Use Daly
¢ PAaMidam (008 Piant

COMET. Lancet 2001; 358: 19-23
Sultan P. Can J Anesth 2013; 60: 840-54.
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Anesth Analg. 2017 May 124(5):1571-80

Effects of Epidural Labor Analgesia With Low Concentrations of Local Anesthetics on Obstetric
Outcomes: A Systematic Review and Meta-analysis of Randomized Controlled Trials

Ting-Ting Wang, Shen Sun, Shao-Qjang Huang

Table 2. Results of Meta-analysis of the Comparison of Epidural Labor Analgesia With Low Concentrations

of Local Anesthetics With Nonepidural Analgesia

Outcomes Trails Participants Statistical Method Effect Estimate 12 P

Duration of second stage (min) 8 1445 RE, MD, 95% CI 5.71 [-6.41, 17.83] 94% .36
Instrumental birth rate 8 1442 RE, RR, 95% CI 1.52 [0.97, 2.40] 38% 07
Cesarean delivery rate 9 1681 FE, RR, 95% CI 0.80 [0.6, 1.05] 0% A1
Duration of first stage (min) 4 438 FE, MD, 95% ClI 17.34 [-5.89, 40.56] 0% 14
Spontaneous vaginal delivery rate 6 1456 RE, RR, 95% CI 0.98 [0.91, 1.06] 25% .62




Maintenance Analgesia: Choice of Infusion

Use of low-concentration local anesthetic solutions with neuraxial
opioids for administering neuraxial labor analgesia

Low concentration local anesthetic solutions for administering neuraxial labor

analgesia

*Describe your use of low concentration local anesthetic solutions. Ideally <0.1%

bupivacaine or <0.15% ropivacaine.

Carvalho, B. Anesth Analg 2019; 128(5): 844-6.



Maintenance Analgesia: Choice of Infusion
0.1

o
=
o

-

Analgesic Concentrations:

Use dilute concentrations of local anesthetics with opioids
to produce as little motor block as possible.

o
o
a

Bupivacaine concentration (%)
=) =
- o
~ o

o

0 1 2 3 4
Fentanyl (ng/mlL)
Picture: Chestnut’s Obstetric Anesthesia Principles and Practice Lyons G. Br J Anaesth 1997; 78(5): 493-7.



Maintenance Analgesia: Delivery Technique

Patient-Controlled
Epidural Analgesia

Picture: phoenixchildrens.org

Decrease total local anesthetic
used

Decrease incidence of motor
olockade

Decrease in provider administered
supplemental analgesia

Improved quality of analgesia
Improved satisfaction

Gambling D. Can J Anaesth 1988; 35: 249-54.
Halpern S. Anesth Analg 2009; 108: 921-8. ]
van der Vyver M. Br J Anaesth 2002; 89: 459-65.



Provider-Administered Redose

Risk Ratio
M-H, Random, 95% CI
-

Local Anesthetic Consumption
Mean Difference

IV, Random, 95% CI

—_——

nance of labor analgesia.

Patient-controlled Epidural Analgesia:

 Patient-controlled epidural analgesia may be used to pro-
vide an effective and flexible approach for the mainte-

* The use of PCEA may be preferable to fixed-rate CIE for
administering reduced dosages of local anesthetics.

e PCEA may be used with or without a background infusion.

/eries

)
+

. >

50 .25 0 25 50
Favours PCEA+C| Favours PCEA

-+

<&

0.01 0.1 1 10 100
Favours PCEA+CI| Favours PCEA

Heesen M. Anesth Analg 2015; 121(1): 149-58.



Maintenance Analgesia: Delivery Technique

Table 3. Studies Comparing Bolus Volumes and Lockout Intervals for Labor Patient-Controlled Epidural Analgesia

Bolus volume and lockout

References Parity N Drug and concentration interval Comments Outcomes
Change lockout interval only
Stratmann Mixed 60 B 0125%, F 2 pg/mL Bolus 5 mL Continuous infusion of 6 mL/h  All outcomes measured. No
et al*’ Lockout Group 1: 5 min for all patients. Patients and significant difference in any
Lockout Group 2: 15 min caregivers blinded. Groups outcomes.

unbalanced for parity.
Change bolus volume and lockout interval

Gambling Mulliparous 55 B0.125%, F25 ug/mL, Group A: bolus 2 mL, lockout  Five FCEA groups, one All outcomes were measured. No
et al¥ E 1:400 000 10 min continuous infusion group differences between groups for
Group B: bolus 3 mL, lockout (not reported here). No any outcome.
15 min continuous infusion in the
Group C: bolus 4 mL, lockout PCEA groups. Patients and
20 min investigators blinded.
Group D bolus 6 mL, lockout
I dllmain =
Bernard Mixed 203 B0125 50625 ug/ml, Group 1: bolus 4 mL, lockout  No background infusion. Motor block was not measured.
et al ¥ E 1:80:0,000 8 min Patients and investigators Significantly better analgesia
Group 2: bolus 12 mL, lockout blinded. in Group 2 at 6 and 9 cm
25 min dilation. Better maternal

satisfaction in Group 2. No
difference in clinician

workload between groups.

ulliparous .L'fa, A/ m roup 1: Dolus o DUlCOmES Were .
et al®® Group 2: bolus 16mL Lockout 25 min for all There were no differences
Group 3: bolus 20 mL groups. Patients and between groups.

caregivers blinded. In 3
groups (N = 75, not reported
here) the bolus was reduced
by 1/2 and the concentration
of R and F doubled after 4
cmi dilation {see Table 4). All
patients on oxytocin

e Tt

Halpern S. Anesth Analg 2009; 108: 921-8.



Maintenance Analgesia: Delivery Technique

Continuous Infusion

Intermittent Infusion

"1 inch
Kaynar AM. Anesth Analg 1999; 89: 534.



Maintenance Analgesia: Delivery Technique

Hogan Q. Reg Anesth Pain Med 2002; 27: 150-6.



Maintenance Analgesia: Delivery Technique

Duration of Analgesia

O
= 12,
S
©

1.0.
g -
% t 8

8 :

> 4,60 minutes
= -
2 s, /;Aﬁ
g —_—
a -
o 4] _|'.| Treatment
1))
2 — — . ¢CB
E') 2 - L
g 1._ e CiB-delivery
2 n
Q
: 0.0. ' | ——  CEl
g
g2 2] + CEl-delivery
EL? 0 100 200 300 400

Time after induction of spinal analgesia (min)

Chua SM. Can J Anesth 2004; 51: 581-5



Maintenance Analgesia: Delivery Technique

| I I | |

- - e Q O
@} o0 e~ O W

100 -
40

(wrar) uomoejsnes jualied

o) o0 O < (@] o o0
[\ — — — — —t

(y/3wr) uondwnsuo)) auredseardng

PIEB

CEI

PIEB

CEl

Wong CA. Anesth Analg 2006; 102: 904-9



Maintenance Analgesia: Delivery Technique

Programmed * Decrease total local anesthetic dose
Intermittent * Longer duration of analgesia
Epidural Bolus * Decrease in provider administered
supplemental analgesia
“ * Less motor block
N comtnuous niusion® FEWer instrumental vaginal
deliveries

* Improved satisfaction
Kaynar AM. Anesth Analg 1999; 89: 534.

Chua SM. Can J Anesth 2004; 51: 581-5.
Intermittent Infusian Lim Y. Int J Obstet Anesth 2005; 14: 305-9.
Fettes PD. BR J Anesth 2006; 97: 359-64.
Wong CA. Anesth Analg 2006; 102: 904-9.
Leo S. Int J Obstet Anesth 2010; 19: 357-64.

1 inch



Maintenance Analgesia: Delivery Technigue

FDA clearance for epidural pump
capable of PIEB



Anesth Analg. 2016 Oct 123(4): 965-71

Implementation of Programmed Intermittent Epidural Bolus for the Maintenance of Labor
Analgesia

Brendan Carvalho, Ronald B. George, Benjamin Cobb, Christine McKenzie, Edward T. Riley

A A B A
PIEB Settings
Denied PCEA * Next Bolus = 45 min
% Clinician Bolus a Clinician Bolus Request « PIEB Dose =6 ml|
CSE or Epi;
& ( pi) o (CSE or Epi) + PIEB Interval = 30 min
é é \, . | PCEADose=6ml
:PE | | |- PCEA Lockout = 15 min
ici |8
i ©
1A
> B >
L] L) L) 3 ] » L L | 1 »
——
“Next Bolus” PIEB Interval PIEB Interval PCEA
Interval : Lockout
c D 30 min 15 min
A A
PIEB dose delayed
PIEB dose denied PIEB dose delayed PIEB dose denied for "“T‘:’:" o D
i due to the proximity for duration of PCEA ; due to the proximity TV
S C(CSE or Epi) to PCEA bolus lockout o oo to PCEA bolus
4 é =2 P PIEB Interval
4 N 8
(=] A = ]
L) L) : E & L L) L) d y 1 :
v —_— —
PCEA PCEA
PIEB Interval PIEB Interval
Lockout 2 Lockout
30 min 15 min 30 min 15 min
E A
PCEA use within the
PIEB interval will
L PIEB dose denied continue to delay the
& c::.:.“ScE'a:r:olil)“ due to the proximity next PIEB bolus
& g to PCEA bolus PIEB Interval
—eep
S
| E E
L L} L) :
—_— i
PCEA
PIEB Interval Lockout

30 min 15 min




Anesth Analg. 2017 Feb 124(2): 537-41

Programmed Intermittent Epidural Bolus for Labor Analgesia During First Stage of Labor: A
Biased-Coin Up-and-Down Sequential Allocation Trial to Determine the Optimal Interval Time
Between Boluses of a Fixed Volume of 10mL of Bupivacaine 0.0625% with Fentanyl 2mcg/mL

Marcelo E. Kanczuk, Nicholas M. Barrett, Christian Arzola, Kristi Downey, Xiang Y. Ye, Jose C.A. Carvalho

Table 2. Observed and PAVA-Adjusted Response Rate

Interval Time PAVA-Adjusted Response
(minutes) Success Number of Patients Observed Response Rate (%) Rate (%)

60 7 9 0.78 0.73

50 6 9 0.67 0.73

40 8 9 0.89 0.89

30 12 13 0.92 0.92

PAVA-adjusted response rates were estimated by the use of a weighted isotonic regression method.
Abbreviations: PAVA, pool-adjacent-violators algorithm.



J Clin Anesth. 2016 Nov 34: 632-7.

An In Vitro valuation of the Pressure Generated During Programmed Intermittent Epidural Bolus
Injection at Varying Infusion Delivery Speeds

Thomas T. Klumpner, Elizabeth M. S. Lange, Heena S. Ahmed, Paul C. Fitzgerald, Cynthia A. Wong, Paloma Toledo

! 4 [ . ‘ .A 1 1 ==100mL/hr
1 | t A vl 175 mL/ e
y . \ #3300 mL/hr

\ s 400 m L he

Pressure (psi)

0 5 10 15 20 25 30 35

Time (seconds)




Anesthesiology. 2018 April 128: 745-53

Effects of Epidural Infusion Bolus Delivery Rate on the Duration of Labor Analgesia: A Randomized
Clinical Trial

Elizabeth M.S. Lange, Cynthia A. Wong, Paul C. Fitzgerald, Wilmer F. Davila, Suman Rao, Robert J. McCarthy, Paloma Toledo

[T N
o

T

L

Weighted mean pain (mm)

Low-rate (100 ml/hr) High-rate (300 ml/h)

—&— Low-rate PIEB group (100 ml/hr)
—— High-rate PIEB group (300 ml/hr)

C—1 No provider-administered supplemental bolus(es)
ZZz71 Received provider-administered supplemental bolus(es)
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400 600 800 1000 1200

Request for provider-administered
supplemental bolus (minutes)

Bupivacaine consumption pg/h

Low-rate (100 ml/hr) High-rate (300 ml/h)




Neuraxial Adjuvants

Fentanyl Clonidine Neostigmine

!

"

\0C0517-113301 R

NOC 0143-9724-01 . N = .
- “ €o miné
SR Shose b SH CLONIDINE = Methyﬁtf ate

FENTANYL 2 HCIINJECTION g njection, USP
CITRATE © .. Smg/10 mL (051

In o USP . " Intravenous Use

meg FentamBul ] , oML Multipie-Dose Vel
{50 meg/mi) (0.05 mg/ml AN /
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AN ine,
N LAKY O L N gy

————

Booth JL. Anesthesiology 2017; 127(1): 50-7.



Neuraxial Adjuvants

Clonidine * Administered as bolus or
infusion

* Improved quality of analgesia

 Decreased provider-
administered supplemental

, analgesia

cLonpie * » Decreased pruritus

=¥ * Increase hypotension

NOC 0143-972¢-01

Wallet F. Eur J Anaesthesiol 2010; 27(5): 441-7.



Int J Obstet Anesth. 2020 May; 42: 26-33

Comparative Efficacy of Epidural Clonidine Versus Epidural Fentanyl for Treating Breakthrough
Pain During Labor: A Randomized Double-Blind Clinical Trial

A. Lee, R. Landau, T. Lavin, S. Goodman, P. Menon, R. Smiley

« Clonidine
Drug ¢ Fentanyl

‘ Fentanyl
‘ Clanidine
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Int J Obstet Anesth. 2018 May; 34: 67-72

Use of Epidural Clonidine for the Management of Analgesia in the Opioid Addicted Parturient on
Buprenorphine Maintenance Therapy: An Observational Study

M.R. Hoyt, U. Shah, J. Cooley, M. Temple

Patient Bupivacaine Clonidine Pain score Pain score
number (%) (ug/mL) pre-epidural immediately post-
epidural

1 0.1 1.2 6/10 0/10

2 0.1 1.2 9/10 0/10

3 0.1 1.2 10/10 4/10

4 0.0625 2 9/10 0/10”"

5 0.1 1.2 9/10 0/10

6 0.1 1.2 3/10 1/10

7 0.1 1.2 10/10 0/10
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How to Assess: \

Have patient describe pain
(timing, severity, where)
Check a level to cold

Check a level under
kneecaps

Check where the catheter is

taped (still in place?) /

Density Issue

!

Consider clonidine

Redose Requested

10—-15mL 0.125%
Bupivacaine
(Onset 10-15min, peak
30min)

/Other Adjuvants:\
* Fentanyl 100mcg

(5min onset, duration
45min)

* Clonidine 100mcg

(5min onset, duration 4hr)

e Lidocaine 1% 10mL

(5-10min onset, 45min

\ duration)

Volume Issue

CHANGE THE PUMP

-

Increase the Volume

Being Given (increase
hourly consumption)




Dosing Strategies for Neuraxial Labor Analgesia

Initiation of Neuraxial Analgesia

PIEB Settings

Drugs Traditional | Combined Spinal- PIEB Initial Bolus Time |15 — 45 min
Local Bupivacaine g‘g:;;;l T%d;;ls?’/ue EF;SU"?;;‘:"'QUE PIEB Bolus Volume > —10ml
. o—U. () . - L. -
Anesthetics| Ropivacaine 0.08% —0.2% 2.0-3.5mg PIEB Delivery Rate 100 - 250'mL/h
(10-15mL) [Levobupivacaine|0.0625% —0.125% |2.0— 3.5mg PIEB Bolus Interval 30— 60 min
Opioids |Fentanyl 50 — 100ug 15 — 25pg PCEA Bolus Volume 5-10mL
Sufentanil 5—10pg 1.5 —-5pg PCEA Lockout Interval |10 - 15 min
Maintenance Infusion PCEA Settings
Drugs Concentration . . :
PCEA Tech Without Back d | With Back d
Local Bupivacaine 0.05% —0.125% sennique | OlIJnfur;\icongroun | Ini?ucsii?un
: . . T
Anesthetics Roplvacalne - 0.08% —0.2% Basal Infusion Rate (mL/h) |0 1-3
Levobupivacaine [0.05% —0.125%
— Bolus Dose (mL) 8—-12 5-8
Opioids |Fentanyl 1.5 - 3pg/mL Cockout Int T 10— 20 10— 15
Sufentanil 0.2 - 0.4pg/mL ockout Interval (min) — —_




GEORGIA SOCIETY OF ANESTHESIOLOGISTS - ANNUAL CONFERENCE 2026

Preoperative Optimization
in the Al Era

AKBAR HEREKAR, MD MPH FASA

Associate Professor of Anesthesiology and Perioperative Medicine
Associate Chief Medical Officer

Wellstar Medical College of Georgia Health



DISCLOSURE

Disclosures

Founder, SurgeryReady — Health Tech company



LEARNING OBJECTIVES

At the conclusion, participants
will be better able to...

Describe the current landscape regarding preoperative optimization

Explain how algorithmic clinical decision support and agentic Al can operationalize complex, individualized
evidence-based perioperative pathways that were previously too resource-intensive to deliver.

Integrate personalized prehabilitation measures, such as VO, max, grip strength, protein targets, and staged
exercise progression, into a patient-specific preoperative plan.

Evaluate the opportunities, limitations, and team-based implementation considerations of Al-augmented
perioperative optimization in the preoperative clinic.
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Postoperative complications: a hidden pandemic
surgical procedures O of surgical patients
> performed each year in — perience one or
the United States ore complications
of scheduled surgeries of surgical patients were
3 4% cancelled for preventable > 5 O% \fl\?i?r:)iip:sgze:a% ?led
upto reasons, often inadequate y

: . discharge
preoperative preparation
Every complication avoided and every operation that proceeds on schedule is a public health gain, not just a clinical one.

Perioperative Optimization in the Era of Al - GSA 2026 1



THE BURDEN

What it costs when we do not prepare

Mean hospital cost per surgical episode

$16,000

No complication

+119%

$36,000

With complication

Surgical site infection alone adds 7 to 8 hospital days
and roughly $15,000 per patient.

Wasted operating room time. OR time averages $62
per minute; one system recovered 1,343 hours and
$771,000 a year by fixing first-case delays.

Readmissions. Medicare spends about $17 billion a
year on avoidable readmissions; preventing surgical
complications could avert 41,846 readmissions and
$620.3 million annually.



ERAS: Rewriting the Surgery Recovery Blueprint

THE PROBLEM:
THE SURGICAL STRESS RESPONSE

Surgery Unleashes a
Physiological “Storm”,

Neuroendocrine

~
P o  Stress
A : e"
™, _ Massive

«1 Cortisol
‘% j Systemic

Inflammation

Traditional Care vs.
The Stress Response

{ B

Prolonged Heavy '

Fasting Opioids . Worsen Insulin
' Resistance &

Gut Dysfunction

The “Catabolic State”

Without intervention, body rapidly breaks down
protein & muscle for energy demands.

1 1.88

THE SOLUTION:
THE ERAS EVIDENCE BASE

THE TAKEAWAY:

THE CORE ERAS “BUNDLE” FLOOR VS. CEILING

Preoperative
Carbohydrate Loading

Consuming clear carb drinks 2-3
hours before surgery switches
body from catabolic to anabolic.

DAYS
SAVED /¢
REDUCTION IN
COMPLICATIONS
A 2024 meta-analysis High-quality evidence confirms
of 6,076 patients significantly lowers risk
. : Opioid-Sparing
The “Compliance-Outcomes” Link Multimodal
s Analgesia
10 /0 Combining regional blocks
protocol with non-opioid mads
auberence reduces gat paralysis

4, and immune suppression.

=

Further reduces hospital stay by 0.26 days.

Specialty-Specific LOS Reduction

(Evidence Grade)
5 Colorectal Hepatic/Liver Orthopedic
& s ERAS is the Floor;
~2. e reparation is th ilin
~2 Daylsj 2.2 T Early Mobilization s éft 2 S.t ?C? 9
Reduced & 9 (Within 24 Hours) { N “ERAS is the institutional
~1 ‘ 10 ; Star;ding and vtV_alkilng standard, but patient-
~1L ay-of-surgery stimulates ! . e
m " ‘ Regﬂzed get motility and provents : d":eCted prehal?“'tat.'on
0 , rapid muscle atrophy. i raises the physiological
High Moderate- Moderate 2

Grade High Grade Grade limit for recovery.”




The highest-leverage data exists before the
patient enters the OR

For AKI and delirium, adding intraoperative monitoring data to machine
learning models barely improves discrimination.

+0.005 gain. The signal is already there before incision.
| |

AUROC AUROC

—® O O

Pre-Op Clinic Intra-Op Post-Op




fll WE WOULDN'T DO THIS
MAZRATHON ( FOR A MARATHON...
——26.2 MILES — i

1w gust
[ FIGURE IT oUT )=

HOW HARD
CAN IT BE? ,

"o PReHAB 0]

No PLaN [

JUST
HOPE FOR [V]
THE BEST!

—id

» V] CRAMPING '
[V EXHAUSTED SURGERY IS A MARATHON FOR YOUR BODY.

(V] WHY DID |

THINK THIS

WAS A GOOD a1 [t builds strength, improves recovery,
=1 and reduces complications.

Prehabilitation is your training.

Better prepared = better outcomes.



The Athlete Within: Preparing Your Body for the “Marathon” of Surgery

The Universal Stress Response

The Body Doesn't Distinguish Between a Scalpel and a Mile Marker.

[(&74) Metabolic Reprogramming
> (Proteolysis & Muscle Wasting)

Adrenaline Release ‘ ‘) -
(SAM axis) y

Cortisol Spike (~d~

\ The "Open Window"
(HPA axis) Al y

of Vulnerability

The immune system enters a
transient suppression phase,
increasing infection risk.

Surgery vs. Other Stressors

y The Power of Prehabilitation
3.68 Days 16% \
: ) ) . Shorter Hospital Stays Reduction in
Major Surgery Marathon Running Combat Sports Major Burn Injury Complications
3-7 Days 1-7 Days 24-72 Hours Months to Years 2 E% = %
IL-6, CRP, TNF-a IL-6, CRP, Troponin Cortisol, CK elevation IL-6, TNF-a g ﬁ; =
! int: H i H Hospital Stays Improved walking Improved functional V0, Peak as a Survival Predictor
The Athlete S B|Ueprlnt- Periodization distance post-op reserve in frail elderly Higher peak, lower mortality
Peak Fitness and fewer complications

The Pre-Surgical Taper
Reducing intensity

7-10 days before

l

Surgical Date

Trained
but fresh

b = - ———

Training Cycle

The “Surgical Athlete”

“The only preparation that doesn’t work
is the preparation that never happens.”

Even modest increases in conditioning—progressive exercise, sleep,
and nutrition—shift the biological equation in the patient’s favor.
A NotebookLM



The chain has three links. We have proven two.

The metric predicts risk

WELL ESTABLISHED

The metric is modifiable

WELL ESTABLISHED

— e e e e o e o e E e e e e e e e o s oy,

Improving it causes better
outcomes

NOT YET PROVEN

o o e e e e e e e e e e e e e e e

The adherence paradox (n=847, 13 centres): no benefit by intention to treat, but at 75% or greater

adherence, walk distance rose 76.

A Dutch nationwide cohort (n=2,000+, 18 hospitals) similarly showed benefit only in the per-protocol
analysis (275% adherence: ~20% reduction in complications, 31% shorter LOS), not conclusively on ITT.



The Athlete Within: Preparing Your Body for the “Marathon” of Surgery

The Universal Stress Response
The Body Doesn't Distinguish Between a Scalpel and a Mile Marker.

Adrenaline Release
(SAM axis)

Cortisol Spike |
(HPA axis)

Surgery vs. Other Stressors

AR

/
N

Major Surgery Marathon Running Combat Sports

3-7 Days 1-7 Days 24-72 Hours

IL-6, CRP, TNF-a IL-6, CRP, Troponin Cortisol, CK elevation IL-6, TNF-a
The Athlete’s Blueprint: Periodization
Peak Fitness

The Pre-Surgical Taper
Reducing intensity
7-10 days before

Trained
but fresh

Training Cycle Surgical Date

Major Burn Injury

Months to Years

Hospital Stays

)\ Metabolic Reprogramming
> (Proteolysis & Muscle Wasting)

\ The "Open Window"
" of Vulnerability

The immune system enters a
transient suppression phase,
increasing infection risk.

3.68 Days 16% N\
Shorter Hospital Stays Reduction in

oy i+
REf2E &

The Power of Prehabilitation

Complications

V0, Peak as a Survival Predictor
Higher peak, lower mortality
and fewer complications

Improved functional

Improved walking
reserve in frail elderly

distance post-op

The “Surgical Athlete”

“The only preparation that doesn’t work
is the preparation that never happens.”

Even modest increases in conditioning—progressive exercise, sleep,
and nutrition—shift the biological equation in the patient’s favor.
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Heart Rate VO, Max / Exercise Nutrition Fasting Sleep Stress Wearable
Variability DASI Prehabilitation (NPO) Resilience Self-Tracking

S

Thermal Cardiac Risk Heart Atrial Hypertension Pacemaker Vascular COPD
Conditioning (CAD/ MI) Failure Fibrillation / ICD Risk

Sleep Asthma Diabetes/ GLP-1 Steroid Anemia Anticoagulation VTE
Apnea Glucose Agonists Coverage Prophylaxis

S o

Smoking Alcohol Liver Kidney / Cancer / Frailty Delirium Joint
Cessation Use Disease Dialysis Chemotherapy Prevention Implant
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THE FORCES AT WORK

Why now: three curves are converging

~6,300 >1,400 USD 36.7B

Projected U.S. anesthesiologist shortage by 2036; FDA-authorized Al-enabled devices — 331 cleared

Global Al-in-healthcare market (2025), growing ~39%
57% of the workforce is over age 55

in 2025 alone, the most ever in one year per year into the 2030s

Physician adoption of at least one Al tool L
® The clinical implication

66% 72% A shrinking, aging workforce must serve rising surgical demand in older
(]

patients.

38%

Tools that triage who truly needs an in-person visit, draft documentation,

and surface high-risk patients automatically are a response to a structural
staffing constraint — not a novelty.

Enthusiasm now outpaces anxiety, but physicians attach conditions: data
2023 2024 2026 privacy (85%), EHR integration (84%), and malpractice clarity (82%).

Sources: Medicus/Becker's workforce analysis; FDA Al device list (2026); Grand View Research; AMA Augmented Intelligence surveys 2023-2026.

Preoperative Optimization in the AlEra | GSA 2026



Large language models as prediction engines

These systems read the unstructured narrative — comorbidity lists, prior operative notes — that structured risk scores throw away.

94.9% ~(0.88 0.957

NYUTron — LLM pretrained on 7.25M notes —

AUC for in-hospital mortality, beating SAPS-2 /
APACHE by 5-7 points

Pretrained clinical LLMs on 84,875 preoperative
notes — AUROC for 30-day mortality; ~0.84 for
pulmonary embolism

Retrieval-augmented LLaMA-3.1 — AUROC for 30-

day mortality; excels at flagging rare high-risk
patients

@ Why this matters for preoperative optimization

Structured scores discard most of the chart. LLMs turn the free text of a preoperative note into a calibrated risk estimate — and can be grounded in your own

institutional guidelines via retrieval so their answers cite real protocol rather than generic training data. The same capability that reads notes for risk can also
draft the assessment.

Jiang 2023 (Nature); Alba 2025 (npj Digital Medicine); Chen 2025 (JMIR).

Preoperative Optimization in the AlEra | GSA 2026
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Query Handling: Detailed View
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I
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How do you manage vascular complicatons. Sub-queries Fetched Papers
T wumwngcw : (n=8§) (k=3 per sub-query)
| [ ———
R e e
: @ What nsk factors increase the likeihood of
| Ex Sub-query 82 thrombosis in microsurgery?

Figure 2. Detailed query handling process. Read more

L (Q

Answer

Managing vascular compiications, such as

thrombosis, duning & microsurgical procedure is
crucial 10 ensure the success and viebilty of free
flap transfers. ... . Based on the provided context

accurate alignment and suturing of biood
vessels to minimize technical errors that could
lead to thrombosis.

o Double Venous Anastomosis. Estabiish
multiple venous connections 10 enhance venous
outfiow and reduce the risk of flap congestion.

MicroRAG : Development of a Novel Artificial Intelligence Retrieval-Augmented Generation Model for



The AI-ECG: information invisible to human readers

THE HUMILITY CHECK

0.707

AUROC when an ECG deep-learning model (PreOpNet) was
standard 12-lead ECG prospectively validated for 30-day mortality after major
noncardiac surgery

AUROC for detecting an ejection fraction £ 35% from a

A positive screen flags ~4x higher future risk of overt dysfunction — It was beaten by a single high-sensitivity troponin (0.762). The authors

directly relevant to screening for occult cardiomyopathy before surgery. concluded it had limited stand-alone preoperative value. Powerful #
universally useful.

Attia 2019 (Nature Medicine); Champetier 2025 (npj Digital Medicine).

Preoperative Optimization in the AlEra | GSA 2026



Direct head-to-head performance across validated cohorts

O (e Al Model Legacy Score Margin of
(AUROC) (AUROC) Improvement
In-Hospital Random Forest ASA-PS (0.866) & - e il

Mortality (0.932) POSPOM (0.660)
Postop BERT Neural Net ) .
Mortality (0.964) ASA-PS (0.892) - 0.072

Myocardial Explainable Modified RCRI
Injury Boosting (0.730) (0.524)

\

Data mapped from validated external cohorts (Hill 2019, Chen 2022, Sailer 2026).



Competence # reliable judgment

[A] AsA physical status [B] Hospital admission
0.55 ) 0.66
050 g /.A ( N\
045 o—0—® .' = &~ ,-/.,}t'"rkc
z': 3o " JANS 74 ] THE SAFETY GAP — Neuraxial vs. general for hip surgery
2 0
94 0;“ 6 5 10 20 50 O‘N 0 5 10 20 50 o o 0 S 10 20 50 oV 0 5 10 20 50 7 6 - 8 9 /O 5 LLMS Said ”neuraXiaI anesthESia"
(el st O —— Issued strong neuraxial recommendations despite lack of clinical
Ty el it e justification, citing benefits unsupported by recent RCTs.
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§ 1 § 0.550- \‘f '\(‘\., il 'o
T 0.65- T os25] V
0.604 0.500
Prompt strategy Prompt strategy
e L LLMs are competent at structured
/S S S S S classification yet can be systematically
b/ i miscalibrated on judgment-laden
& 2857 vd Baseline . o, .
- dispositions
) No CoT reasoning i With CoT reasoning
....... s . Tasks 8

Large Language Model Capabilities in Perioperative Risk Prediction and Prognostication. JAMA Surg. July 31, 2024.


https://jamanetwork.com/journals/jamasurgery/fullarticle/10.1001/jamasurg.2024.1621?utm_source=openevidence&utm_medium=referral

SECTION 5 - FAILURE MODES TO NAME OUT LOUD

Bias enters through the data; LLMs hallucinate

@® Algorithmic bias @® Automation bias

A commercial population-health algorithm underestimated the needs of Black
patients by using cost as a proxy for illness. Correcting the target would raise
the share of Black patients flagged for extra care from 17.7% to 46.5%. Bias

also enters through inputs — pulse oximetry produces ~3x more occult
hypoxemia in darker skin.

When Al gave INCORRECT suggestions in a mammography study, the accuracy
of a very experienced radiologists collapsed from 82.3% to 45.5%.
(inexperienced: 79.7% —> 19.8%; moderately experienced: 81.3% - 24.8%)

An accurate tool can still degrade human performance the moment it is wrong
— and we tend to defer.

LLM hallucination — low, but never zero

50—82.70/0 of the time, leading LLMs elaborated on fabricated clinical details in adversarial testing. ~1.50/0 of summarized sentences
were hallucinated in clinical documentation (44% of them clinically major).

In a preoperative summary, a single fabricated allergy or omitted cardiac history can be catastrophic

Obermeyer 2019 (Science); Sjoding 2020 (NEJM); Dratsch 2023 (Radiology); Omar 2025 (Commun Med); Asgari 2025 (npj Digit Med).

Preoperative Optimization in the AlEra | GSA 2026
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What is the responsible deployment model

A guideline-grounded, retrieval-augmented system

with human verification.




JAMA Surgery

POPULATION
138 Men, 113 Women

Adults scheduled for elective surgical
resection of nonmetastasized primary
colorectal cancer

Median age. 69y

SETTINGS / LOCATIONS

7 Hospitals from

|- Itl -I 7 countries

INTERVENTION
251 Participants randomized and analyzed

O - W
\/_
\/_

123 Multimodal prehabilitation 128 Standard care
4-wk High-intensity supervised exercise Perioperative care per
and nutritional, mental health, and local standards

smoking cessation support

PRIMARY OUTCOME

Rate of severe postoperative complications, measured by the
Comprehensive Complication Index (CCI; range 0-100; score >20
indicates severe complications), and functional capacity,
measured by the 6-min walking distance, at 30 d

Molenaar CJL, Minnella EM, Coca-Martinez M, et al; PREHAB Study Group. Effect of multimodal prehabilitation on reducing postoperative complications and enhancing functional
capacity following colorectal cancer surgery: the PREHAB randomized clinical trial. JAMA Surg. Published online March 29, 2023. doi:10.1001/jamasurg.2023.0198

RCT: Effect of Multimodal Prehabilitation on Reducing Postoperative Complications and Enhancing
Functional Capacity Following Colorectal Cancer Surgery

FINDINGS

30 d Postprocedure, the prehabilitation group had a significantly lower rate
of severe complications than the standard care group, but no significant
difference in functional capacity

Rate of severe postoperative complications (CCI >20):

Multimodal prehabilitation Standard care

17.1% < 29.7%

Between-group differences, prehabilitation vs standard care:
Decrease in severe complications (CCl >20):

Odds ratio, 0.47 (95% Cl, 0.26 to 0.87); P=.02

Mean difference in 6-min walking distance:

15.6 m (95% Cl, -1.4 to 32.6); P=.07

© AMA




. Consumers prioritizing wellness

#& Indicator

Earlier period

Recent period

Americans accessing their medical records

25% in 2014

65% in 2024

Frequent record access—6+ times/year

15% in 2019

34% in 2024

Wearable ownership

13% in 2015

46% in 2025

Caregiver access to another person’s records

24% in 2020

51% in 2024

Adults digitally tracking a health metric

54% in 2024

84% in 2025




Health Belief

Model Perceived Benefits
of Action
Perceived minus
Susceptibility to Perceived Barriers
Disease X 1 to Action
Perceived Threat Likelihood
of Disease X of Taking
Action
Perceived Severity 4 ' '
of Disease X Cues to Self-

Action efficacy
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Lifestyle Habits

Tell us about your habits; no pressure.

/Manlmy

& Alcohol

Continue

Lifestyle Habits

Tell us about your habits; no pressure.

£, Fitness Level

{ Sedentary

Continue

Calculating Your Readiness Score

Crunching the numbers...

We've reviewed your health markers to
personalize your journey. Your score reflects
how prepared you are—and
where we can help.

Continue

Almost There...
Just Calculating Your Score

| used to feel lost before every appointment.
Mow, everything's right here — reminders,
trackers, even my checklist. | finally feel like I'm in
control, and I'm doing something for me.

— Jessica, SurgeryReady user

Hang tight—your personalized readiness
score is on the way.

Continue

Here's your Surgery Readiness
Score!

Functional Readiness
Mability Exercises, Breathing Exarcises etc.
Basad on the DASI soore and all

pS

Lifestyle Readiness
Smaoking, Alcohal, Sedentary Lifesiyle

Medical Readiness
BF, Glucose efc.

Day of Surgery Readiness
‘Watching videos, CHG, finding someone
1o drive them there etc.

Continue
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So where does Al add value in the preoperative space?

Allows anesthesiologists to build software tailored to their practice including dashboards

Allows externalization and categorization of complex algorithms that were typically stored in our brains, so
that nurse and APPs can provide broader preoperative support

Create a usable to tool that you can tailor

Track behavior change, non-traditional metrics such as heart rate variability, VO2 max, grip strength and
frailty along with medical testing to improve compliance



Allows anesthesiologists to
build software tailored to

their practice including
dashboards



Jan 13, 2026 - Technology

Anthropic's viral new work tool
wrote itself

Megan Morrone

K
'y
-

X in W Add Axios on Google

Claude O Progress
Chat Cowork
Steps will show as the task unfolds.
© Newtask
Gong transcript analysis Artifacts 7
Step20f 4 Set up project environment
Build comp analysis for NVDA °
Finished making spreadsheet
Pull Q3 financials from 10-K °© Outputs created during the task land here.
Needs Salesforce access
Draft buyer universe for Meridian
& i e 3 Y Context
esearching competitors -Step 3 of 4
Research regulatory risks
Gathering sources
Build DCF with 3 scenarios Track the tools and files in use as Claude
Writing scripts. works

T ot’e I'nnelz enmeathina nffunur liet
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Claude D Q

& Home & Code 3¢ Welcome back, Akbar

New
Sessions

Artifacts
e Needs input CV builder app Waiting on permission: mcp__Claude_Code_Remo... akbarherekar/CV-builder 3w ago
Customize P PP gonp P_- - - / go >

DS+

More

CV-builder + ¢4

e CV builderapp
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O Default <> Herihealth & main + ﬂ
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Keys to success:

Use clear prompts. The Use JSX and HTML. Use your phone for the Create documents — Ask Commit and push to
more detail the better. chat and your computer claude to do it. Github regularly.
for the phone




Allows externalization and
categorization of complex
algorithms that were typically
stored in our brains, so that
nurses and APPs can provide
broader peri-operative support



The whole patient: a web of interacting guidelines

Every factor interacts with the others — reviewing each guideline in isolation misses the connections

Sickle call

Blood
management

CHF

Pacemaker /
ACD
Hematologic
\ Procedure
\ron risk implant /
deficiency MRSA
Recent Ml /

Cancer | Surzery

immuno- 1 e B resection kg

nutrition N factors

Anemia (Hgb) |

Cardiac

Carb
loading

ACE-1/ ARB

DASI/
functionalcap. 8

AHAJACC
risk strat Anticoagulation I

Medications

Exercise
prehab

CAD / angina

Nutrition
VO,max / & prehab

sarcopenia

Surgical
Thermal patient

U !
conditioning [\ -

Protein
15g/kg

il incentive
spirometry

= N

Puimonary OSA
& airway
corD/
asthma
Unexplained
dyspnea

Nine domains we assess in every patient.
Now every interaction between them — this is one patient.

N = speaker notes - F = full screen - ¢/ navigate




Al collapses the web into a plan.

A deterministic algorithm encodes the clinical logic — the same reasoning, every time.

The Al layer handles the messy input and output around it — not the decisions.



Perioperative optimization — the algorithm at a glance

Recommendation domains across both tracks, each leaf with its evidence base

Exercise

Nutrition

Iron-rich diet

atient blood management

Strategic fasting

ing: autophagy K

Metabolic & thermal

Sleep & box breathing Sleep & stress

op anety

Quit-now coaching

owsution oviders

Patient cessation |

Alcohol cessation \
L &
Periop alcohol evid

SurgeryReady

HRV trend monitoring

HRVreadiness

Self-tracking
Weekly readiness
Self-monito ce

Recent MI: delay 260 d
2024 AHAJACC (C )

3551

Prior stroke: delay ~9 mo

2024 Class 2b)

GLP-1Gl: gastric US / RSI
Mult LP-1,2024

Safety alerts

Severe anemia (Hgb<8)
Es

Heavy smoker >20/day

656 ton awidence

Withdrawal risk

Heavy alcohel

p alcohol evidence

N = speaker notes ' F = full screen - </ navigate

Medications

Cardiac

Respiratory

Endocrine & hematologic

Frailty & surgical

Provider cessation & day-of

ACE-I/ARB: hold AM

2024 AH

Class 2t)

GLP-1RA management

Mul SLP-1,2024

SGLT2:hold 3-4d

Naltrexone: hold

Opioid-antagonist guidance

A oagulation timing

AHA/ACC stepwise

RCRI-DASI- NSQIP

CIED interrogation

HR vidarice

Evaluate dyspnea

2024 AH,

Glucose management
025-ST s

Severity-graded anemia

ESAIC

Sickle cell protocol

p sickle cell guidance

Frailty screening
ESAIC 2025-CF:

MRSA/MSSA decolonization

SHEA/IDSASS

Vascular risk protocol
2024 AH MINS)

NRT / varenicline

Cessation pharmac

hiamine - CIWA - labs

Day-of-surgery checklist

ERAS-inst

tutional



Trace any factor to its recommendations

Tap an intake factor — the recommendations it triggers light up (interactive in the live HTML version).

GLP-1: escalation / Gl GLP-.l: escalation / GI — Escalation phase or active Gl: liquid diet, gastric ultrasound,
consider RSI.
Diabetes (any)
SAFETY PROVIDER
GLP-1Gil: gastric US / RSI GLP-1RA management
Recent Ml
SAFETY PROVIDER
Low hemoglobin SGLT2: hold, ketones Glucose management
PATIENT PROVIDER
Current smoker Exercise prehab Anemia workup

Frailty / falls

Perioperative Optimization in the Era of Al - GSA 2026



Create a usable to tool that
you can tailor



Patient Info Surgery Details Medical History

03 Medical History

Cardiovascular

CAD/Angina CHF HFrEF

Severe aortic stenosis (symptomatic)
Mechanical valve Arrhythmia/AF
Cardiomyopathy/HCM

Prior PCl/stent

Respiratory

Pulmonary hypertension

Peripheral vascular disease

04 05 06
Medications Fitness Baseline Nutrition
HFpEF Valvular disease
Severe aortic stenosis (asymptomatic)
Atrial fibrillation / flutter Pacemaker/AICD

Prior Ml (within 6 months)

Prior stroke Uncontrolled HTN (DBP >110)

COPD/Emphysema Asthma OSA (diagnosed) OSA (suspected/STOP-BANG =3)
Unexplained dyspnea

Endocrine [ Metabolic
Type 1Diabetes Type 2 Diabetes HbAlc > 8 Insulin pump

Pheochromocytoma Adrenal disease

Chronic steroid use

Adrenal insufficiency / Addison's

Other

Cirrhosis/liver disease

Renal insufficiency/dialysis

Seizure disorder [ epilepsy

Rheumatoid arthritis / autoimmune

Active cancer/chemo History of MH

Smoking, Alcohol & Anemia Assessment

Smoking Status

Select...

Alcohol Use

Select...

Hemoglobin (g/dL)

e.g. 1.5

Enables severity-graded anemia protocol

Chronic kidney disease (CKD)

Anemia (Hgb <13)

Seizure disorder

Rheumatoid arthritis

On dialysis

Bleeding disorder

Myasthenia gravis

Difficult airway history

Known Iron Deficiency?

Select...

Sickle cell di

Down syndrome

Frailty/recent fall



03 Medical History

Active cancer/chemo History of MH Difficult airway history Frailty/recel

Cardiovascular

CAD/Angina CHF HFEER HFpEF Valvular disease Clinical Detail (optional — unlocks more specific recommendations)

Leave any field blank if unknown.

(Severe aortic stenosis (symptomatic)) (Severe aortic stenosis (asymptomatic)>
Time since last cardiac event (MI/PCI/CABG)

Mechanical valve (Arrhythmia/AF) Atrial fibrillation / flutter Pacemaker/AICD Unknown o«

<Cardiomyopathy/HCM> Pulmonary hypertension CPrior MI (within 6 months))

Rate-controlled (resting HR < 110)?

Prior PCl/stent (Peripheral vascular disease) Prior stroke Unknown
u trolled HTN (DBP >110
neApErRled HIN.DBR $12) STOP-BANG score (0-8) CPAP adherent?

Respiratory 0-8 Unknown

COPD/Emphysema Asthma (OSA (diagnosed)) COSA (suspected/STOP-BANG =3) 02 low/3-4intermediate / 25 high

Last HbAlc (%) Diabetes type
Unexplained dyspnea
eg. 7.8 Unknown

En rine [/ Met lic . ) . :
docrine / Metabo Tier 1<7 - Tier 27-8.5 " Tier 3 8.5-10 (delay) - Tier 4 >10 (strong

delay)
Type 1Diabetes Type 2 Diabetes HbAlc > 8 Insulin pump o

Diabetes duration Insulin use
Pheochromocytoma Adrenal disease Adrenal insufficiency / Addison's
Unknown ' Unknown / not on insulin
Chronic steroid use
CGMuse
Other
Unknown v
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A~ MockPrepApp

, , How it works For patients For physicians Pre-Op Assessment About
Perioperative preparation

. Your Readiness Plan

Surgery « ? weeks out « Risk: HIGH

Patient View Provider View My Timeline [ Download PDF J Save my plan Track Progress Refine details Start Over

CRITICAL ALERTS
[ MI within 6 months — optimal to wait =60 days for elective NCS (2024 AHA/ACC Class 1). Proceed only after careful risk-benefit analysis.
PERIOPERATIVE RISK: HIGH Comprehensive evaluation required. All provider protocols activated. Consider cardiology/specialty consultation.

Your Preparation Plan M Provider Optimization Track
7 action items - 10 clinical items

® Important  Get Moving @D caroiac risk

Exercise — Physician Clearance Required CAD / Prior Ml — timing unknown

=8 WK: Optimize GDMT: high-intensity statin, BB (continue; do NOT start <7d
preop per POISE), aspirin, ACEi/ARB. BNP/NT-proBNP if elevated risk. DASI to

replace subjective METs.

Active cardiac conditions detected (recent Ml or uncontrolled HTN).

Read more ¥ () Learnmore ¥

4-7 WK: If BNP >92 or NT-proBNP >300 — echo. DASI =34 + elevated risk —
cardiology consult. Verify stent intervals: BMS =3 mo time-sensitive / 26 mo

elective DES / =212 mo ACS. Plan DAPT management.

® Important  Fuel Up

Protein Target: 272g/day (1.5 g/kg body weight)
1-2 WK: Continue statin + beta-blocker. Verify antiplatelet plan.

Calculated on your recorded weight of ~181 kg.
4 & & DAY OF SURGERY: Continue BB + statin. Hold ACEi/ARB if HTN-only (STOP-or-

Readmore ¥ (D Learn more ¥ NOT). Postop troponin at 24h and 48h (Class 2b). If MINS: ASA + high-intensity
statin; consider dabigatran 110 mg BID (MANAGE); cardiology <30 d.

( Ira RV T P B -] P . w



I Provider Optimization Track
10 clinical items

@D carpiac risk

CAD / Prior Ml — timing unknown

=8 WK: Optimize GDMT: high-intensity statin, BB (continue; do NOT start <7d preop per POISE), aspirin, ACEi/ARB. BNP/NT-proBNP if elevated risk. DASI to replace subjective
METs.

4-7 WK: If BNP >92 or NT-proBNP >300 — echo. DASI <34 + elevated risk — cardiology consult. Verify stent intervals: BMS =3 mo time-sensitive / 26 mo elective DES / 212 mo
ACS. Plan DAPT management.

1-2 WK: Continue statin + beta-blocker. Verify antiplatelet plan.

DAY OF SURGERY: Continue BB + statin. Hold ACEi/ARB if HTN-only (STOP-or-NOT). Postop troponin at 24h and 48h (Class 2b). If MINS: ASA + high-intensity statin; consider
dabigatran 110 mg BID (MANAGE); cardiology <30 d.

READINESS: =60 d since MI (Class 1). GDMT optimized. Cardiology clearance documented.
Source: 2024 AHA/ACC; POISE Lancet 2008; MANAGE Lancet 2018; ASRA 5th Ed 2025

() Hide evidence A

CLINICAL RATIONALE

CAD and prior Ml markedly amplify perioperative MACE risk via catecholamine surge, hypercoagulability, and systemic inflammation. The 2024 AHA/ACC guideline
replaces subjective METs estimation with the validated DASI questionnaire and introduces BNP/NT-proBNP thresholds (>92 or >300 pg/mL) for selective echo referral.

Beta-blockers must NOT be started within 7 days of surgery — the POISE trial showed acute initiation reduces MI but significantly increases stroke and all-cause mortality.

WHAT THE EVIDENCE SHOWS

POISE (Lancet 2008, n=8,351) demonstrated perioperative beta-blocker initiation reduced non-fatal Ml by 27% but increased stroke by 100% and total mortality. MANAGE
(Lancet 2018, n=1,754) showed dabigatran 110 mg BID significantly reduced major vascular complications in patients with MINS. The 2024 AHA/ACC perioperative guideline

codifies these findings into current Class recommendations.

GUIDELINE SOURCES

1. Thompson A et al. 2024 AHA/ACC/ACS/ASNC/HRS/SCA/SCCT/SCMR/SVM Guideline for Perioperative Cardiovascular Management for Noncardiac Surgery. Circulation. 2024;150:e351-e442.
2. Devereaux PJ et al. Effects of extended-release metoprolol succinate (POISE). Lancet. 2008;3711839-47.



® Important  Fuel Up

Protein Target: 272g/day (1.5 g/kg body weight)

Calculated on your recorded weight of ~181kg.

Read more ¥ () Hide evidence A

WHY THIS WORKS

Surgery triggers accelerated protein catabolism — without adequate protein
reserves before surgery, your body breaks down muscle to fuel the stress
response, the inflammatory cascade, and wound repair. Preloading protein

means your body has the raw material to maintain immune function, support

tissue healing, and preserve the muscle you will need during recovery. Protein

synthesis occurs in 25-40g per-meal doses; spreading intake across 3—-4

meals is more effective than front- or back-loading.

WHAT THE EVIDENCE SHOWS

ESPEN (European Society for Clinical Nutrition and Metabolism) guidelines
establish 1.2-2.0 g/kg/day as the perioperative protein target. Because
protein requirements scale with lean body mass rather than total body mass,
ESPEN advises dosing on ideal or adjusted body weight in overweight and
obese patients — otherwise the target overestimates need. Higher

preoperative protein intake is associated with reduced complications and

® Important  Fuel Up
Protein Target: 110g/day (1.5 g/kg ideal body weight)

Your ideal body weight is ~73 kg (Devine formula, from your height and
sex), below your recorded weight of ~136 kg. Protein needs track lean
body mass rather than total weight, so your target is calculated on
ideal body weight. Target range is 1.2-2.0 g/kg/day; 110g is the middle of
that range. Distribute across 3—4 meals. Good sources: lean meats, fish,
eggs, Greek yogurt, legumes, whey protein. If current intake is low,

increase gradually over 1 week.

Show less A [(D Hide evidence Al

WHY THIS WORKS

Surgery triggers accelerated protein catabolism — without adequate protein
reserves before surgery, your body breaks down muscle to fuel the stress
response, the inflammatory cascade, and wound repair. Preloading protein
means your body has the raw material to maintain immune function, support
tissue healing, and preserve the muscle you will need during recovery. Protein
synthesis occurs in 25-40g per-meal doses; spreading intake across 3—-4

meals is more effective than front- or back-loading.

WHAT THE EVIDENCE SHOWS
ESPEN (European Society for Clinical Nutrition and Metabolism) guidelines
establish 1.2-2.0 g/kg/day as the perioperative protein target. Because
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NON-TRADITIONAL METRICS

Four windows into physiological reserve

VO,MAX / ANAEROBIC THRESHOLD GRIP STRENGTH

22X HR 1.16

difference in perioperative mortality, 18% with AT below 11 mL/kg/min versus 0.8% at or above, all-cause mortality per 5 kg reduction (n=139,691), a stronger predictor than systolic blood

in elderly major abdominal surgery pressure; 46% versus 7% one-year mortality after esophagectomy

FRAILTY HEART RATE VARIABILITY

operative mortality in cardiac surgery (n=66,448); the Risk Analysis Index reaches a c-statistic systematic review: preoperative HRV predicts hemodynamic instability and postoperative atrial
of 0.87 for 30-day mortality fibrillation

Correlated but not redundant. Each metric measures a different edge of the same surgical stress margin.



TWO TRACKS, ONE PATIENT

The clinic optimizes in parallel

PATIENT-FACING CLINICIAN-FACING

Exercise & prehabilitation Medication management

Nutrition, protein, carb loading Cardiac / respiratory / endocrine / heme

Sleep, stress, thermal, fasting Frailty & surgery-specific protocols

Self-tracking & readiness Day-of-surgery verification



Demo Patient 2's Progress

How it works

For patients

For physicians

Pre-Op Assessn

Robert's Readiness Plan

Right total hip replacement - 28 days to go

READINESS RE

58 Building strength

OF 100 i
. +6 pts this wesk

28 days until surgery - 4 weeks of prep left

+ Cardio fitnass 40 1 Mutrition

Timeline + Track progress

& Recovery

Left hip replacement « 4 weeks out ¢ Risk: ELEVATED

@ This week's focus. 2/4 done

% -
3 5 O 6of17 steps complete Mon - Wed - Fri — bris

Hit140 g protein-deily

CONSISTENCY

9 day streak

$mall, repeated stress builds resilience — the body adapts to what you
Spread across 4 meals sk of it

You are making real progress. Your bodly is getting readly. Two resistance sessions

Bodyweight squats + bands

CPAP every night

Log

Y use

4+ Get Moving

Important — start now 3 actions

- Prehabilitation — start immediately IMPORTANT

20-minute walks 5x/week, building to 3040 min by week 2. Add light resistance training 2x/week. Target 500+ total prep minutes.

Prehabilitation Program — Start Inmediately

35%

20-min walks, 5x/week

Protein target: 142 g/day  IMPORTANT

1§
L ) 3 : 15 g/kg to protect muscle through recovery. Spread across 3—4 meals — lean meats, fish, eggs, dairy, legumes
Start at a comfortable, conversational pace. You should be able to hold a conversation while walking. Complete
60%
all 5 sessions in week 1 — consistency beats intensity at the start.
Week 1- 20 min x 5 sessions o Glucose optimization with your team  IMPORTANT

HbAlc 8.4 is above the pre-op target. Your physician is adjusting medications — keep logging fasting glucose daily.

N 20%
Minutes of activity: = e.g, 30 min | Log
P 30—40 : 2 Recommended 2actions Optional — if you can 2 actions

. . . . . . .. Sleep & CPAP adherence RECOMMENDED Carbohydrate loadin OPTIONAL
Gradually extend each session by 5 minutes. Pick up the pace slightly. Your body is adapting — this is where real & P 'H v & )
The evening before and morning of surgery — a carb-rich clear drink

7-9 hours nightly. Use your CPAP every night and log it — well-controlled

sleep apnea lowers anesthesia risk eases recovery, Your tsam will confirm timing.

cardiovascular benefit begins to build.

Week 2 - 30-40 min x 5 sessions  Completed 8/8/2026

Daily breathing practice = RECOMMENDED Weekly readiness check-in  opTioNAL

10 minutes of box breathing (4-4-4-4). Improves heart-rate variabllity Track walking endurance, energy and grip sach wesk. Watching the

and calms pre-surgery stress. numbers climb keeps momentum up.

Start week 2: bodyweight squats (3x10), wall push-ups (3x10), step-ups (3x10 each leg), glute bridges (3x12).

For informational purposes only — not medical advice. Al nfirm changes to medication, diet or exercise with your physician, n and anesthesiologist

| icht Aiimhhelle nntinnal Theea hiiild tha miierle racaruae that nratent van diirino racnuary




6B M - MRN 4471-882 - s P
Robert Haye-s L My Plan Timeline B Export pre-op note MP Pre DFIEFEtI\'E Brleflng My Plan Timeline 2 Print briefing

Right total hip arthroplasty - 28 days - elective - Intermediate-risk surgery Fobert Hayes « 68 M - Right tatal hip arthroplasty « 26 days out

BN HBAIC HGB EGFR WO MAX DASI PLATELETS READINESE WERDICT
31.2 i B.4:. 13.1 g 62 miimin « 15 o 15 camers o 244 .. . AN n
: “ ' Proceed with eptimization Proceed Optimiza Delay
CURRENT
- Wo sbsclute contraindicetion. Four-week window supparts glycemic, functional and medication cptimizstion before an intermediate- =
RERI ACE-NSGIP CHA DE -VASEC CAPRINIVTE STOP-BANG T Sl S
2 Elevated 8 . 4% Serious cx 4 Anticoag 7 High 5 054 high
=T MACE - 2004 AHASACS Pradict ra serious comodcation roke risk — rasume OAD post- Fharm + rachanical prophydais CPAP-depeidant - opiid-spaning
. Situation . Assessment — medication actions
68 M for elective right total hip arthroplasty in 4 weeks. Rate-controlled atrial MEDISATION ACTION RATIOHALE
fibrillstion on apivaben, type 2 diabetes on triple therapy including SGLT2i and
iti i i i an Dptimization worklist & domains _ . .
& Critical perioperative actions A P vieekly GLP-1 kA, and CPAP-trested obstructive sleep aprea. Semaglutide Hold Tweek GLP-1RA - aspiration risk
202 fACE
M SGLT2 inhiblter — empagliflozin u Cardiac [ atrial fibrillation 2024 nl-u\ A . s . Background — active issues SRATICY Empagliflozin Hold 3—-4 day= SOLT2 - suglycemic DK
HOLD 3—4 daya batare aurgary. Euglycemic DRA riak; check ketones Ha:e-cu:mrollﬁd .a:h gasellne I—.L,L_.: ITE if functional capacity unclear. Mo
pericperatively revascularzation indicsted for hip arthroplasty. Apixaban Held 72 h 4874 neuraxial interual

* Diabetes, HbAle B.4% — shove pre-op target; on metformin = empegliflosin «

-7 - - - - o o -1 Functional capacity oasi PREHAR Refer ta 4-week prehabilitation GREN

Semaglutide m l A58 = 4 METs — borderline resernve. Fiefer to 4-week prehanilitation; strongeat
GLA-TRA

modifiable outcome lewer, Type & screen, CBC, BMF, HbAE recheck GFEN
ot QD D B ( -
SGLT%5
Apixaban Hemaglokin within range. Mo iron workup indicated; racheck if intra-op blood
p: N D & 2 N loss anticipsted > moderete.

i -of- QFEN
Anamia screen  HoE1L) CLEAR Confirm CRAP brought day-of-surgery

e Glyeemis contral  Esalc2cos AETHOH semaglutide Metformin Hald marning of Lactic acidosis praceution
GLP-1RA — semaglutide (weekl
& g.u ! ) (s . ¥ o o Hbdle 8.4% ebove target. Endocring input on insulin plen; hold SGLTZE; evoid o X . .
Hold .1 week pe-r rulti-society guidance. Aspiration risk — clear liquics 24h, case delay unless DKA risk emerges ® Atrial fibrillation — CHA DS -vASc 4; anticoagulated with apixaban & mg BID Atorvastatin Continue Cardiopratective
consider gastric POCLIS,
* Obstructive sleep apnea — STOP-BANG 5, home CPAR, good adherence
A Apixab <al ol : . OSA [ pulmonary  SToR-gaks LEL kL] . Recommendsation — orders & consults
3 xaban — neuraxial plannin, - - " . : :
= - P £ . - STOR-BANG 5. Cortinue homa CRAP; opinid-sparing multimodal analgesia; # Deconditioning — NASI15 = 4 MFTs; sedentary baseling, AMI 51
Hold 72h before neuraxal block (ASRA Gth Ed), Bridging not indicated; resume extended PACU respiratory monltaring. "
24h post-op if hemostasiz. Endocrime [ disbates coneult GRDERED
® Hematology — Hgh 13,1, platelets 224 — no anemia workup Indicated
a VTE prophylaxis QAR AETION Baseline 12-lead ECG ORDERED
High WTE risk. Mechanical prophylaxis intra-op + pharmacokogic post-on;
o ~ ~ recancile with ASfiA neursxisl intervals. Anesthesla pre-op clinic visit SCHEBULED
& Medication hold timeline dlas relativg t

Mettarmin

GEMERATED PREPARED FOR STATUS
Atarvastatin SurgeryReady - 7 Jun 2028 Dr. A, Herekar — Anesthesiology Aweaiting attending review
B cortirue [ Lest dose Hoid 8 Resurme post-op linical deis tandard of carz. Al recommendaticns must be revicwe, verfied and ingividualzed by the responsible clinician. Sources: 2024 AHAACE, BEHL Sth Ed D005, ESAIC 20, mult by GLH-1 44

guidanze.

I, aUrge ) and

PACC, A3RA 5t Ed 2023,

pmient or eetabish 8 standand of cere The tresti
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IN CLOSING

Amplification and decision support, not
autonomous care

@ The interventions are unchanged.

Prehabilitation, anemia management, frailty screening, guideline-directed cardiac evaluation — all well supported by trial data.

@ The human stays in the loop. This augments judgment; it does not replace it.

It finds the right patient earlier and quantifies risk better than the scores we trained on, while extending a shrinking workforce.

@ The cautions are a specification for responsible use, not a veto.

External validation, local calibration, bias auditing, continuous monitoring, and an accountable human in the loop.

The anesthesiologist who understands BOTH halves of this evidence base is the one who deploys Al
to make surgery measurably safer.
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