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Objectives

Explain the basic
concepts of artificial
intelligence (Al) and
its growing
significance in the
healthcare sector.

Highlight existing and
prospective uses of Al
in anesthesia, such as
patient monitoring,
decision-making
assistance, and
perioperative care.

Assess the advantages and
challenges of
incorporating Al for
anesthesia professionals,
emphasizing aspects like
patient safety, operational
efficiency, and workflow
improvement.

Explore the ethical,
legal, and professional
considerations involved
in implementing Al
technologies within
anesthesiology.




What 1s Artificial
Intelligence?

e “Any artificial system that
performs tasks under varying
and unpredictable
circumstances without
significant human oversight, or
that can learn from experience
and improve performance when
exgose to data sets” (NASA,

2024).

* “An artificial system developed .]'
in computer software, physical T2
hardware, or other context that | (17
solves tasks requiring human- o
like perce]l)tion, cognition,
planning, learning,

communication, or physical
action” (NASA, 2024).
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The Codependent Relationship Between Generative
Artificial Intelligence, Deep Learning, Machine Learning,
and Artificial Intelligence

Artificial
Intelligence

Machine
Learning

/A Deep
Wi Learning

Generative
Al



Artificial Intelligence
Al involves techniques that equip computers to

emulate human behavior, enabling them to learn, L

make decisions, recognize patterns, and solve
complex problems in a manner akin to human

Artificial Intelligence

intelligence.

Machine Learning

ML is a subset of Al, uses advanced algorithms to
detect patterns in large data sets, allowing
machines to learn and adapt. ML algorithms use
supervised or unsupervised learning methods.

Machine Learning

Deep Learning

DL is a subset of ML which uses neural networks
for in-depth data processing and analytical tasks.
DL leverages multiple layers of artificial neural
networks to extract high-level features from raw
input data, simulating the way human brains
perceive and understand the world.

Generative Al

Generative Al is a subset of DL models that
generates content like text, images, or code based
on provided input. Trained on vast data sets, these
models detect patterns and create outputs without
explicit instruction, using a mix of supervised and
unsupervised learning.

Generative Al

(Saharawat, 2025)



The Impact of Artificial
Intelligence on Healthcare

Patient Use

* Online scheduling for appointments.

* Drug interaction warnings are issued when multiple
medications are prescribed.

Medical Diagnosis

» Flowcharts and databases containing past medical
history, signs/symptoms, lab results, imaging, etc.

Medical Imaging and Interpretation

» Al-assisted interpretation allows for faster
negative/positive exam reads and turnaround time.

» The first FDA-approved deep learning application was
Arterys, which was used to identify abnormalities,
produce reports, and provide a suggestive diagnosis.

(Rahman et al., 2024)



The Impact of Artificial Intelligence on Healthcare

Medical Imaging and
Interpretation

Artificial intelligence can read X-rays,
CT scans, MRIs, and ultrasounds.

Screen for diabetic retinopathy, skin
cancer, risk stratification, and cognitive
disease progression.

Gastroenterology

Identification of cancerous polyps.

m

Surgery

The Davinci robot is already utilized to
perform robotic surgery. All of the
surgeries can eventually be fed and one
day allow autonomous surgical
intervention.

(Rahman et al., 2024)



Transcontinental Remote Robotic Surgeries

m

XD
Operation Lindbergh First 5G Robotic Surgery
The first transcontinental robot-assisted surgery 5G technology in 2025 allowed China to perform
was performed in 2001 by a surgeon in New robotic surgery in two hospitals that were
York, which was transmitted to France. thousands of miles away.

(Euronews, 2025)






Al in
Current
Anesthesia
Practice

Developed in consultation with Claude Al,

Decision Support & Monitoring Automated Drug Delivery

1

» Early waming systems

* Pattern recognition

* Risk prediction

« Complication prevention

» Closed-loop systems
« Target-controlled infusion
» Automated adjustments

EHR & Clinical Decision Support

| Patient: J. Smith | . “Patient stable,

BP 120/80,

->' "> HR 65 bpm™
3

* Voice recognition
* Risk factor identification » Natural language processing * Auto-documentation
* Drug interaction alerts * Predictive analytics
* Anesthetic plan suggestions * Real-time updates

Hemodynamic & Ventilation Monitoring

\ENTATSr Pow ke el B
» O @00

* Real-time pressure monitoring * Ventilator optimization + Cardiac output prediction « Hemodynamic trend analysis
» Automated PEEP adjustment « Fluid responsiveness prediction « Weaning protocols + Multi-parameter integration

o e




11 Prospective uses of Artificial
Intelligence in Anesthesia
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Patient monitoring Decision-making Perioperative care
assistance




@ Clinician sets patient targets

© Each breath measured and monitored

Set EtO2 @ Et Control adjusts delivery to targets
& EtAA

—

)
Deli
(@j‘,’,’ 0, & AA
| EtO,&EtAA

-
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Aisys™ CS? Anesthesia  GE received FDA approval in April 2022.
Delivery System with * The new ET control software allows for the automated delivery
End-tidal Control of end-tidal oxygen and end-tidal anesthetic agent.

(GE Healthcare, 2023)



Navigating the Et Control display

. Waveform fields

. Gases measured values
. Agent measured values
. Et Control settings

. Vaporizer output (ml/h)

Total Flow Agent

mar

$190/h

Total Flow

0.50

A

6. Electronic gas flow indicator

. O2% indicator on the left and balance gas indicator on the right when in Et Control.

Colors are associated with gas settings.

. Gas indicator when in Et Control mode. Color associated with gas settings. (+) Enhanced

temperature sensing when in Et Control mode.

Paw cmH20

14

Flow Vmin

543

. * CO2 mmHg
Et Control | 34
| { == '|‘ I; m——— e

Resp AT F Gases %

10
68

5.4

Et Control- 02 + Air + AA
Min Flow

0.50

[ Ventilator On: Pressure Control + Volu



Benefits of the Aisys™ CS?
Anesthesia Delivery System with
End-tidal Control

60

69

Within 90 seconds, reach
the desired end-tidal
anesthetic agent with low
flows.

Makes over 250
changes per second

Minimize the number of times the anesthesia
provider moves the oxygen, air, nitrous, and
anesthetic agent knobs by over 50%

Possible reduction of 44% in greenhouse gas
emissions.

Cost reduction secondary to reducing
anesthetic gas waste.

(GE Healthcare, 2023)



* Administration of 1% (10 mg/mL) propofol
emulsion

* Minimal-to-moderate sedation
* ASA Physical Status | and Il patients

* Patients undergoing colonoscopyor
esophagogastroduodenoscopy (EGD)
procedures

The Sedasys System

* Sedasys was a computer-assisted personalized sedation
(CAPS) machine used for colonoscopy and endoscopy
procedures.

* Propofol was automatically administered depending on
physiological parameters and the patient’s response.



How does the Sedasys
system work?

* First dose of 30-50mg over 3 minutes. Followed by
infusion at 50mcg/kg/min.

* Automatic stoppage if the patient becomes over-
sedated (poor oxygen saturation, decreased
respiration, and reduction of ETC02).

 Patient was required to hold a handle; if the patient
failed to hold the handle, the anesthesia stopped.

* Not eligible patients: ASA 3, ASA 4, sleep apnea,
obesity, and known airway difficulty.

* The gastroenterologist is trained in basic airway
rescue.

(Novack, 2022)



Downtall of the

Sedasys System
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* Allegedly, very poor
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Johnson & Johnson
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* Lack of acceptance from
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Nerveblox

NERVEBLOX WAS
CREATED BY
SMART ALPHA IN
AUGUST 2025.

A

RECEIVED FDA
510(K)
CLEARANCE.

o)

NERVEBLOX
UTILIZES
ARTIFICIAL
INTELLIGENCE
TO IDENTIFY
AND HIGHLIGHT
ANATOMIC
STRUCTURES IN
REAL TIME FOR
REGIONAL
NERVE BLOCKS.

N\

HTTPS:/WWW.YO

UTUBE.COM/WAT
CH?V=TJAAHOJQ

AQQ

HTTPS:/WWW.YO

UTUBE.COM/WAT
CH?V=7CNPTOXE
381G

(PAJUNK, n.d)


https://www.youtube.com/watch?v=tJAAhojQaqQ
https://www.youtube.com/watch?v=tJAAhojQaqQ
https://www.youtube.com/watch?v=tJAAhojQaqQ
https://www.youtube.com/watch?v=tJAAhojQaqQ
https://www.youtube.com/watch?v=7cnPT0Xe8Jg
https://www.youtube.com/watch?v=7cnPT0Xe8Jg
https://www.youtube.com/watch?v=7cnPT0Xe8Jg
https://www.youtube.com/watch?v=7cnPT0Xe8Jg

Artificial Intelligence for
Ultrasound-Guided
Nerve Block Training

k'
)

Scan Success




ScanNav Anatomy

Developed by Intelligent Ultrasound in
December 2022.

Utilizes artificial intelligence via deep
A learning to provide anatomy identification
on live ultrasound images.

https://www.youtube.com/watch?v=_m03f8dVIC8



https://www.youtube.com/watch?v=_m03f8dVlC8

Supraclavicular Level Brachial Plexus Block

Ultrasound image Annotated image

Rectus Sheath Plane Block

Ultrasound image Annotated image

Adductor Canal Block




Accuro 3S with
SpineNav-Al

* Accuro 3S with SpineNav — Al
was created by RIVANNA
Medical.

* This point-of-care ultrasound
system assists anesthesia
providers in placing spinal and
epidural in real time.

* The software provides needle
tracking and anatomy
identification.

e https://www.yvoutube.com/watch?
v=8v33Prtxc04&t=7s



https://www.youtube.com/watch?v=8v53Prtxc04&t=7s
https://www.youtube.com/watch?v=8v53Prtxc04&t=7s
https://www.youtube.com/watch?v=8v53Prtxc04&t=7s

(Rivanna Medical, Inc., 2025)

Accuro is Proven to Enhance
Patient Safety and Satisfaction.
Accuro is superior to palpation for neuraxial

anesthesia, with clinical benefits demonstrated by
trainees, novice users, and experienced providers.

O Improves first-attempt success
o Improves patient satisfaction
O Reduces needle insertion time

0 Reduces complications

A

N
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I Generative Pre-trained Transformer (GPT)

&

ChatGPT

Developed by OpenAl, and able to
perform various generative tasks.

fe)

Google Gemini

Created by Google and fully
integrated with all Google
products. Similar to ChatGPT.

A

Grok

Creation of Elon Musk from xAl,
able to provide information from
X in real time.



GPT Case

Review

The patient 1s an 80-year-old
female getting a lap appendectomy
who has an ¢jection fraction of 5%,
hypertension, heart failure,
diabetes, hyperlipidemia, shortness
of breath, pulmonary hypertension,
AICD, and who has a difficult

alrway.



What would you do?



Y <\
* [ asked GPT the following
question: \

* What anesthesia do you provide for a

lap appendectomy?
GPT Case

Review




Typical anesthetic plan:
For a laparoscopic appendectomy, the standard
anesthesia is: e Induction: IV propofol (or etomidate/ketamine
in unstable patients), opioid (fentanyl),
neuromuscular blocker (rocuronium,
GEnEﬁl' aﬂesthESia With EnthFaCheal intl..lbatiﬂﬂ. succinylchonne if rapid-sequence needed)_

Airway: Endotracheal intubation with cuffed
Here's why: tube.

Maintenance: Inhalational agent (sevoflurane,

 Airway protection is essential because of desflurane, or isoflurane) or TIVA (propofol
infusion), plus opioid analgesia.

pneumoperitoneum (CO, insufflation), risk of

Muscle relaxation: Non-depolarizing relaxant

aspiration, and Trendelenburg positioning. (rocuronium, vecuronium, clsatracurium)

* Muscle relaxation is needed to facilitate Adjuncts: Antiemetic prophylaxis

abdominal insufflation and surgical exposure. (ondansetron, dexamethasone), multimodal
analgesia (acetaminophen, NSAID, sometimes

« Controlled ventilation is required to manage local infiltration or TAP block).

hypercarbia from CO, absorption and optimize Reversal & recovery: Antagonize residual
. T . . neuromuscular blockade, extubate when fully
oxygenation/ventilation under insufflation and

EWWELCR
positioning.
® Spinal or regional anesthesia is not

» Adequate analgesia is needed since it's a appropriate for laparoscopic appendectomy due

.. . 1 it d df i
moderate-to-major intra-abdominal surgery. v(;:trill'::ir::zzrr:t?:leum and need for airway/




GPT Case Review

* [ asked Chat GPT the following
question:

* What anesthesia do you provide for
an 80-year-old female getting a lap
appendectomy who has an ejection
fraction of 5%, hypertension, heart
failure, diabetes, hyperlipidemia,
shortness of breath, pulmonary
hypertension, AICD, and who has a
difficult airway?




— ChatGPT @

That's a very high-risk patient — ASA IV (possibly
E) given severe cardiac dysfunction (EF 5%),
pulmonary hypertension, difficult airway, and
multiple comorbidities. A laparoscopic
appendectomy under routine general anesthesia
would be extremely hazardous. Here’s how you'd
approach it:

Key Concerns

* Cardiac: EF 5% - minimal tolerance for
anesthetic depression, fluid shifts,
pneumoperitoneum, or tachy/
bradyarrhythmias.

* Pulmonary: Pulmonary hypertension +
dyspnea - very sensitive to hypoxia,
hypercarbia, acidosis, high insufflation
pressures.

* Airway: Documented as difficult - risk in RSI
and failed intubation.

* Pacemaker/AICD: Needs interrogation,
magnet available, EMI precautions with
cautery.

* Overall: Patient may not physiologically
tolerate laparoscopic pneumoperitoneum —
open approach under regional + MAC may be
safer if surgeon agrees.

Anesthetic Approach Options

1. Regional / Neuraxial + MAC (preferred if
feasible)

* Option: Combined spinal—-epidural (low dose)
or thoracic epidural, with light sedation.

 Rationale: Avoids general anesthesia,
intubation, and myocardial depressant effects.

 Challenges: Hypotension risk (catastrophic in
EF 5%) — must titrate slowly, invasive
monitoring.

e Suitability: Safer if converted to open
appendectomy rather than laparoscopic
(laparoscopy may not be tolerated).




2. General Anesthesia (if laparoscopic is
mandatory)

= Preinduction

o Optimize electrolytes, glucose, preload (but

avoid overload).

Invasive monitoring: arterial line, central
line = PA catheter if institutionally
supported.

Prepare inotropes/vasopressors
(norepinephrine, epinephrine, milrinone,
vasopressin).

External defibrillator pads on (ICD may be

deactivated).
= Induction (Difficult Airway Plan!)

o Awake fiberoptic intubation (preferred,
preserves spontaneous ventilation).

o Avoid heavy sedation — risk of collapse.

o If asleep induction is unavoidable:
Etomidate (cardiac stability) = low-dose
opioid + rocuronium (hemodynamic
stability).

= Maintenance

o Low-dose volatile (sevoflurane) or TIVA
with propofol infusion (careful, negative
inotrope) — likely balanced anesthesia.

Avoid high insufflation pressures (=10
mmHg).

Meticulous ventilation: avoid hypoxia,
hypercarbia, acidosis.

Continuous hemodynamic support with
vasopressors/inotropes.

- Emergence

<o Consider delayed extubation — ICU
ventilation if unstable.

Full reversal of muscle relaxant, careful
hemodynamic control.

Summary

For a 78M with EF 5%, pulmonary HTN,
pacemaker/AICD, difficult airway:

* If possible: Avoid laparoscopy - open
appendectomy under carefully titrated
regional + MAC.

* If laparoscopy is unavoidable:

o Awake fiberoptic intubation with invasive
monitoring.

o Etomidate induction + vasopressor/
inotrope support.

o Lowest possible insufflation pressure.

o Postop ICU management.

This is a very high-risk case with significant
perioperative mortality.




Pittalls

How many people
would have Who would have done
recommended doing this case with a spinal
the case open with only or epidural?
sedation?

Why didn’t ChatGPT
mention the use of
mechanical circulatory
support devices?

Why didn’t ChatGPT
mention a team
collaborative approach?




Tips to Improve GPT Prompts

Must enter all of the Ask the GPT to provide

The entered prompts must pertinent information; references, resources, and
be clear and specific. otherwise, GPT will not current standard of care
consider fit. guidelines.

Never blindly trust the GPT
information; it is simply a Always use the latest

tool, not a replacement for version of these Al
your own brain, knowledge, applications/software.
and experience!

(Chappell et al., 2025)



e https://www.cnn.com/2025/08/26/tech/openai-chatgpt-

Why GP TS teen-suicide-lawsuit

can be
* “The ChatGPT generated 30 short medical papers, each
dan g cToOusS ? with at least 3 references, and a worse outcome has been
found. Overall, 115 references in those medical articles,
47% were fabricated, 46% were authentic but inaccurate,
and only 7% of them were authentic and accurately
analyzed the information” (Rahman et al., 2024).



https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit
https://www.cnn.com/2025/08/26/tech/openai-chatgpt-teen-suicide-lawsuit

11 Challenges of Incorporating Artificial
Intelligence into Anesthesia
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PATIENT SAFETY OPERATIONAL WORKFLOW
EFFICIENCY IMPROVEMENT



Artificial Intelligence and Patient Safety

O At this moment in time, the human must stay part of the decision-making
LU process, provide constant supervision, and take over when necessary.

n Over-dependence on Al may result in Al Bias, and pigeonhole the user,
- only to consider the opinion of Al

| N ChatGPT has been documented to provide inaccurate data, which can have
negative implications for patients.

(Rahman et al., 2024)



Artificial Intelligence and Operational
Efficiency and Workflow Improvement

Al can dramatically improve the number of patients seen by physicians, thus allowing
more patients to get quicker operations.

25% of a nurse’s job 1s consumed by redundant paperwork. Al can reduce redundant
paperwork and allow for fast patient processing and faster room turnovers.

Rapid implementation of Al can be achieved thanks to advancements in software and
hardware.

Significant reduction in charting with automatic transfer of patient data into the EHR,
with automated suggestions and reminders.

(Rahman et al., 2024)



Artificial Intelligence and Ethical, Legal, and
Professional Considerations

I3 HIPAA

& Data Breaches

& [s 1t ethical to share every single patient’s electronic health record with an
== Al software/application?

I Who is held accountable when Al BeE) ZOvETIEnEs, neEl ey,
K take? model interpretability, and ethical auditing
THEINES & IR A (Rahman et al., 2024).

(Rahman et al., 2024)



Advantages and Disadvantages of Al

Advantages

Al can consider all
Able to provide solutions aspects of a problem
within seconds. and always follow a
systematic approach.

Large quantities of
information can be Al can learn and grow
uploaded and quickly exponentially with
learned and shared more user input.
with others.

Reduce the worker-to-

patient healthcare
shortage.

Disadvantages

It has been
documented to
provide
incorrect
information.

It may encourage
cheating and
prevent students
from obtaining
foundational
knowledge.

Al has led
people to
commit suicide
or hurt
themselves.

If all Al systems
communicate
with each other,
they can redefine
truths.

(Rahman et al., 2024)



Are we there yet?

DOUBLE FEATURE BOXSET

ICE CUBE




Anesthesia 1in the
Next 5 Years???




Predictive Analytics & Prevention Autonomous Drug Management

* Digital twin modeling

« 30-minute outcome pradiction
« Continuous risk scoring

* Preventive intervention alerts

* Fully autonomous dosing
« Multi-drug orchestration
* Molecular-level manitoring

Intelligent Care Orchestration

« Ambient sensing & monitoring
* Gesture & voice control

* Complete auto-documentation
* Full OR integration * Cross-system orchestration

* Holographic data displays
* Predictive workflow optimization

* AR/VR training integration

Integrated Physiological Al

* Quantum-enhanced processing * Predictive physiological modeling « Multi-modal sensor fusion + Self-optimizing parameters
* Continuous leaming algorithms « Personalized treatment protocols « Zero-intervention monitoring « Preventive care optimization
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