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Artificial Intelligence & Anesthesia

What is artificial intelligence? Where are there 
opportunities for use healthcare and anesthesiology?

What are current challenges impacting use of artificial 
intelligence in medical applications, specifically 
anesthesiology? 

Are there case studies where AI has been adopted in 
healthcare, where are the successes and potential 
improvements?

Outline
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Disclosures
I am a co-investigator on project funding to my institution:
Blue Cross Blue Shield of Michigan (BCBSM) 
Patient-Centered Outcomes Research Institute (PCORI)

I am a co-inventor on patent No. 11,288,445 B2: 
“Automated System and Method for Assigning Billing Codes to Medical Procedures,” related to 
the use of machine learning techniques for medical procedural billing.

I am a co-founder of the AI medical billing company Decimal Code, Inc. 

Learning Objectives

Discriminate different artificial intelligence (AI) foundation 
applications, including generative AI.

Compare existing and future applications of AI within healthcare, and 
specifically anesthesiology.

Recognize risks in AI and demonstrate an evaluation framework for your 
own use of these exciting technologies.

Explore future opportunities for AI-driven advancements emphasizing 
areas for research and development.

Everything Everywhere All at Once ML, AI & GenAI

Artificial Intelligence (AI) - Technologies that enable machines to perform 
tasks that normally require human intelligence, such as understanding 
language, recognizing patterns, making decisions, and solving problems.

Machine Learning (ML) - Systems that learn from data.

Deep Learning - Specialized form of machine learning that uses layered 
neural networks to analyze complex data like images, speech, and 
unstructured text.

Generative AI (GenAI) - Type of AI that can create new content, such as 
text, images, or even code, based on patterns it has learned from existing 
data

Large Language Model (LLM) - A specific type of generative AI model 
primarily focused on understanding and generating human-like text

1 2

3 4

5 6



2/19/2026

2

https://arize.com/blog-course/foundation-models-ai/

AGI: Artificial General Intelligence: a theoretical type of artificial 
intelligence (AI) that can perform any intellectual task that a 
human can.
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Natural Language Processing (NLP)

A subfield that gives computers the ability to support and manipulate speech. 

Foundation Model

A machine learning or deep learning model trained on vast datasets so that it can be 

applied across a wide range of use cases. Generative AI applications like large language 

models (LLM) are common examples of foundation models.

Large Language Models (LLM)

Deep-learning models that recognize and generate text in a human-like fashion.

*AI predicts the next word in a sequence based on statistical likelihood which may 

result in incorrect or fabricated information. *There is often no fact-checking.

Chat GPT: 100 million monthly in two months, record setting for fastest-growing app

DeepSeek: Two weeks in was growing faster than ChatGPTLLM

Language in AI

Each word is transformed into an 
embedding vector. 

Attention mechanism to “highlight” 
information to be used in the output 
relative to all other inputs. Recognize 
patterns.

Attention is everything
https://machinelearningmastery.co

m/the-transformer-model/

layers

encoder (left) 
BERT (Bidirectional Encoder Representations from Transformers)

decoder (right) 
GPT (Generative Pre-trained Transformer)

Self Attention

She poured water from the pitcher to the cup until it was full.

We know “it” refers to the cup, while in the sentence:

She poured water from the pitcher to the cup until it was empty.

We know “it” refers to the pitcher.

https://www.youtube.com/watch?app=desktop&v=zxQyTK8quyY

Foundation Models: These are the most sophisticated AI-Chatbots ever.

Expensive: GPT-3 model cost $4.6 million, many human “labelers”

Risk: Tendency to invent facts (hallucinate) 

Immediate Use: Improve writing, search, communication, code completion.

NOT medically trained! Physicians should use artificial intelligence chatbots 
only to augment, not replace, professional judgement.

Large Language Models
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How did Deekseek do it better?

Test-time learning: Reasoning capabilities during inference rather than just during 

training. This approach, called "inference test-time compute," allocates additional computational 
resources to the model at the time of generating a response, which allows it to "think" more deeply. 
Instead of continuously increasing pre-training budgets, test-time compute allows modes to adapt during 
testing. 

Mixture of Experts (MoE): Instead of using all of its parameters for every 

computation, DeepSeek's MoE architecture routes different parts of the input data to specialized "expert" 
sub-models. This means a much smaller percentage of the total parameters are activated at any given 
time, drastically reducing computational cost.

Four Principles 

Security: Protects user data from unauthorized access by using 
encryption, secure authentication, and safe infrastructure.

Privacy: Respects confidentiality by collecting only necessary data 
and never sharing personal information without consent.

Accessibility: Ensures all users, including those with disabilities, 
can use the AI tools through inclusive design like reader 
compatibility.

Equity: Supports diverse community by ensuring the AI tools 
benefits are accessible to everyone, regardless of position, 
background, or ability.

Credit: Jennifer Wilkerson, Bob Jones – UM ITS 

The purpose of this policy is to ensure that all employees use generative artificial 
intelligence (GAI) tools in a secure, responsible, and confidential manner. The policy 
outlines the requirements that employees must follow when using GAI tools, including the 
evaluation of clinical risk and the protection of confidential data.

Key Points:

• Users of GAI tools are responsible for the output produced by GAI tools and how they 
are used

• Output produced by GAI tools should be reviewed and corrected by users with the 
appropriate expertise

• Recipients should be informed outputs are created by GAI tools

• GAI users need to abide by all existing University of Michigan data use policies

Michigan Medicine Appropriate Clinical Use of Generative 
Artificial Intelligence Tools Policy

AI Concerns

Challenges

 Data Privacy and Security (robust cybersecurity)

 Ethical and Algorithmic Bias (model validation) 

 Healthcare Professional Training (education and communication)

 Workflow Integrations (human-centered approach)

 Trust and User-Friendly Design (augment/compliment decisions)

 Patient Harm and Liability (oversight and accountability)

 Cost and Return (investment)
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Performance

Execution 
Time

PR AUC
ROC 
AUC

RecallPrecisionF1 ScoreAccModelNotes
ICD 

Class

2 minutes0.74000.992496.6%94.4%95.5%95.1%BigBird
2009CKD

4 hours0.75000.908393.8%86.8%90.2%89.0%GPT-4

2 minutes0.74000.992093.0%96.4%94.7%94.7%BigBird
1891HF

6 hours0.62000.813592.8%69.2%79.3%75.4%GPT-4

Burns, M.L., Chen, SY., Tsai, CA. et al. Generative AI costs in large healthcare systems, an example in 
revenue cycle. npj Digit. Med. 8, 579 (2025). https://doi.org/10.1038/s41746-025-01971-x

GenAI Models perform worse as specific tasks.

Costs

Burns, M.L., Chen, SY., Tsai, CA. et al. Generative AI costs in large healthcare systems, an example in 
revenue cycle. npj Digit. Med. 8, 579 (2025). https://doi.org/10.1038/s41746-025-01971-x

GenAI Models incur an additional OpenAI cost based on throughput.  

^Lowest
Yearly Costs

(USD)

*Yearly Costs
(USD)

Average Tokens 
per Note 

(completion)

Average Tokens 
per Note (input)

Classification 
Groups per Billing 

Area

Daily Average Notes
Processed per 

Classification Group
Billing Area

$3,257$130,2691002195200500Prior Auth

$7,819$312,74610027152001000Anes+Sx

$103,952$4,158,066100336510002200ICD

$275$10,994100252025300MPU

$115,302$4,612,075TOTAL

Goodman KE, Yi PH, Morgan DJ. AI-Generated Clinical Summaries Require More Than Accuracy. 
JAMA. Published online January 29, 2024. doi:10.1001/jama.2024.0555

25 26

27 28

29 30



2/19/2026

6

Misconceptions Reality
ML/AI will be used to augment and assist with work – automating 
repetitive tasks and reducing errors

Focus on transparent explainable AI with clear oversight

Offer user-friendly tools and interfaces so everyone can benefit 
from AI without needing deep technical expertise

ML models are powerful but not perfect. Humans remain the 
decision makers in critical workflows 

Results can be promising in silos, but headlines often false

ML/AI will replace jobs

AI is a block box that can’t be trusted

Only data scientists can use AI

AI is 100% accurate and objective

AI > professionals

The use of AI in healthcare is increasing rapidly. A March 2024 Microsoft-IDC 
study found that 79% of healthcare organizations are leveraging AI technologies, 
with a return on investment (ROI) realized  within 14 months, generating 
$3.70 for every $1 invested in artificial intelligence (AI). 

Estimated based on MSFT surveys to healthcare organizations

According to Grand View Research, the global AI in healthcare market size, 
valued at $19.27 billion in 2023, is expected to grow at a compound annual 
growth rate (CAGR) of 38.5% from 2024 to 2030. 

“Biomedical citations totally fabricated”
Jerome Goddard. Hallucinations in ChatGPT: A Cautionary Tale for Biomedical Researchers. American Journal of Medicine 
June 25, 2023

“Generates mix of true and completely fabricated scientific data, raising 
concerns about integrity of using large language models in academic writing.”
Artificial Hallucinations in ChatGPT: Implications in Scientific Writing. Hussam Alkaissi and Samy McFarlane. Cureus. Feb 
2023

“High-profile incident in a federal case highlights the need for lawyers to verify the 
legal insights generated by AI-powered tools. Six of the submitted cases appear to 
be bogus judicial decisions with bogus quotes and bogus internal citations.”
Lawyer cites fake cases generated by ChatGPT in legal brief. Legal Dive, May 30, 2023.

Poor Integrity and Accuracy
Myriad of AI Failures

First, Do No Harm

“We noted that the algorithm appeared more likely to interpret images with rulers as malignant.”

Narla, Akhila, Brett Kuprel, Kavita Sarin, Roberto Novoa, and Justin Ko. "Automated classification of skin lesions: from pixels to practice." Journal of 
Investigative Dermatology 138, no. 10 (2018): 2108-2110.

The National Eating Disorder Association (NEDA) 
“The chatbot encouraged unhealthy eating habits rather than helping someone with an eating disorder… suggested 
were things that led to the development of my eating disorder.” 
Motherboard. Chloe Xiang. May, 2023.

“Multiple examples of unsafe and incorrect treatment recommendations”
STAT+. Casey Ross, July, 2018

Automated Classification of Skin Lesions: From Pixels to Practice
Generative Concerns

Maverick, Aug 5, 2023

Motherboard May, 2023

Motherboard May, 2023

SEJ July, 2023

CNN, May 23, 2023
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Recognize 94 concepts that vary visually between household income or location.

Significant biases in models toward wealthy households from Western countries.

Fairness and Bias

https://doi.org/10.48550/arXiv.2304.07193

Recognize 94 concepts that vary visually between household income or location.

Significant biases in models toward wealthy households from Western countries.

Fairness and Bias

Two decades ago, Dove made a stand in 
challenging false beauty standards. 

Today, as we transition into an era where 
90% of content is predicted to be AI-
generated by 2025, our message still 

stands: keep beauty real.
https://www.dove.com/us/en/stories/campaigns/keep-

beauty-real.html

AI Excitement
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Prompt: a family of grizzly bears sit at a table, 
dining on salmon sashimi with chopsticks.

https://openai.com/sora/
https://arxiv.org/pdf/2403.05530

Anesthesiology and AI

- Dx and Risk Assessment
- Patient Monitoring
- Summarization and Analysis of Complex Data
- Personalized Care and Communications
- Image Analysis
- Clinical Efficiency
- PostOp Care
- How does Anesthesiology compare?

Lonsdale, Hannah, Michael L. Burns, Richard H. Epstein, Ira S. Hofer, Patrick J. Tighe, Julia A. Gálvez Delgado, Daryl J. Kor et al. 
"Strengthening Discovery and Application of Artificial Intelligence in Anesthesiology: A Report from the Anesthesia Research 
Council." Anesthesia & Analgesia 140, no. 4 (2025): 920-930.

Hypotension Prediction 

Mechanism: 23 proprietary features from both invasive arterial lines and non-invasive finger cuffs
Clinical Utility: HPI enables clinicians to intervene before hypotension occurs, potentially reducing the duration and severity 
of hypotension
Performance: Studies indicate high sensitivity (0.82-0.86) and specificity (0.83-0.86) for predicting hypotension 5 to 15 
minutes before it occurs, with area under the curve (AUC) 0.9 0.95.
Limitations: While promising, some trials showed that HPI guidance did not always reduce the total duration of 
hypotension, sometimes due to low compliance with the alerts.
Impact on Care: Continuous monitoring via HPI is designed to transform hemodynamic management from reactive (treating 
after the crash) to predictive (preventing the crash).

Frassanito, L., Giuri, P.P., Vassalli, F. et al. Hypotension Prediction Index with non-invasive continuous arterial pressure waveforms (ClearSight): clinical 
performance in Gynaecologic Oncologic Surgery. J Clin Monit Comput36, 1325–1332 (2022). https://doi.org/10.1007/s10877-021-00763-4

AI-driven, 0–100 numerical score (typically signaling risk 
at >85) designed to predict future hypotensive events
(mean arterial pressure <65 mmHg) within 15 minutes by 
analyzing arterial waveforms. It is used for proactive, 
rather than reactive, hemodynamic management, 
specifically in surgical and critical care patients.
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Epic Curiosity

https://doi.org/10.48550/arXiv.2508.12104

AI Offerings

Open to all of campus, free 
to use. Users don’t need to 
have AI experience. Simple 

interface, designed for 
accessibility.

Maizey
Contextual 
models

Users want a U-M GPT that 
points to specific data or 

serves a specific purpose. 
Could be used for training a 
repository of information, 
which can be shareable.

Go Blue
AI Assistant

Designed for U-M students, 
faculty, and staff, Go Blue is a 
new mobile AI assistant that 

offers an engaging and 
intuitive interface that can 

enhance campus life.

U-M GPT
Chat

Credit: Jennifer Wilkerson, Bob Jones - ITS 

www.umgpt.umich.edu
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AI Moving into Healthcare

Follow is the money:
RevCycle
Contact Center
Administrative Operations

Healthcare can benefit

251,000 hospitalized people in the U.S. 
die annually due to medical error

40-50M annual U.S. surgeries
313M worldwide

Early postoperative mortality 1-4%
400k - 1.6M U.S.

3.1 - 12.5M worldwide

Common AI uses today:

Query / Recommendation Engines

Drafting of Documents

Idea Generation

Image creation (no copywrite)

Code Completion

Audio/Video Generation

ChatBots

Summarization

Grammer+

Virtual Assistants

Classification (prediction) Tasks

Scribe and recap meetings

Ambient is a generic name 
for the technology that uses 
AI captures clinical 
conversations to generate 
real-time notes within the 
EHR.

Entirely tech-driven, fully 
powered by AI, but 
reviewed by the provider. 

Green Eggs and Ham
AI iteration of pain with lifting the leg:

[Patient] reports no pain when lifting her leg while getting in and out of a car. She reports no pain when lifting her leg while getting on and off a bus. .e. She reports no pain when lifting her leg 
while getting on and off a motorcycle. She reports no pain when lifting her leg while getting on and off a scooter. She reports no pain when lifting her leg while getting on and off a skateboard. She 
reports no pain when lifting her leg while getting on and off a surfboard. She reports no pain when lifting her leg while getting on and off a snowboard. She reports no pain when lifting her leg while 
getting on and off a kayak. She reports no pain when lifting her leg while getting on and off a canoe. She reports no pain when lifting her leg while getting on and off a raft. She reports no pain 
when lifting her leg while getting on and off a paddleboard. She reports no pain when lifting her leg while getting on and off a rowboat. She reports no pain when lifting her leg while getting on and 
off a sailboat. She reports no pain when lifting her leg while getting on and off a yacht. She reports no pain when lifting her leg while getting on and off a cruise ship. She reports no pain when 
lifting her leg while getting on and off a ferry. She reports no pain when lifting her leg while getting on and off a barge. She reports no pain when lifting her leg while getting on and off a tugboat. 
She reports no pain when lifting her leg while getting on and off a fishing boat. She reports no pain when lifting her leg while getting on and off a speedboat. She reports no pain when lifting her leg 
while getting on and off a jet ski. She reports no pain when lifting her leg while getting on and off a water taxi. She reports no pain when lifting her leg while getting on and off a gondola. She 
reports no pain when lifting her leg while getting on and off a cable car. She reports no pain when lifting her leg while getting on and off a funicular. She reports no pain when lifting her leg while 
getting on and off a monorail. She reports no pain when lifting her leg while getting on and off a tram. She reports no pain when lifting her leg while getting on and off a trolley. She reports no pain 
when lifting her leg while getting on and off a streetcar. She reports no pain when lifting her leg while getting on and off a light rail. She reports no pain when lifting her leg while getting on and off a 
commuter train. She reports no pain when lifting her leg while getting on and off a high-speed train. She reports no pain when lifting her leg while getting on and off a bullet train. She reports no 
pain when lifting her leg while getting on and off a maglev train. She reports no pain when lifting her leg while getting on and off a freight train. She reports no pain when lifting her leg while getting 
on and off a cargo train. She reports no pain when lifting her leg while getting on and off a passenger train. She reports no pain when lifting her leg while getting on and off a mail train. She reports 
no pain when lifting her leg while getting on and off a coal train. She reports no pain when lifting her leg while getting on and off a ore train. She reports no pain when lifting her leg while getting on 
and off a grain train. She reports no pain when lifting her leg while getting on and off a livestock train. She reports no pain when lifting her leg while getting on and off a circus train. She reports no 
pain when lifting her leg while getting on and off a carnival train. She reports no pain when lifting her leg while getting on and off a amusement park train. She reports no pain when lifting her leg 
while getting on and off a zoo train. She reports no pain when lifting her leg while getting on and off a safari train. She reports no pain when lifting her leg while getting on and off a wildlife park 
train. She reports no pain when lifting her leg while getting on and off a nature reserve train. She reports no pain when lifting her leg while getting on and off a national park train. She reports no 
pain when lifting her leg while getting on and off a state park train. She reports no pain when lifting her leg while getting on and off a provincial park train. She reports no pain when lifting her leg 
while getting on and off a regional park train. She reports no pain when lifting her leg while getting on and off a municipal park train. She reports no pain when lifting her leg while getting on and 
off a city park train. She reports no pain when lifting her leg while getting on and off a town park train. She reports no pain when lifting her leg while getting on and off a village park train. She 
reports no pain when lifting her leg while getting on and off a neighborhood park train. She reports no pain when lifting her leg while getting on and off a community park train. She reports no pain 
when lifting her leg while getting on and off a district park train. She reports no pain when lifting her leg while getting on and off a ward park train. She reports no pain when lifting her leg while 
getting on and off a precinct park train. She reports no pain when lifting her leg while getting on and off a parish park train. She reports no pain when lifting her leg while getting on and off a 
borough park train. She reports no pain when lifting her leg while getting on and off a township park train. She reports no pain when lifting her leg while getting on and off a county park train. She 
reports no pain when lifting her leg while getting on and off a shire park train. She reports no pain when lifting her leg while getting on and off a riding park train. She reports no pain when lifting 
her leg while getting on and off a hundred park train. She reports no pain when lifting her leg while getting on and off a wapentake park train. She reports no pain when lifting her leg while getting 
on and off a lathe park train. She reports no pain when lifting her leg while getting on and off a division park train. She reports no pain when lifting her leg while getting on and off a department 
park train. She reports no pain when lifting her leg while getting on and off a arrondissement park train. She reports no pain when lifting her leg while getting on and off a canton park train. She 
reports no pain when lifting her leg while getting on and off a commune park train. She reports no pain when lifting her leg while getting on and off a municipality park train. She reports no pain 
when lifting her leg while getting on and off a prefecture park train. She reports no pain when lifting her leg while getting on and off a province park train. She reports no pain when lifting her leg 
while getting on and off a region park train. She reports no pain when lifting her leg while getting on and off a republic park train. She reports no pain when lifting her leg while getting on and off a 
state park train.

PMID: 32028374 PMID: 34037526

Anesthesiology Billing
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Retrospective Model validation: 

Feb-July 2025 (6 months)

Anesthesiology Billing

Accuracy% of total 
cases

Number of 
cases

Confidence 
Bucket

30.77%5.54%1,7550–0.7

47.76%6.41%2,0310.7–0.9
64.49%6.18%1,9570.9–0.967

73.83%4.92%1,5590.967–0.985

71.93%3.66%1,1580.985–0.992

82.51%8.16%2,5840.992–0.996

86.67%6.09%1,9280.996–0.998
88.81%5.30%1,6800.998–0.998

91.67%5.80%1,8360.998–0.999

95.28%47.94%15,1850.9991–1

82.73%131,673

ROI: FTE, Days to charge, Accuracy

Project DescriptionProject Name

AI powered chatbots utilizing LLM RAG to reduce call volume across MMChatbot 

Classify patients into disease states and provider groups, and recommend the 
referral destination based on historical dataClinical Referrals 

ML/AI model to aid the medical school admission processMed School Admissions

Generate candidate summaries for clinical faculty promotion packets to 
reduce workload for clinical faculty committeePromotions

Extract ontologies from genetic free text clinical notesGenetics Genotyping 

Identify and flag patient safety events for further investigationPatient Safety

Communication centered education materials from trusted sourcesResident Education

GenAI Projects Key Takeaways

• ROI is becoming clear, hence why the largest players in the AI space are involved
• Do not fear AI technologies, rather seek opportunities to be involved using your 

healthcare expertise to adequately evaluate and de-risk their design and use

Artificial intelligence is 
exciting and should

greatly benefit healthcare

• Do not replace your clinical judgement with AI
• Agentic and automated workflows are desired, will largely be determined by 

regulation and litigation 

AI models make mistakes 
and errors are not always 

easy to identify

• Review everything that goes into the models and all the outputs as your own
• YOU ARE RESPONSIBLE!

Liability falls on the end 
user when using AI 

applications

Thank you! 
Questions?

Feel free to contact me:

Michael Burns 
mlburns@med.umich.edu
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