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It is my sincere 
pleasure to extend 
my immense 
gratitude, on behalf 
of the Society for 
Technology in 
Anesthesia (STA), 

to our Immediate Past President, Lara Brewer, 
PhD, along with our Board of Directors for 
holding an amazing in-person Annual Meeting 
after several years of uncertainty and virtual 
events� I am equally pleased to thank Marie 
Odden, our Executive Director, who has helped 
us navigate many challenges during those 
difficult times�

I would also like to thank our committee 
members and lifetime members of the STA, who 
have consistently stood with us� Finally, I would 
like to thank our corporate members, who were 
instrumental in supporting our organization 
throughout the pandemic� We are deeply pleased 
and proud to come out on the other side with 
our relationships and collaborative spirit intact� 

Our January 2023 meeting, titled “Innovation 
in a Crisis”, was a tremendous success, with all 
due credit given to Annual Meeting Program 
Co-Chairs, Calvin Gruss, MD, and Patrick 
Kolbay, PhD, for bringing us back together 
in person after two years of virtual meetings� 

Our membership came out in force, and we 
enjoyed much spirited and engaging discussion 
throughout our time at the Four Seasons in Las 
Vegas� The meeting began with a session for 
our industry colleagues, led by Drs� Feinstein, 
Feldman, Pawlowsi and team, which received 
rave reviews� Dr� Schlesinger gave our keynote 
address, focused on the intersection of music, 
medicine and technology� We then launched 
into sessions covering diverse topics from 
artificial intelligence to supply chain and labor 
impacts to the era of open anesthesia records� 

One aspect of STA that I appreciate the most is 
the ability for our group to foster relationships 
between clinicians and industry, and this year’s 
meeting was a prime example of where our 
organization shines� Our corporate speed dating 
session gave our members an opportunity to 
get to know each of our industry partners 
better and get much better understanding of 
the technology that they have developed� This 
session serendipitously ended up with some 
reverse technology pitches, where clinicians with 
innovations of their own sought input from our 
experienced bench of corporate members� It was 
a well-attended and much appreciated session 
that encapsulates what makes our society so 
special�

President’s Message continues on page 3
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Of all the events at our Annual Meeting, my favorite was our 
medical device maker faire� Meeting co-chair, Patrick Kolbay, led 
a packed room through the process of making--from scratch--an 
electronic incentive spirometer utilizing an Arduino board, LEDs, 
jumper wires and a 3D printed spirometer adapter� Amazingly, we 
went from downloading the Arduino IDE to having a functional 
device within an hour or two, assisted by ChatGPT, which Patrick 
used to demonstrate how artificial intelligence can help with 
writing software code� The crowd assembled was impressed, and I 
was struck by how much we can accomplish as a society when we 
work together�

I would like to extend my heartfelt congratulations to Dr� Richard 
Epstein, who received the 2023 J�S� Gravenstein Award for lifetime 
achievement in the area of technology in anesthesia� Dr� Epstein 
walked us through his many contributions to the field of clinical 
informatics in anesthesia, starting with the very beginning of 
our anesthesia information management systems through today, 
with advanced technology available throughout our perioperative 
environments� I appreciated most his advice towards practitioners 
who are at the early stages of their career, with an emphasis on 
mentorship� With STA’s recently launched multidisciplinary 
mentorship program, I am excited to see how far our organization 
can take our members�

Events that are upcoming that you’ll want to watch out for include 
the STA Panel during the International Anesthesia Research Society 
on artificial intelligence, along with the STA panel at the American 
Society of Anesthesiologists (ASA) 2023 in San Francisco, CA, 
as well as the Annual Ty Smith Dinner� We will be meeting again 
in-person for the 2024 STA Annual Meeting at the Royal Sonesta 
Galleria in Houston, TX from January 11-14, 2024, and it will 
be another meeting that you’ll definitely want to attend� Notice 
when saving the date that STA is following a new pattern next year 
meeting from Thursday-Sunday�

As we look towards the year ahead, I am excited to see STA 
continue to foster innovation, to build relationships between 
industry and anesthesia practitioners, and to contribute toward 
advancing technology in anesthesia� I thank you all for the 
opportunity to lead as President, and am humbled and honored to 
contribute to STA’s success and growth� Thank you for your hard 
work and dedication that you bring to STA each and every year!

Sincerely,

Jonathan Wanderer, MD, MPhil, FASA, FAMIA 
STA President

President’s Message continues from page 1

By the time this latest edition of the 
Society for Technology in Anesthesia 
(STA) Interface is published, the 2023 

Annual Meeting in Las Vegas would have already taken place� This 
was the first in-person STA Annual Meeting since 2020� It was a 
fantastic time for all who attended and reminded me of friendli-
ness, kindness, and professional expertise that the STA brings 
together� It was truly wonderful to have familiar and new attendees 
in-person at the conference� 

In this edition of the Interface, there are articles, summaries, and 
examples of how the STA Board is engaging STA members as 
well as advancing our field� For example, new programs to recruit 
new membership, new platforms for social media interaction, 
and opportunities to connect individuals through mentorship are 
highlighted� In addition, this past few months brought the election 
of new members to the STA Board� Thank you to all the previous 
Board members for your service and a big congratulations for the 
new Board members!

As always, I thank the many individuals that have contributed to 
this edition of the Interface as well as our STA administrative staff 
members including Marie and Hope! Thank you for helping us 
highlight the accomplishments of the STA, our members, and the 
work we are doing to advance anesthesiology through technology!

Sincerely,

Jonathan M. Tan, MD MPH MBI FASA
STA Communications Committee Chair

JONATHAN M. TAN, MD MPH MBI FASA 
STA Communications Committee Chair
Children’s Hospital Los Angeles
Keck School of Medicine at the University of Southern California

Message from the Editor

http://www.stahq.org
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Meeting Planning in a “Post” COVID World 
As Dr� Tan touched on in his Message from the Editor, the STA 
2023 Annual Meeting this past January was the first in-person 
meeting STA has held the past three years! It was wonderful to 
catch up with so many of you face-to-face after so long� The STA 
Annual Meeting is one of my favorites – where friendly faces, a 
warm embrace and excited energy are always waiting to welcome 
you�

Behind the scenes, a lot of planning goes into organizing the STA 
Annual Meeting� Planning starts years in advance of the meet-
ing� For example, the STA Board and other key members actively 
discuss how to make the next meeting better, identify key speak-
ers and topics and choose a great location� Then, the STA typi-
cally contracts with hotels a year (or more preferably) in advance� 
You can imagine with the uncertainty of the pandemic it became 
increasingly more difficult to predict if the meeting would take 
place in-person or virtually� While it was challenging, I believe we 
learned, adapted and worked well together to do our best for STA�

A lot has changed in the hospitality industry the past couple 
years� In-person meetings that came to a complete stop scheduled 
in 2020-2022, are being rebooked in 2023 and 2024� While in 
healthcare COVID is far from over, hotels are living in a “post” 
COVID world – where restrictions on the number of attendees 
have been lifted and they are seeing a vast increase in transient 
business while they, as every other industry, are being hit with high 
inflation rates and crippling staffing shortages� To put it into per-
spective just how much has changed since 2020, STA’s room block 
for the meeting this year at the Four Seasons Las Vegas was under 
$350/night, contracted pre-COVID� The same room outside the 
block was priced for just under $700/night – double what it was 
just three years ago�

Navigating this new world of increased meeting costs and less 
room for negotiation was the STA Board’s most discussed topic 
this past January� The goal – as always – is to provide attendees 
with quality educational content, networking and comradery only 
the STA meeting can provide� The number one priority we heard 
from attendees and Corporate Members this year was accessibility� 
While flying in January can be tough due to winter weather, with 
the additional concerns of COVID, clinical staffing shortages and 
– surprise! – this year an FAA system-wide failure that grounded all 
flights, we’ve heard you loud and clear! You want to easily be able 
to fly, nonstop, to and from the STA Annual Meeting�

I’m excited that we can finally announce the STA 2024 Annual 
Meeting will be held January 11th-14th at the Royal Sonesta in 
Houston, TX� A 4-star, 4-diamond hotel offering a discounted 
room rate for STA attendees of $199/night� The hotel is near the 
George Bush Intercontinental Airport, which offers many nonstop 
flight options across the country and for our international attend-
ees� Notice we are shifting the meeting pattern next year from a 
Wednesday-Saturday to Thursday-Sunday� 

Please save the date for next year’s meeting� As always, we welcome 
your feedback while planning future meetings� Feel free to reach 
out to me anytime by email at marie@stahq�org or by phone at 
414-389-8600�

Marie Odden, CAE 
STA Executive Director

MARIE ODDEN, CAE 
STA Executive Director 

Report from the  
Executive Director

http://www.stahq.org
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After two years of virtual meetings, we had the privilege of organizing this year’s 
return to an in-person meeting! STA 2023 Annual Meeting: Innovation in a Crisis 
ran from January 11th through 14th at the Four Seasons Hotel in Las Vegas, 
Nevada� This year’s meeting was extremely well-attended; attendees hailed from 
27 American states and seven countries�

This year’s meeting focused on how perioperative technology and innovation can 
facilitate healthcare solutions in a pandemic (or crisis)� Dr� Joseph Schlesinger 
from Vanderbilt University delivered the Keynote Address entitled, “The 
Bromance of Morton and Mendelssohn” which explored how music and medicine 
research can improve patient care and safety� Panel topics included utilization of 
artificial intelligence to improve patient care, hospital labor economics, safe use of 
open anesthesia records, the ongoing opioid crisis, medical product development, 
and real-world data applications�  

In addition to the panels, there were two breakout sessions for our abstract posters-in-minute as well as several presentations from 
our industry partners� Drs� Priya Ramaswamy and Elie Sarraf helped to organize the abstract submission process, with more than 
59 high-quality and high-impact abstracts presented at the meeting� These abstracts reflected the broad and far-reaching impact 
of society members in innovative and important perioperative care� Awards were presented for best abstracts, including Best in 
Show winner, Andrewston Ting, DO, for his project entitled, “Low-Cost Arterial Line Model Improves Procedural Confidence in 
Trainees�” All award winners are included on page 8� 

We would be remiss if we didn’t thank our amazing professional staff, Marie Odden, CAE, and Hope Vandenhouten, our abstract co-
chairs, our fantastic moderators and speakers, and our industry 
partners for all their continued and ongoing support!

We are pleased to give STA members the opportunity to 
earn up to 17�5 CME credits on the STA website: sta�
cmecertificateonline�com� And we look forward to next year’s 
Annual Meeting, organized by Drs� Priya Ramaswamy and 
Elie Sarraf, from January 11-14, 2024, at the Royal Sonesta in 
Houston, Texas! It promises to be an interesting and informative 
meeting� Thank you all again for participating and we wish you 
a healthy and safe 2023!

Sincerely,

Calvin Gruss, MD, MS, MSACI & Patrick Kolbay, PhD 
STA 2023 Annual Meeting Program Co-Chairs

2023 Annual Meeting 
Recap

CALVIN GRUSS, MD, 
MS, MSACI

STA 2023 Annual 
Meeting Program  
Co-Chair

Vanderbilt University 
Medical Center

PATRICK KOLBAY, 
PHD

STA 2023 Annual 
Meeting Program  
Co-Chair
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Best in Show
Low-Cost Arterial Line Model Improves Procedural Confidence in Trainees 
Presenting Author: Andrewston Ting, DO, USF Health Morsani College of Medicine 

Best Clinical Application 
Optoacoustic Measurement of Blood Oxygenation in the Left Innominate Vein
Presenting Author: David Giarracco, MS, Duke University 

Excellence in Technology 
A Non-Invasive Algorithm for Predicting Cardiac Output Using a 
Convolutional Neural Network 

Presenting Author: Seong-A Park, BS, Seoul National University Hospital, Seoul, 
Republic of Korea

Honorable Mention
Development of a Reinforcement Learning Model for Dynamic Ventilation 
Control in Surgical Patients During Emergence from General Anesthesia 

Presenting Author:  Hyeonhoon Lee, PhD, Seoul National University Hospital, 
Seoul, Republic of Korea

STA 2023 Annual Meeting  
Abstract Winners Abstracts Listed on pages 12-16

Click here to see  
Best in Show online

Click here to see  
Best Clinical App online

Click here to see  
Excellence in Tech online

Click here to see  
Honorable Mention  

online

The Engineering Challenge is a regular 
feature of the annual meeting, and 
is open to any group that includes 
trainees – residents, medical students, 
or engineering students� The 2023 

Challenge was to use machine learning techniques to assess slurred 
speech as a marker for recovery from sedation or anesthesia� While 
there have been successful applications of machine learning to track 
diseases such as Parkinson’s Disease, the application to anesthesia 
has not previously been examined�

Two groups entered the competition� The first team was from Carle 
Illinois College of Medicine, and was comprised of Michael Ma 
and Maharshi Pandya� This group utilized a German database of 
speech samples of individuals consuming alcohol� They applied a 
mel-frequency cepstrum to obtain features for classification of a 

deep neural network� The advantage of their approach was that it 
was relatively speaker-independent, as was demonstrated by apply-
ing the classifier to a Youtube video of a patient being interviewed 
in the PACU and days later�

The second team was from Penn State University and was com-
prised of Patrick Kudo and Savitha Kolar� This group utilized 
Mueen’s Algorithm for Similarity Search to measure complexity 
in samples from the University of Illinois’ UASpeech Database to 
develop a statistical model; this was applied to samples generated 
by the team� 

The two teams used very different approaches to arrive at the solu-
tion, and while Michael and Maharshi where voted the winners by 
the attendees, we look forward to further developments from both 
teams�

JEFF E. MANDEL, MD, MS
Mandel Anesthesia Innovations, LLC

2023 Engineering Challenge

http://www.stahq.org
https://en.wikipedia.org/wiki/Mel-frequency_cepstrum
https://www.cs.unm.edu/~mueen/FastestSimilaritySearch.html
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It was with great pleasure that the Soci-
ety for Technology in Anesthesia (STA) 
had the opportunity to celebrate Dr� 
Richard Epstein as the 2023 recipient 
of the J�S� Gravenstein Award�

The J�S� Gravenstein Award is named 
for J�S� “Nik” Gravenstein, a founding member and former Presi-
dent of the STA who committed his career to advancing anesthesia 
technology, patient simulation, and patient safety� The award is be-
stowed upon an individual each year for their lifetime achievement 
in the area of technology in anesthesia�

This year’s awardee, Richard Epstein, MD, is a Professor of Clinical 
Anesthesiology at the University of Miami and had his career’s work 
celebrated among previous winners and the rest of the Society� One 
of the best aspects of the award for the STA is that Dr� Epstein, like 
previous recipients, was given the stage at the STA Annual Meeting 
to share his work, reflect on his career, and dole out helpful advice 

to members who are at the beginning of their professional journey�

Dr� Epstein held the rapt attention of the room as he walked the 
society through his early days, when computers were fed by paper 
punch cards and iPhones weren’t even dreamed of� He was at each 
turn of his career at the exact right place to advance the utilization 
of computers in the operating room, demonstrating impact across 
preoperative, intraoperative and postoperative care� His work show-
cased how being an anesthesiologist with the right skillset could 
work to bring large healthcare organizations into the future, with 
technology deployed that other institutions would not be able to 
adopt for years to come�

All in all, it was a tour de force of a career presentation, and he 
shone as an example of what is possible with enough grit, hard work 
and curiosity� Dr� Epstein encouraged the STA members in atten-
dance to seek out mentorship, and to seek out mentees, so that our 
organization can continue to advance technology in anesthesia� He 
celebrated the community and expertise of the STA, and he was in 
turn celebrated and recognized with a standing ovation for his deep 
and broad contributions to the field of anesthesiology�

Jonathan Wanderer, MD, MPhil, FASA, FAMIA 
STA President

JONATHAN WANDERER, MD, MPHIL, FASA, FAMIA
Vanderbilt University Medical Center

2023 J.S. Gravenstein Award

Richard Epstein, MD: Recipient of the STA 2023
J.S. Gravenstein Award
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2023 STA Annual Meeting Abstract Winners
Best in Show  page 1

LOW-COST ARTERIAL LINE MODEL IMPROVES PROCEDURAL CONFIDENCE IN TRAINEES 
 
Presenting Author: Andrewston Ting, DO, HCA Healthcare/USF Health Morsani College of 
Medicine 
Co-Authors: Tianyu Jiang, DO, HCA Healthcare/USF Health Morsani College of Medicine 
 
Introduction:  
Arterial cannulation is a must-have skill in fields such as anesthesiology, emergency medicine, 
intensive care, and cardiology. Traditionally, medical students and residents undergo the model 
of see one, do one, teach one to learn most of the procedures, however, those who underwent 
simulation training had decreased complication and higher success rates compared to 
traditional methods [1,2]. Current arterial line simulation models may not be universally 
accessible due to factors such as cost and access to simulation rooms. Our team developed a 
model using common materials and examined participants’ changes in confidence levels after 
training with this model. 
Methods:  
We developed a cost-effective novel porcine arterial line model using materials commonly found 
in the anesthesia supply room and hosted a training session for residents. Eleven residents 
from internal medicine, anesthesiology, emergency medicine, and surgery participated in this 
study. They were asked to rate their arterial line pre-training overall confidence (OC), hand-eye 
coordination (HE), and ability to troubleshoot (TS) on a 0-to-10 scale, with 0 as having no 
confidence, and 10 being fully confident. Then, each resident was given 5 minutes to perform 
instructor-guided in-plane and out-of-plane arterial line technique using this model. They were 
asked to rate each aspect on the same scale post-training .  
Results:  
All participants were able to show improvement in confidence levels in all three sections. Paired-
sample t-test was conducted to compare pre-training and post-training self-assessment values. 
As per Table 1, We found a significant difference between pre- and post-training OC (M = 2.09, 
SD = 1.30); t(10) = 5.333, p = 0.0003. We also found a significant difference between pre- and 
post-training HE (M = 1.36, SD = 0.67); t(10) = 6.708, p = 0.0001. Lastly, we found a significant 
difference between pre- and post-training TS (M = 2.18, SD = 1.08); t(10) = 6.708, p = 0.0001. 
Conclusion:  
Arterial cannulation is often one of the more difficult techniques for trainees due to its multi-step 
process, requiring multiple points of troubleshooting and feedback for a successful placement. 
The current models on the market are cost-prohibitive, often in the thousands-of-dollars range. 
Our easily constructed model has ultrasound properties similar to that of real human tissue, and 
generates flashback that mimics real life and can aid in trainees’ troubleshooting and intra-
procedural decision making. Additional studies are needed to compare efficacy of commercial 
products v.s. our DIY kit.  
References:  

1. Hoskote SS, Khouli H, Lanoix R, et al. Simulation-based training for emergency 
medicine residents in sterile technique during central venous catheterization: impact on 
performance, policy, and outcomes. Acad Emerg Med 2015; 22:81–87 

2. Evans LV, Dodge KL, Shah TD, et al. Simulation training in central venous catheter 
insertion: improved performance in clinical practice. Acad Med 2010; 85:1462–1469 
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Table 1. Pre-training vs Post-training Overall Confidence, Hand-Eye Coordination, and Ability to 
Troubleshoot 

Paired Samples Test 

 Paired Differences  
 
 
 
 
t 

 
 
 
 
 

df 

 
 
 
 

Sig. (2-
tailed) 

 
 
 

Mean 

 
 
 

Std. 
Dev. 

 
 

Std. Error 
Mean 

95% Confidence Interval 
of the Difference 

Lower Upper 

Pair OC 
post-pre 

2.09 1.30 0.392 1.22 2.96 5.333 10 0.0003 

Pair HE 
post-pre 

1.36 0.67 0.203 0.91 1.82 6.708 10 0.0001 

Pair TS 
post-pre 

2.18 1.08 0.325 1.46 2.91 6.708 10 0.0001 

OC = overall confidence, HE = confidence in hand-eye coordination, TS = ability to troubleshoot; post-pre = 
difference between post-training and pre-training. Higher mean difference correlates with improved confidence 
level.  
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WikiAnesthesia: A Crowd-sourced Anesthesia Knowledge Repository 
Authors: Olivia Suttona, Tony Y. Wanga, Barrett J. Larsonb, The-Hung Nguyena, Chris A. Rishelb 

aJohns Hopkins ACCM, bStanford Department of Anesthesiology 
 
Background: "Crowdsourcing" was coined in 2006 and has since had widespread impact across many 
industries. Within healthcare, its myriad applications include research, education, and genetics. 
Traditionally, anesthesia knowledge is sourced from textbooks, online resources, and word of mouth from 
peers or mentors. There has been a recent push to create institutional standards, such as ERAS 
(enhanced recovery after surgery) protocols, but the static nature of these resources prevents dynamic 
updating with changing practice. WikiAnesthesia.org is an open-access non-profit online knowledge 
collaboration with a goal of making anesthesia knowledge easily accessible, crowdsourced, and 
constantly updated. WikiAnesthesia was launched with the goal of presenting relevant information in an 
easily retrievable manner during periods of acute need to meet the goals of the anesthetic provider. 
  
Methods: In partnership with providers at all 
levels of anesthesia care (attendings, residents, 
CRNAs) from a multi-institutional background, 
WikiAnesthesia is a user-friendly platform with 
initial content centered around surgical case 
plans. Early articles were curated by core 
WikiAnesthesia members covering the most 
common and challenging surgical cases to attract 
a wider base of interested providers willing to 
contribute in the future. Subsequently, other types 
of articles (drug information, techniques, etc.) 
have been added. In parallel with community 
content creation, additional features such as drug 
dosage and physiological calculators were built to 
support the needs of the users. Outcomes to measure the success of this platform include number of 
users, number of articles created, and number of total edits. These data were provided by MediaWiki, the 
engine that drives the site, and Google Analytics, a web service that tracks and reports website traffic. 
  
Results: From its launch 21 months prior, WikiAnesthesia has grown from a core group of a few founding 
members to >1500 registered contributing members affiliated with at least 16 institutions and from all levels 
of practice, including attending anesthesiologists, residents, CRNAs, and students. A total of 11,635 public 
edits have been made over this time, contributing to a total of 261 public articles subject to real-time, 
continuous crowdsourcing that allows for this content to be produced quickly and on a large scale. These 
articles have been accessed by a total of >18,000 unique users from a total of >38 countries, and this traffic 
is continuing to grow at a rapid pace. 
  
Discussion: WikiAnesthesia is rapidly growing, and with future marketing and outreach, we anticipate 
that this platform will rapidly expand. While initial growth relied on word-of-mouth, ongoing awareness-
building strategies include a social media campaign across Instagram, Twitter, and Facebook, a "badge 
incentive system to encourage contribution, and appearances on podcasts such as ACCRAC, all of which 
have resulted in tangible growth. Additionally, we plan on growing into the unique needs of other 
institutions to increase adoption on an institution-wide level. For example, we have moved residency 
rotation guides into private institution-specific practice groups. In future research, we plan to use the 
Technology Adoption Model to better understand how users accept and utilize WikiAnesthesia based on 
perceived usefulness and ease-of-use. This information will help us identify areas which can be targeted 
to improve adoption of WikiAnesthesia. 
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Abstract Title: A non-invasive algorithm for predicting cardiac output using a Convolutional Neural 

Network 

Presenting Author: Seong-A Park, B.S., Department of Anesthesiology and Pain Medicine, Seoul 

National University Hospital, Seoul, Republic of Korea 

Co-Authors: Hyun-Lim Yang, Ph.D., Department of Anesthesiology and Pain Medicine, Seoul 

National University Hospital, Seoul, Republic of Korea 

Abstract Content: Cardiac output (CO) (or stroke volume (SV)) have been estimated based on 

pulmonary arterial catheters or arterial pressure waveforms (ABP). However, both methods require 

invasiveness, which may lead to severe complications. In this study, we propose a non-invasive deep 

learning model for SV prediction. Electrocardiogram (ECG), plethysmography (PPG), mean blood 

pressure (MBP), pulse pressure (PP), and demographic information were used as input variables. The 

input waveforms were preprocessed with bandpass filters, and outliers of MBP and PP were excluded. 

The output variable was the SV from commercially available ABP-based CO device (e.g., EV1000, 

Edwards Lifesciences, USA). The model was designed as a squeeze-and-excitation-ResNet based 

model to learn appropriate feature extraction from the 20-second segments of waveforms and other 

inputs. The model with ECG, PPG, and demographic information showed mean absolute error (MAE) 

of SV by 12.1ml/beat, limits of agreement (LOA) of SV by 37.4%. When we add MBP and PP as 

inputs of the model, performance was increased as MAE by 10.0 ml/beat, LOA by 30.9 % (Figure 1). 

The LOA of the model is close to 30%, which can be an alternative to the existing APCO [1]. 

Images:  

 

Figure 1. (A) Scatter plot and (B) bland-altman plot between SV from commercially available CO 

device (x-axis) and predicted SV of our model (y-axis). 

References:   

[1] Odor PM, Bampoe S, Cecconi M. Cardiac Output Monitoring: Validation Studies-how Results 

Should be Presented. Curr Anesthesiol Rep. 2017;7(4):410-415. doi:10.1007/s40140-017-0239-0  
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Abstract Title: Development of a reinforcement learning model for dynamic ventilation control 
in surgical patients during emergence from general anesthesia 

Presenting Author: Hyeonhoon Lee, PhD1,2 

Co-Authors: Jaewon Kim, MD3, Hyun-Kyu Yoon, MD4, Hyung-Chul Lee, MD, PhD4, Ji Soo Park, 
MD5, Chang-Hoon Koo, MD, PhD6, Dongwook Won, MD7  
1 Department of Anesthesiology and Pain Medicine, Seoul National University Hospital, Seoul, Republic of Korea; 2 Biomedical 
Research Institute, Seoul National University Hospital, Seoul, Republic of Korea; 3 Department of Biomedical Science and 
Engineering, Gwangju Institute of Science and Technology, Gwangju, Republic of Korea; 4 Department of Anesthesiology and Pain 
Medicine, Seoul National University College of Medicine, Seoul National University Hospital, Seoul, Republic of Korea; 5 
Department of Pediatrics, Seoul National University College of Medicine, Seoul National University Hospital, Seoul, Republic of 
Korea; 6 Department of Anesthesiology and Pain Medicine, Seoul National University Bundang Hospital, Seongnam, Republic of 
Korea; 7 Department of Anesthesiology and Pain Medicine, SMG-SNU Boramae Medical Center, Seoul National University College 
of Medicine, Seoul, Republic of Korea 

Abstract Content 

Since recovery from general anesthesia is dynamic, controlling ventilation at the optimal timing is 

challenging, reflecting the patient’s spontaneous breathing should be sufficiently restored while 

hemodynamic instability should be minimized. From data from 15,842 surgical cases, we developed a 

reinforcement learning (RL) model, Smart-Vent, to suggest the optimal timing of ventilation control 

during emergence and externally validated the model in a different dataset. We adopted conservative-

Q learning to optimize mechanical ventilation for patients with inconsistent responses [1]. We 

evaluated the discrepancy between the model’s policy and clinician’s policy. The estimated 

performance return of the Smart-Vent’s policy was significantly better than the clinicians’ policy. 

Hemodynamic instability and increased peak inspiratory pressure occurred more frequently when the 

discrepancy between the policies was significant. PIP and spontaneous breathing were the two most 

influential factors for ventilation control. In summary, the Smart-Vent can suggest the optimal timing 

of ventilation control in surgical patients during emergence in the operating room. 

 

 

 

 

 

 

 

 

 

 

References: [1] Kumar, A., Zhou, A., Tucker, G. & Levine, S. Conservative Q-Learning for Offline 
Reinforcement Learning. Arxiv (2020) doi:10.48550/arxiv.2006.04779. 

http://www.stahq.org


S O C I E T Y  F O R  T E C H N O L O G Y  I N  A N E S T H E S I A  I N T E R F A C E M A R C H  2 0 2 3

16Phone: 414-389-8600 Fax: 414-755-1346 Emai l :  STAhq@STAhq.org Website: www.STAhq.org

N E W !  T h u rs d ay  t h ro u g h  S u n d ay  M e et i n g  P ro g ra mSTA‘24
2 0 24  A N N UA L  M E E T I N G :  J a n u a r y  11 -1 4,  2 0 24

R oya l  S o n e sta  G a l l e r i a  •  H o u sto n ,  Texa s

In a city the size of Houston, you can be sure to find 
something for everyone! From the colorful Theater District 
to the plethora of museums, through the beautiful parks and 
historic downtown, and along the craft brewery and world-
class culinary tours, there really is something for everyone� 

We’ve put together of some of the top things to do while 
in the Space City� Extend your stay or venture out after the 
meeting concludes for the day to explore the city! Check out 
www�visithoustontexas�com for more ideas!

C l i c k  l i n ks  fo r  m o re  i nfo r m at i o n 

1� Be an astronaut for the day at the NASA Space Center

2� Get a taste of Houston on a Food Tour around the city

3� Swim with the sharks at the Downtown Aquarium

4� Take a stroll through Hermann Park

5� Snap a selfie with the Houston Graffiti Building

6� Admire the art at The Menil Collection

7� Walk with a cheetah at the Houston Zoo

8� See the city from an observation deck

9� Yee-Haw your way to the rodeo
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