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“Nothing in the world can take the place of Persistence.  Talent will not; 
nothing is more common than unsuccessful men with talent.  Genius will 
not; unrewarded genius is almost a proverb.  Education will not; the 
world is full of educated derelicts.  Persistence and determination alone 
are omnipotent. The slogan 'Press On' has solved and always will solve 
the problems of the human race.”    Calvin Coolidge
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Objectives
At the end of this presentation the learner will be able to

• Distinguish near-term probable impacts of information technology on 
anesthesiology from longer term prospects

• Implement process controls for OR anesthesia (before payers do) 
and measure outcome improvements

• Use IT tools to track and manage the health-system impact of 
Perioperative Medicine initiatives

• Think a patient awake
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Effectiveness Improvement Imperative

• Anesthesia is:
• Commonly regarded as a safety leader

• Only specialty built around administration of dangerous drugs
• Yet:

• Safety taken for granted because failure is rare
• Costs are very high

• We have a mandate to improve, but how can we figure out what to 
do?

4

A Proposition

• Excellent clinical skills, professionalism and medical knowledge (& the 
rest of the CCs) are required for a place at the table.

• To stay off the menu - need to offer something that can’t be 
commoditized.
• That wouldn’t be ‘caring’, ‘professionalism’, ‘ownership’, ‘vigilance’ - the 

other guys have all that just as much!

• We need to leverage our current costs over more ‘benefit’ and 
transform our specialty to lock in the change.
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Some Things We WON’T be Doing Soon
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Things We WON’T be Doing Soon

Using Rating Systems to Score 
Anesthesiologists
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physical status classification, presence of opioids in the pre-
operative medication list, emergency status, outpatient sta-
tus, and initial postoperative pain score were collected with 
deidentification of the anesthesiologist, surgeon, and PACU 
nurse. To have a sufficient sample size, we only analyzed 
data for mixed effect analysis for which the anesthesiologist 
and the PACU nurse each had provided care for at least 100 
patients.

Statistical Analysis
Demographic, clinical, and procedural variables were sum-
marized with median and interquartile range for continu-
ous variables and with percentages for categorical variables. 
Two constructs for NRS pain scores were used for analyses. 
The primary analysis comprised a 4-category ordered out-
come with levels of no pain (NRS = 0), mild pain (NRS = 1 
to 3), moderate pain (NRS = 4 to 6), and severe pain (NRS 
=  7 to 10). We also analyzed a binary outcome model with 
levels of no pain (NRS = 0) and at least some pain (NRS 
> 0).17 Recategorizing the 11-category NRS scale into a 

4-category scale was done primarily to more closely satisfy 
the proportional odds assumption because, particularly at 
the upper end of the NRS scale (high scores), we expected a 
measurement error resulting from the challenge of anchor-
ing, as mentioned previously. The binary response analysis 
was added because although there is inconsistency in the 
description of the upper anchor, “no pain” is uniformly the 
description for an NRS score of 0. The Appendix describes 
this analysis.

A proportional odds mixed effects model was used to 
examine risk factors associated with the postoperative pain 
score for the ordered outcome, and a mixed effects logis-
tic regression model was used for the binary outcome. The 
prespecified risk factor set for both models included patient 
age, gender, race, presence of opioids in the preoperative 
medication list, ASA physical status, emergency procedure 
(yes versus no), laparoscopic surgery (yes versus no), inpa-
tient or outpatient status, the anesthesiologist identifier, the 
PACU nurse identifier, and the presence of multiple anes-
thesiologists during the procedure (yes versus no). Cases 

Figure 1. Visualization of the distributions of individual anesthesiologist and PACU nurse associations, as derived from the mixed effects 
proportional odds model. Included are the 69 anesthesiologists (left panel set) and 66 PACU nurses (right panel set) who each had more than 
100 procedures. All comparisons within each group are to the median-ranked individual, denoted with an asterisk. The OR panels show the 
OR (95% CI) of a higher pain score compared with the median individual. On the bottom of the OR panels, the overlying red curve is the kernel 
density of the estimated OR, which summarizes the spread of the OR distribution. The percentage panels show the percentage of other indi-
viduals for whom each individual was significantly worse than (red), indeterminate (gray) and better than (blue). N is the number of procedures 
performed by each attending anesthesiologist. One-sided, 0.05-level Wald tests were used with no penalization for multiple comparisons.
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Composite of 
Satisfaction with 
Anesthesia Care
• Unadjusted for practice 

location or specialty
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Things We WON’T be Doing Soon

Using AI to Replace Anesthesiologists
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Artificial Intelligence
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Artificial Intelligence

Anesthesiology TOC October 2019
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Not so fast…

13

Major Pitfalls

• Distributional shift: 
• The algorithm will learn from the training data
• …which may not represent the population

• and then give output based on the training data
• Black Box decision making
• Level of confidence not always shown/known
• Fail safe or unsafe?
• Automation complacency

• Adapt to changing practice?
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But Anesthesiologists Can Use AI 
Productively
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Relentless Execution of Common Sense
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Modelling to Scope an ASC 

• How many ORs can we build?

• How much pre & post space do we need?
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Modelling to Scope an ASC 

• How many ORs can we build?

• How much pre & post space do we need?
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Disruption in Anesthesia?

http://muhc.ca/newsroom/news/mcsleepy-meets-davinci
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Some Things We WILL Be Doing Soon
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Things We WILL Be Doing Soon 

Scoring and Incentivizing Clinicians on 
Process Performance
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Glucose: A Modest Success Story

• Described solution happens AUTOMATICALLY

• Hit ‘problem list’ for any diagnosis of DM
• Hit ‘VPIMS’ for insulin administration

• Hit ‘lab system’ for [glucose]
• Run semi-continuously

• Every 90’ for diabetics
• Every 60’ for patients receiving insulin

• Remind providers when lab data are missing 
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• Multiple strategies to ‘eliminate’ observed effect…

[Glucose]: A Modest Success Story

Anesthesiology 126 431-441  (2017)

Reduced 
the wound 
infection 

rate
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Glucose Monitoring
• Initially implemented in VPIMS
• Saved & re-implemented in Epic
• Improved glycemic control
• Demonstrated reduction in SSIs over 3.5 years

Ehrenfeld JM, Wanderer JP, Terekhov M, Rothman BS, Sandberg WS. A Perioperative 
Systems Design to Improve Intraoperative Glucose Monitoring Is Associated with a 
Reduction in Surgical Site Infections in a Diabetic Patient Population. Anesthesiology. 
2017 Mar;126(3):431-440
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http://muhc.ca/newsroom/news/mcsleepy-meets-davinci
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Things We WILL Be Doing Soon 

Getting Control of Clinical Processes   
Up- and Downstream of the OR
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ERAS for Colorectal Surgery

26

ERAS+ for Colorectal Surgery
•Development of 

decision-to-post 
discharge pathway for 
colorectal surgery 
patients

•Multidisciplinary initiative 
in collaboration with 
colorectal surgeons

• Target: One day off LOS 
(all pts; more potential)

• Full hospital: Every 4-5 
patients across fixed floor 
bed cost base allows 
addition of a 5th or 6th case

•Falls straight to the 
bottom line
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PCS Care Plan: Colorectal ERAS Components 
Preoperative Timeline

Intraoperative Components

Non-opioid Maximodal Analgesia

Lidocaine infusion
Ketamine infusion
Ketorolac IV
Run TEC if present

Early Milestones

Discharge Planning

Rectus Sheath 
Blocks

Initial PONV 
Prophylaxis 

(scopolamine patch)

NO BUGS to Avoid SSINormothermia: T>36°C
Oxygenation (FiO2>0.8)
B anti-Biotic: drug/dose(s)/timing
Underventilation (ETCO2>38)
Glycemic control (Glc<180mg/dL)Skin prep (CHG)/no Shaving

GABA

APAP

Clears PO up 
to 2h before 

surgery

Take 1-2 
hours before 

surgery

PONV
Prophylaxis

# Modalities= 
# Risk Factors

To OR

GDFT

Normal
Saline

Fluid Balance

Postoperative Components with Daily Focused Rounding by PCS

GABA

APAP

NSAID

PCA

Non-opioid Maximodal Analgesia

Scheduled 

Rescue PRN
Opioids

#1 P O ; #2  IV Goal-Directed D/C

Foley
Drains

24h Lido 
infusion

NG
T
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Periop Med 5, 3-12 (2016)
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What About Medical Outcomes?

• Difference in difference 
analysis: NSQIP 
complications

Surg Endosc https://doi.org/10.1007/s00464-018-6508-2 
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ERAS for Colorectal Surgery
Enhanced Recovery for All Surgery
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What Does the Distant Future Hold?
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Someday You 
Could Think A 
Patient Awake
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Or Be Displaced by a Pigeon

PLoS ONE 10(11): e0141357 December 2015
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My Ending Proposal:

• What separates ‘-ologists’ from ‘-ists’ are:
• Complexity (management of)
• Individual case level
• System level (as ‘physicians to the system’)
• Management
• Leadership
• Policy

• Creation of new knowledge that improves the science 
and the process

• Propagation into wide, sustained practice
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