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Quattrone, M. Is the Physician Office the Wild, Wild West 
of Health Care? J Amb Care Management 23:64-73, 2000.

The Risk of Sedation > Risk of the Procedure it facilitates. 
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1. What seems to be the (ongoing) problem with the airway?
2. Is the team anesthesia model valid?
3. Why does sedation (sometimes) fail?
4. Can we close the gap between the perception and reality of safety?
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1. What seems to be the ongoing problem with airway?
(Besides patient selection and depth of sedation limit setting, etc.)

1. Better real-time monitoring
• Continuous, pre-tracheal airway auscultation
• Torso expansion monitoring

2. What interventions are really necessary?
• Extra-glottic device?     Intubation?
• Should I deepen or lighten sedation?

3. Improve performance: define, prepare and rehearse workflow
• Personal – stress, time urgency, cognitive bias
• Team – able to act without prompt
• Immersive learning – simple, shared, structured responses

4. Oxygenation: high flow vs. high pressure devices

Human Factor 
Engineering
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The Difficult Airway
Anatomic Physiologic Contextual

“Composite airway failure”

• Human factors
• Ability to tolerate distraction
• Paradox of choice
• Cognitive bias
• Skills and ability to perform

1. Real-time Monitoring
“early warning”
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Monitoring ventilation (breathing)
Pre-tracheal auscultation

1. Normal breath sounds
2. Adventitious breath sounds
3. Impending doom 
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Monitoring ventilation (breathing)
capnography : pre-tracheal auscultation

Side-stream nasal
sampling capnography

Pre-tracheal 
auscultationAble to detect….

NoYESMouth breathing

YESNoSlow, silent nasal breathing

NoNoSlow, silent mouth breathing

MaybeYESImpending airway 
compromise

NoYESWheezing

Makani Science Respiratory Monitoring System

Chu et. al., Nature Digital Medicine, 2019

• Wireless
• Compact
• Real-time
• Accurate

www.makaniscience.net

Directly measure torso 
expansion from breathing
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2. What interventions will really work?

The first pass enigma

infrequent

frequent

COMFORT LEVEL
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1. When will PPV not work?
• When you can’t seal the mask to develop enough 

pressure to distend the airway (tongue)
• Laryngeal edema, FB, bronchospasm

2. Will the extraglottic airway work in these cases?
• Maybe the King, but not the iGel (20cm H2O)

3. Why intubate?
• Laryngeal edema, FB, bronchospasm preventing 

maintenance of a physiologic SpO2
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Positive pressure ventilation has failed 
Quid nunc? 

Lighten or deepen ?



4/26/2023

10

19

Airway Management
• Tell the team what is going on
• Call for help – “phone a friend”
• Give O2 any way you can
• Use cognitive aids
• One time – best effort 
• Awareness of time passage

• 20mg/cc
• 0.5-1mg/kg
• Respiratory stimulation 

• Low dose – peripheral carotid 
chemoreceptors

• Higher dose – medullary respiratory 
centers (and CNS)

• Onset 1 minute
• Duration ~ 10 min
• Increase tidal volume
• Slight increase in resp. rate
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3. Improve performance
Prepare and rehearse workflow

Human Factor 
Engineering
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Situational Paralysis
unable to think /act

• Failure to maintain focus on goals
• “What is going to happen to me”
• Versus “what will happen with the patient”

• Sub-optimal performance
• Response to a perceived stress
• No second chance, time urgency, life and death

• Sedation providers
• Plenty of working memory = cognitive horsepower
• Worry short-circuits the brain
• Must prioritize and focus only on the next critical action

How to stay calm to improve performance
• Stay positive
• Disconnect
• Limit caffeine
• Adequate sleep
• Squash negative self talk
• Reframe
• Focus on process, not outcome
• Box Breathing
• “partner” with your anxiety
• Use your support system (HINT: the team that you trained) 
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Cognitive Bias
name it and tame it

Go fever
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Group Think

Cognitive Biases
• Anchoring
• Availability Bias
• Confirmation Bias
• Commission Bias
• Overconfidence
• Sunk Cost
• Paradox of Choice
• Prospect Theory
• Group Think….
• Go fever…..
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Contributors to Cognitive Bias

ExternalSystematicPatientClinician
• Overconfidence
• Framing
• Emotions
• Anchoring
• Loss aversion 

• Schedule
• Information flow
• Information technology
• Poor communication

• Complex
• Incomplete 

information

• Cognitive Load
• Fatigue
• Emotions

APSF Newsletter, Feb 2023

Managing Cognitive Bias

SYSTEMATIC PERSONAL
• Checklists
• Team-based decision making
• AI ? 
• Clinical decision support systems 
• Stopping / standing rules

• Acknowledgement / Awareness
• Explore answers against intuition
• Imagination - mindfulness
• Education - Retraining 
• Use of “slow-down” strategies

APSF Newsletter, Feb 2023
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Human Factor Engineering
“making it easier to do the right things and harder to do the wrong things”

S IMULATE
Team
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What is the BEST location for simulation?

The AIRWAY Manikin
GOAL – every office acquires one

1. Comprehend algorithms
2. Improves anatomic recognition
3. Team familiarity with devices and connections
4. Movement and hand-offs of devices
5. Practice protocols and task sequencing, FOREVER
6. Create muscle memory
7. Puts office on high alert that you prioritize safety
8. Create your own scenarios 
9. Simple, shared structured responses

AIRWAY MANAGEMENT: learn, practice, master
• Anatomic knowledge
• Procedural proficiency
• Clinical judgement
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IN SITU, self-guided, HIGHEST FIDELITY SIMULATION
Each assistant will act independently without prompt or waiting for others to act – they know their duties and positions. 

The “Dance”

1. Note the time, we’ve just begun
2. Lift and Suction – let O2 get through
3. Keep mouth open so you can see
4. Airway; Breathing? – look for more
5. Bag-Valve-Mask – use to survive
6. Succinylcholine might be a fix
7. Call for help, consider compressions
8. Intubate 

Golden 4 Minutes
44 ways to monitor airway and breathing

• Pre-tracheal auscultation
• Chest rise
• EtCO2
• SpO2
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ANTS
Anesthetists’ Non-Technical Skills

Flin, R. et. al. Anaesthetists’ non-technical skills. Br J Anaesthesia 105:38-44, 2010.

Fletcher, G., et. al. Anaesthetists’ Non-Technical Skills (ANTS): evaluation of a 
behavioural marker system. Br J Anaesthesia 90:580-8, 2003. 

Planning and Preparing Task 
Management

Prioritizing

Identifying and utilizing resources

Coordinating Activities

Team Working
Clear Communication, exchanging information

Using authority and assertiveness

Assessing capabilities

Supporting others

Gathering Information: VigilanceSituation 
awareness

Recognizing, accepting and understanding

Anticipating

Identifying Options
Decision 
Making

Balancing risks and selecting options

Reevaluating 
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4.  High flow or High Pressure O4.  High flow or High Pressure O2
via the nares

• Open airway is the requirement
• O2 moves in bulk flow (water from a hose)
• O2 molecules diffuse passively from regions of high partial pressure to low 

partial pressure. 

High Flow Nasal Cannula (HFNC) - oxygenation
Vapotherm vs Optiflow

1. Washout upper airway anatomic dead space
2. Positive upper airway distending pressure
3. Reduce upper airway resistance (WOB)
4. ↓ inspiratory effort
5. Improve lung mechanics - Heat and humify gas
6. ↑ FiO2 without room air entrainment
7. Improved oxygenation
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2. Is the team anesthesia model valid?
1. How much education is necessary?
2. Learning neither starts nor stops with a diploma?

Is the “Operator-Auuesetist” Model Distracted Anesthesia ?“Operator-Anesthetist”
“Proceduralist-Directed”
“Operator-Anesthetist”
“Proceduralist-Directed”

“Vigilance” 
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Team anesthesia
well established in medicine

“Patient Safety 
Advocates”

1 member of the team should be DEDICATED to 
patient monitoring

• Trained to acquire and interpret technological and clinical 
information

• CANNOT be the person performing the procedure
• CAN perform brief, interruptible tasks

Team anesthesia
well established in medicine

• “proceduralist-directed” sedation without the involvement 
of an anesthesia provider1

1Methangkool,E and Urman, R.D. What’s Next for Patient Safety in Non-OR 
Anesthesia? Exploring Opportunities for Teamwork.  ASA Monitor, June, 2022. 

1. Gastrointestinal endoscopy suite
2. Emergency department
3. Cardiac catheter laboratory
4. Interventional radiology suite 
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• It is a privilege, and NOT a distraction, to work in and continuously assess the airway
• It is not possible to do 2 jobs at once, but practitioners can rapidly shift attention when necessary
• FOCUSED LEARNING: Anesthesia assistants are trained to look for specific things and will get very good at it
• Dropping SpO2, changes in heart rate/rhythm, loss of capnographic tracing

The advantages are hidden in PLAIN SIGHT !

1. Is a college degree necessary
2. “one-up-man-ship” 
3. Academic pedigree
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Opinions are changing

Distractions….
in medical anesthesiology

Slagle, JM., et. al. Prevalence of Potentially Distracting Noncare Activities and Their Effects on Vigilance, 
Workload, and Nonroutine Events during Anesthesia Care. Anesthesiol 128:44-54, 2018.

• “self-initiated” distractions are common during maintenance of anesthesia
• Short spurts of internet, text, reading

• Has NOT been associated with an increased risk of adverse events
• “may help maintain vigilance”

• Vigilance latency was less in distraction cases
• “non-routine” events occurred in 51% of distraction and 71% of non-distraction cases!
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Interestingly…… 

“Medicare will pay for moderate sedation when 
rendered by the operating surgeon; therefore, it should 
not be bundled………”

Coding Corner, AAOMS Today, Vol 21 (2), 2023.

3.  Why does sedation sometimes FAIL

It is impossible to successfully sedate every patient.    
Hence, plan on it. 
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Sedation success

The ability to safely complete the intended 
procedure, while minimizing pain, anxiety, recall, 
and the neuroendocrine stress response, and 
maintaining patient satisfaction.

“Procedural” Sedation

General 
AnesthesiaDeepModerate

(Conscious)
Minimal

(Anxiolysis)Level of sedation

Unarousable

Purposeful
response after 

repeated or 
painful stimulation

Purposeful
response to voice 

or touch

Normal
Response to 

Voice
Responsiveness

YesMaybeNoNoIs airway intervention 
needed?

Usually NOTMaybeYesYesIs spontaneous ventilation 
adequate?

Maybe NOTUsuallyUsuallyYESIs blood pressure and heart 
rate adequate?

Practice Guidelines for Moderate Procedural Sedation and Analgesia 2018.Anesthesiol  138:437-479, 2018.
A Report by the American Society of Anesthesiologists Task Force on Moderate Procedural Sedation and Analgesia, the American Association of Oral and Maxillofacial Surgeons, 
American College of Radiology, American Dental Association, American Society of Dentist Anesthesiologists, and Society of Interventional  Radiology.  

A basic premise of this continuum as that the loss of response to verbal and 
tactile stimulation is an important clinical milestone to the depth of anesthesia 
and the likelihood of adverse events

No thumbs up?   No self-rescue.
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Causes of failed sedation
Drugs

• Inadequate local anesthesia
• Inadequate analgesia
• Doses – too little, too much, technique
• (license, training, skill)
• Impatience – denying drug onset time
• Adverse side effects
• Stage II excitement
• Ketamine delirium
• Benzodiazepine disinhibition

Patient
• Patient variability (drug response)
• Patient Selection – resilience, reserve

• Loss of upper airway tone
• OSA; obesity
• Psychiatric comorbidity
• High anxiety
• Unstable CV responses

• Preparation*
• Shared decision making
• communication
• “own their disease”
• Engagement 

• Illicit drug use – “co-ingestion”

Surgery
• Case selection
• Duration (4 hours max)
• Surgical acumen 

PREVENT
• Appropriate patient/case selection
• Align realistic expectations
• Pain control – profound local
• Realistic acceptance of provider 

limitations

MANAGE
• Abandon sedation
• Deepen sedation / anesthesia*
• Different drug
• Abandon surgery
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4. Can we close the gap between the 
Perception and reality of safety?

 How much longer will organizations ignore safety opportunities
 When will we stop punishing and shaming human fallibility
 Accept our shortcomings and move forward
 Staying safe is quite difficult – value and reward are hard to identify
 Will increased oversight or accountability help?

The Deep Sleep
April 22, 1982
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Can sedation in the dental office be safer?

Qauttrone, M. Is the Physician Office the Wild, Wild West of 
Health Care?  J Amb Care Manage 2000;23:64-73.

HOW can this be improved ?

Can We Close the GAP 
between

Perception of Safety and Reality?
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59

Knowing what to do and doing it are 2 totally different things

• Identifying risk is NOT the problem 
• Recognizing the possible solution to safety risk is NOT the problem
• The problem is accepting and practicing intervention bundles that will 

reduce the risk of an adverse event

“Safety is doing the right thing because it 
makes sense.  Evidence-based data is not 
necessary for the acceptance of a safety 
practice”.                          Dr. Robert Stoelting

Boston, 2017
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Causes of death, US, 2013

1. CV
2. Cancer
3. Medical Error

Are we safe?   

• 98,000 patients die each year from 
medical error

• 1800/week, one 747 crash every 
other day

• There are ~ 20 Million flights/year

500 passengers

9 years later……..
2008 National Healthcare Quality Report, released by 
the Agency for Healthcare Research and Quality 
(AHRQ):  Safety is getting WORSE, NOT BETTER.

Institute of Medicine.  To Err is Human: Building a Safer Health System.  Washington, DS: National Academies Press; 2000.

Agency for Healthcare Research and Quality. 2008 National Healthcare Quality & Disparities Report.  
http://www.ahrq.gov/qual/qrdr08.htm. Accessed 6/20/2022.
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Safety
“protected from or not exposed to danger or risk, not likely to be harmed”

1. Are we safe?
2. Can we be safer?
3. How can safety be measured?

• Closed claims ?
• Registries ?

4. What does being safer look like ?

64

2013
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65

2016 2017
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2020

www.dentalpatientsafety.org
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• Create awareness
• Improved visibility of safety initiatives

• Provide education
• Practice advisories
• Videos
• Social media
• Newsletters 

Trust, report, improve

From name, shame and blame culture

To 

Trust and Respect
Sharing and learning from errors culture
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The reporting tool 
voluntary self-reporting 

“Patient Safety Events”
• Incidents – patient safety events that reach a patient, 

whether or not harm was involved

• Near misses (close calls) – patient safety events that do 
not reach the patient 

• Unsafe Conditions – circumstances that increase the 
probability of the occurrence of an incident or near miss.  

1

30

300

Only a PSO can 
capture this data
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Shared Learning Reports
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Is there a better way?
• Not so far, or PSOs would not exist
• Closed claims as our safety signal ?

• No suit – no info (missed close calls)
• Info is delayed
• Most info is held secret

• Anesthesia Registries
• Can’t be a PSO
• Will tell of frequency and severity
• Will not reveal nuances of patient disease, evolving clinical 

circumstances or clinical judgment 
• Will not capture near miss 

Will this work ?

• History says YES
• Australia, GB, Western Europe +++++

• This is the best system available on our 
planet at this time

• Dentistry has unique challenges
• NEED YOUR SUPPORT
• System works best with Culture of Safety
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www.dentalpatientsafety.org

Your PSO is a learning lab, it is not a place to be punished.
The DPSF fosters a culture of safety engineering.

Raise Awareness Provide Education

Letter to APSF from AMA
circa 1985

• Dear Ellison – your interest ….over patient safety is widely 
acknowledged and appreciated.  I share with you the 
conviction that great strides can be made ……As I suggested 
to you over the telephone, I and others here at AMA have 
some reservations about the establishment of an anesthesia 
patient safety foundation.  

• …Creates another level of potential bureaucracy
• ..Diverse groups involved clearly would have different 

agendas 
• …Foundation might send a signal to the public and our 

adversaries, that we are unsafe
• Etc.  +   ($$$) concerns
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What is the cost of doing nothing?

How can I help?

1. Spread the word
2. Visit the website
3. Report often
4. Practice Safety Behaviors
5. Contribute
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Exercising safety behaviors

Provider

1. Optimize self
2. CE
3. Conservatism
4. Depth setting
5. Checklists/SOP
6. Standardized 

practices
7. Report safety 

events !!!

TEAM

1. CRM
2. Education
3. Rehearsal 
4. Preparation
5. Unhurried schedule 

Organizations / Corporations   
other Foundations 

1. Support PSO activities
2. Website links
3. Ad space in publications, 

mailers
4. Podium time
5. Exhibition space

What is a Culture of Safety?
A culture of safety is a dynamic, social environment 

wherein all members have a shared perception of the 
importance of safety, all members feel comfortable 
communicating safety issues, all members are preoccupied with 
errors, mistakes and failures and trust that everyone can 
collectively learn from these opportunities for improvement.  

A safety culture is a just culture that values trust and 
accountability over blame and shame, as the only way to 
strengthen systems to prevent or blunt the consequences of 
inevitable human error.   It requires  relentless time, 
commitment and effort to achieve a goal that can always be 
improved.  A safety culture is never satisfied.



4/26/2023

42

Thank You !


