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“Blame is an oversimplification 
driven by biases in the human 
brain…Undermining our 
capacity to learn.”

Author 

Matthew Syed









“Everything we know in aviation,

Every rule in the rule book,

Every procedure we have,

We know because someone somewhere died.

We cannot have the moral failure of 

forgetting these lessons and having to re-

learn them.”







Finley Boyle



Dec. 2013 Admitted to “Island Dentistry for Children in 

Kailua”

Oral sedation Demerol 31 mg

Hydroxyzine 10 mg

Chloral hydrate 824 mg

Patient weight = 38 lbs

Dentist NOT present during initial administration of sedatives

26 minute gap in the sedation record. Last SpO2 65%.

During middle of procedure - LARYNGOSPASM



Dentist tried to “pump oxygen into Finley using a mask”

Dental assistant asked if she should call 911 three times. (No 
response or dentist said no?) Ultimately 13 minute delay.

Pediatrician next door asked to help rescue the patient. 

MD found the patient “sitting upright, not breathing, unresponsive, 
and pulseless.”

Finley died one month later (hypoxic encephalopathy)



Key Issues?

Chloral hydrate?

URI?

Pediatric Dentist?



Laryngospasm

Reflexive forceful closure of the vocal cords

Usually occurs during excitement stage of anesthetic, noxious 
stimulation, often preceded by coughing/breath holding.



The CCDB and POCA Registries

CCDB = Pediatric Closed Claims Database (1973-2000; 532 claims)
POCA = PeriOperative Cardiac Arrest Database (1998-2004; 193 cases)

Respiratory events are a leading cause of pediatric legal 
claims and anesthesia related cardiac arrest.

Laryngospasm is the #1 cause of respiratory events
leading to those outcomes.



Chloral Hydrate

Long duration of action (>24 hr)

Active metabolite (trichloroethanol)

Chloral hydrate ----> laryngospasm?





Laryngospasm Can Occur Anytime!



URI & Adverse Airway Events (AAE)



URI & Adverse Airway Events (AAE)

1,078 patients receiving general anesthesia 

Children with current URI at the time of anesthesia had 
nearly twice the incidence of adverse airway events 
compared to patients with no URI findings. 



URI & Adverse Airway Events (AAE)



URI & Adverse Airway Events (AAE)



Over 83,000 patients with thick URI, clear URI, recent URI (2 
weeks ago), and no URI.  (Pediatrics 2017)

URI & Adverse Airway Events (AAE)



Patients with a current URI with thick secretions demonstrated 
the highest rate of AE: 

9.0% required suctioning
8.7% developed cough
8.1% had desaturation
22.2% overall developed some type of AAE





Laryngospasm and URI

Mallory et al, Pediatrics 2017

“Despite the statistically significant relationships that we found, 
the rates of major AAEs such as laryngospasm, aspiration, 
emergent AI, unplanned admission and emergent call for
anesthesia all remained <1% regardless of URI status. In many
instances, the increased rate of AAEs and AIs that we document
reaches statistical significance, but is of questionable clinical 
relevance,”



Laryngospasm and URI

Schreiner et al, Anesth 1996



Laryngospasm and URI

Tait et al, Anesth 2001

“Despite this, it appears with careful management, most 
of these children can undergo elective procedures safely 
without increased morbidity. This does not imply that all 
children with URIs should be anesthetized, but that 
decisions to proceed with elective surgery be 
individualized with careful consideration for the…

anesthesiologist’s overall comfort with 
anesthetizing children with URIs.”



Concluding Points

1. Postpone if current URI that (a) fever, (b) malaise, © productive 
rhinorrhea or cough.

2. Consider the airways skills of the anesthetist.
3. Document informed consent 

“I always make a note in the record that these issues have been discussed with both the 
surgeon and the family and that everyone has been informed of the risk and agreed to 
proceed.”  Charles Cote, MD (The upper respiratory tract infection dilemma: fear of

complication or litigation? Anesthesiology Aug 2001.)

Was Finley’s URI a major factor in this case?



Beware!

40-60 LPM (up to 60 cm 
pressure)

No oxygen reservoir (FRC)

Cannot “feel” the lungs

Needs oxygen flow to work

Treatment of Laryngospasm







Proper Technique

Optimize airway position

PULL face UP to the mask

C & E Clamp

Consider 2 hands





BMV is the most critical skill…

If BMV is NOT working, then 

BAG BETTER!



Larson’s Maneuver



Traditional Airway Management

“Education is not 
the learning of 
facts, but training 
the mind to think”

Albert Einstein



Vortex Model of Airway Management



Vortex Model of Airway Management



When should you call 911?



Are we ready to treat laryngospasm?







“Temporary Autism” (eg. failure to call 911)



If you say you know, but do not do….

Then you really do not know



Key Issues Chloral hydrate?
URI?
Pediatric dentist?

FAILURE TO RESCUE THE….

AIRWAY
AIRWAY

AIRWAY





December 16, 2017 Pulpotomies, crowns under GA

GA Ultane
Propofol 50 mg
Alfentanil 50 mcg
DILAUDID 0.2 mg

8:22 am Procedure start
9:07 am Procedure ended
9:15 am To recovery bay

An oxygen mask was placed at 5 LPM

Next child may have been intubated within as little as 2 minutes 
after Zion’s extubation.



Left alone for approximately 5 minutes

The oxygen taken was EMPTY and/or NOT WORKING

9:20 am Mother brought back. She noted that pulse 
oximeter

alarm was beeping. Assistant silenced the 
alarm several

times and remarked that the probe often doesn’t work
on children.

“Not to worry, Zion just needs a little more oxygen”

Anesthesiologist immediately recognized the situation and initiated 
rescue breaths. No improvement.



Oxygen disconnected from intubated 
patient and Zion re-intubated.

No improvement.

9:24 am EMS called
9:27 am EMS arrives

Died 4 days later due to 

SEVERE HYPOXIC ISCHEMIC 
ENCEPHALOPATHY



Potency of Dilaudid



Potency of Dilaudid

1:7 dilaudid/morphine potency ratio, BUT….
the ratio may vary as much as 1:4 to 1:10 (Mahler et al 1975)

May be affected by co-administration of propofol

T½ = 1-2 h BUT duration of analgesia = 4-6 h



Hydrophilic Dilaudid vs Lipophilic Fentanyl

Adapted from Lehmann 2011:
“Teaching from Catastrophe: Using 
Therapeutic Misadventures from 
Hydromorphone to Teach Key 
Principles in Clinical 
Pharmacology”

DON’T BE FOOLED BY T½



Pharmacokinetics Pharmacodynamics



Children do not read the textbook!



Neonates take longer to metabolize sedatives



Re-think our traditional aphorisms

Children are not small adults...

Children are OLD babies



Consider use of neonatal monitors



Power of Oxygen

Slide courtesy of Dr. Steven Long, MD, UCSF



Slide courtesy of Dr. Stephen Long, MD, UCSF



Pitfalls of Oxygen



Pitfalls of Oxygen



http://drive.google.com/file/d/0B3oER0YOrIYJSmxIYThvVjU4dU55enllWE5FUzQ2d0dsMTRB/view


The most dangerous person in the office?



Be Present in the Post-Anesthesia Recovery





“Decreased stimulation from the proceduralist, 
delayed drug absorption after non-intravenous 
administration, and slow drug elimination may 
contribute to residual sedation and 
cardiorespiratory depression during the recovery 
period.”

-Practice Guidelines for Moderate Procedural Sedation & 

Analgesia 2018.



Waiting for a child to 
recover is….

BORING



Pressure from Corporate Office?



“High pressure, high volume work environment...the 
scheduling of these patients was absolutely 
RIDICULOUS for what was being asked of a dental 
anesthesiologist”

“The anesthesiologist forgot what he had learned in 
his training kind of based on the PEER PRESSURE of 
that what was already happening in the office…”





Use Your CUS words...

I am Concerned
I am Uncomfortable
This is a Safety issue

If you SEE something, SAY something



Concluding Points

Patients, esp. young children, should never be left 
alone until the patient is AWAKE.

Always check primary AND emergency sources of 
oxygen.

SEE - SAY - FIX (better than at trial)



Avoid Long-Acting Narcotics in the Dental Office



“Most large failures have multiple causes, and some 
of these causes are deeply embedded in 
organizations...Small failures are early warning signs 
that are vital to avoiding catastrophic failure in the 
future.”



Example: Cystic Fibrosis

99.95 % vs 99.5 % daily chance of staying 
well

But over the course of a year, small 
differences add up….

83% vs 16%



Hard Stop Rule
Sometimes quitting is the best option

Take 10 seconds…

Rule of 3

Prospective Hindsight

Think about the way you think!



Heinrich’s Pyramid

1
30
300



Dental Patient Safety Foundation (DPSF)

Once submitted, all data is…

● CONFIDENTIAL

● PRIVILEGED 

● CANNOT BE USED IN ANY 

DISCIPLINARY HEARING



www.dentalpatientsafety.org

Sign up for safety updates

http://www.dentalpatientsafety.org




Steve Yun, M.D.

Cell (714) 904-2658

Email: 
yunsteve@gmail.com

24/7/365

#SoCalBulldogRescue
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Healthy Smiles for Kids of Orange County Spring Forum
Wed April 24, 2019. Free CE/Dinner. 

RSVP: https://bit.ly/2HYJhvo



“So others may learn, and even more may live…”


