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Friends from Korea!



Outline for Today’s Lecture

• Junior’s Story: Description of a real pediatric sedation tragedy
• Developing habits: the things we can control
• Responding to emergencies: when things get out of control
• The autopsy report: What killed Junior?





Junior’s Story

Drugged to death, in a Dallas dental chair
By Brooks Egerton

Published December 9, 2015



Salomon Barahona Jr. 
“Junior”

4 year old Salomon Barahona Jr. played on 
2 soccer teams. 

Both parents worked and the family had 
private insurance.

When they saw discolored teeth they took 
“Junior” to the family dentist who said he 
needed 4 crowns and recommended a 
pediatric specialist.



The Specialist

Pediatric Dentist, Dr. John Riehs, 
recommended sedation and sold them on 
a $100 December-only sedation “special”

Work was to be completed in 2 
installments, the first $2400



The Sedation

Around noon junior received a cocktail of 
Meperidine, Diazepam, and Hydroxyzine 
in a cup

By 1:15 Junior had dozed off in mom’s 
arms while watching Disney’s Cars



Medications 
Given

• Meperidine = 42 mg ( 2 mg/kg)
• Diazepam = 10 mg (.47 mg/kg)
• Hydroxyzine = 25 mg (1.1 mg/kg)



An aide carried Junior into a treatment 
room, where records state he “awoke and 
whined.” 

“cuffs and straps were engaged” on a 
restraint board

He tolerated nitrous oxide administration 
and local anesthetic injections





Records called the sedation “semieffective”

10 min into the procedure Junior’s heart was beating twice as fast as baseline

35 minutes after drilling began Dr. Riehs decided 6 teeth were ready for crowns

Junior became unresponsive 55 minutes into the procedure



The Resuscitation Attempt

Cardiac and respiratory arrest 125 minutes after 
medication administration

Riehs and the assistant repeatedly tried CPR 
without success

The office manager dialed 911 at 2:14 PM (city 
records show that the call came at 2:26)

Riehs injected the patient with naloxone and the 
pulse returned



Junior was transported by ambulance 
to Children’s Medical Center Dallas





On Day 2, the parents learned he would 
never walk again

On Day 3, they watched helplessly as he 
suffered seizures

On Day 4, he died





How Can We Avoid Such 
a Horrible Tragedy?



The Power of Habit



Good 
Process

Predictable 
Outcomes



Habit #1: Pre-Procedure 
Case Selection



Pre-Procedure Case 
Selection

• Medical History 
• Review of systems
• Medications
• Allergies
• Surgical History

• Physical evaluation
• Review of airway
• Weight

• Last food/drink intake





ASA Physical Status Classification

STATUS DISEASE STATE EXAMPLES

I Healthy, normal child

II Child with mild systemic disease Controlled asthma, controlled diabetes

III* Child with severe systemic disease
Active wheezing, diabetes mellitus w/ 

complications, heart disease that limits 
activity

IV* Child with severe systemic disease 
that is a constant threat to life Status asthmaticus, severe BPD, sepsis

V*
Child who is moribund and not 
expected to survive without the 

procedure

Cerebral trauma, pulmonary embolus, 
septic shock



Age

However, longer procedures that require immobility involving children 
younger than 6 years or those with developmental delay often require 

an increased depth of sedation to gain control of their behavior.
Children younger than 6 years (particularly those younger than 6 

months) may be at greatest risk of an adverse event. Children in this age 
group are particularly vulnerable to the sedating medication’s effects on 

respiratory drive, airway patency, and protective airway reflexes.
-AAP/AAPD Guideline 2019



Birth History

• Premature birth (<37 wks gestation)
• Delayed airway development

• Early life intubation
• possible pulmonary barotrauma
• increased incidence of laryngeal 

stenosis (glottic or subglottic)



The child and adult airways are different
• Increased airway resistance
• Relatively larger head, tongue and 

epiglottis
• Narrow nasal passages 
• Significant lymphoid tissue possible
• Larger head to body size ratio
• Less developed mandible
• Children with OSA may have altered mu 

receptors and require less opioid med

Waage NS, Baker S, Sedano HO. Pediatric conditions associated with compromised airway: part I--congenital. 
Pediatr Dent 2009;31(3):236-48.



Anatomic differences: Pediatric Versus Adult Airway

• Airway narrowest at the cricoid cartilage 
until 8 (versus epiglottis)

• Larynx located more cephalad (C2-6 in a 
child vs C4-5 in an adult)**

• Head and tongue proportionately larger 
in infants**

• Floppy, Long epiglottis**
• Vocal cords angled upward, more 

anteriorly
• Short trachea, flexed neck
• Airway more reactive; prone to 

developing laryngospasm

**reasons why straight laryngoscope blade 
(Miller) is often preferred in children

Habrat, Shocket, Braude An Overview of EMS Pediatric Airway management. Journal of 
Emergency Medical Services. Mar 1 2017



Airway Resistance

Fuhrman and Zimmerman, Pediatric Critical Care, 2016



Mallampati Scale

Provides a measure of available air space and relative 
soft tissue obstruction



Brodsky Scale

•Commonly used by 
ENT Physicians to 
assess tonsils prior 
to removal

•Considered as a risk 
factor for obstructive 
Sleep Apnea



Could you breathe for the 
patient if you had to?





Measures used to 
calculate oral dosage of 
the sedation agent to be 
given to a pediatric patient

Weight 51 (98%)

Height 0 (0)

Age 0 (0)

Body mass index (BMI) 1 (2%)

Lean body mass (LBM) 0 (0)

Morin A., Ocanto R, Drukteinis L, Hardigan P. Survey of Current Clinical and Curriculum Practices of Postgraduate Pediatric Dentistry 
Programs in Nonintravenous Conscious Sedation in the United States. Pediatric dentistry 2016; 38: 398-405 



Overweight vs Obese

• Children
• A function of gender and age

• Adults
• BMI > 25 = overweight (10% or 

more over the ideal)
• BMI 30 + = obese
• BMI 40 + = morbidly obese

Baker S, Yagiela JA. Obesity: a complicating factor for sedation in children. Pediatr Dent. 2006 Nov-Dec;28(6):487-93. Review.



Obesity
• These patients have physiologic 

differences in volume of distribution, 
metabolism, and clearance of drugs

• Increase in fat mass can increase 
volume of distribution of lipophilic 
medication

• Increase in lean body mass may 
increase drug clearance due to 
enhanced liver/kidney function

Mortensen A, Lenz K, Abildstrom H, Lauritsen TL. Anesthetizing the obese child. 
Paediatr Anaesth 2011;21 (6):623-9.

Olacke B, Nelson T, Sarvas E, Scott JM. A Retrospective Study of Dosing Weight and Outcomes 
for One Pediatric Dental Sedation Regimen. Pediatr Dent. 2018 Sep 15;40(5):346-351.



Obesity

• LBW and fat mass do not increase proportionately
• TBW is reasonable for children at or near normal 

weight because TBW, LBW, and IBW are similar
• For overweight/obese patients TBW may increase 

likelihood of administering supratherapeutic doses



Implications for Respiration

• Added weight puts pressure on 
the diaphragm and decreases 
FRC, ERV, VC, and TLC

• Anesthesia medications may 
decrease FRC by 50% in obese 
patients vs 20% in nonobese
patients

• Decrease in FRC increases 
incidence of atelectasis

Baker S, Yagiela JA. Obesity: a complicating factor for sedation in children. Pediatr Dent. 2006 Nov-Dec;28(6):487-93. Review.



Baker S, Yagiela JA. Obesity: a complicating factor for sedation in children. Pediatr Dent. 2006 Nov-Dec;28(6):487-93. Review.



Implications for the GI System

• Fasting obese patients have greater 
gastric fluid volume and lower fluid pH

• Risk of gastric regurgitation is higher in 
obese patients

• Increases risk for aspiration 
pneumonitis if gastric fluid reaches 
lungs

Baker S, Yagiela JA. Obesity: a complicating factor for 
sedation in children. Pediatr Dent. 2006 Nov-
Dec;28(6):487-93. Review. 



Obesity
Patients with a history of recent 

oral intake or with other known risk 
factors, such as trauma, decreased 

level of consciousness, extreme 
obesity (BMI >/= 95% for age and 
sex)…require careful evaluation 

before the administration of 
sedatives.

2019 AAPD/AAP Guideline



Obesity
Before drug administration, special 

attention must be paid to the 
calculation of dosage (i.e., mg/kg); 
for obese patients, most drug doses 

should likely be adjusted lower to 
ideal body weight rather than 

actual weight.

2019 AAPD/AAP Guideline



Obese adults and children have 
reduced functional residual capacity 

and despite preoxygenation, will 
experience significant desaturation 

within 3-4 min

Benumof JL, Dagg R, Benumof R. Critical hemoglobin desaturation will occur before return to an unparalyzed state following 1 mg/kg intravenous succinylcholine. Anesthesiology. 1997 Oct;87(4):979-82.



Ear, Nose & Throat (Airway)

• Obstructive Sleep Apnea/Sleep Disordered Breathing
• Snoring
• Known airway problems
• Difficulty swallowing
• History of difficult intubation



Cardiac

• Any cardiac surgery
• Heart defect/murmur
• Congestive heart failure
• Irregular heartbeat/palpitations
• High BP

**Cardiac patients are generally not appropriate candidates for 
outpatient procedural sedation/GA**



Respiratory
• Asthma (recent or frequent 

hospitalization, poor control)
• Recent pneumonia or other URI
• Chronic lung disease (Cystic fibrosis, 

COPD)
• Home O2 requirement



Upper Respiratory Infections
• 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, 
and 22.2% overall developed some type 
of adverse airway event.

• Patients with clear secretions do not 
seem to pose the same risk

Mallory M, et al. Upper Respiratory Infections and Airway Adverse Events in Pediatric
Procedural Sedation. Pediatrics. 2017;140(1):e20170009.



Gastrointestinal

• Symptomatic GERD (aspiration)
• Liver disease
• Parenteral nutrition (g-tube, j-tube)



Renal

Acute or chronic renal failure



Neurologic

Epilepsy/Seizures (especially with poor control)



Musculoskeletal 

• Scoliosis affecting mobility and/or lung function
• Muscular dystrophy



Hematologic Disorders
• Anemia
• Sickle cell disease
• Bleeding disorder (hemophilia, Von 

Willebrand disease)
• History of cancer (even patients in 

remission may pose increased risk)



Endocrine/Metabolic

• Diabetes
• Hypo/Hyperthyroidism
• Adrenal disorders
• Inborn errors of metabolism 



Diabetes

• Diagnosed with lab values:
• Fasting blood glucose ≥ 126 mg/dL
• Glycosylated hemoglobin (HbA1C) ≥ 6.5%
• Glucose tolerance test (GTT) at 2 hrs of 200 mg/dL

• Target HbA1C for well-controlled diabetes = 7.0%
• Treat in consultation with patient’s physician:

• Oral hypoglycemic agents usually discontinued day of surgery
• Short-acting insulin may be discontinued 
• Long-acting insulin may have reduced dose
• Intraoperative and postoperative assessment of blood glucose



Genetic Disorder

Any syndrome should be investigated thoroughly



Behavioral Problems

• Autism (unpredictability of sedation, behavioral meds may cause 
sedation)

• ADHD (stimulant medications)
• ODD



Other
• Abnormal labs or studies
• Multiple allergies (especially recent 

allergic reaction: increased histamine in 
system)



Greatest Risk Factors for Adverse Sedation Events
• Under age 5
• Premature birth 
• ASA III+
• Chronic reactive airway disease
• Current URI with opaque (green/yellow) secretions
• Obesity (OR 1.7-2.2)
• Obstructive sleep apnea (OSA)
• Developmental delay/intellectual disability

Havidich JE, Beach M, Dierdorf SF, et al. Preterm Versus Term Children: Analysis of
Sedation/Anesthesia Adverse Events and Longitudinal Risk. Pediatrics. 2016;137(3):e20150463

Cravero J, et al. The Incidence and Nature of Adverse Events During Pediatric
Sedation/Anesthesia with Propofol for Procedures Outside the Operating Room: A Report From

the Pediatric Sedation Research Consortium. Anesth Analg. 2009;108(3):795-804.

Scherrer T, et al. The Impact of Obesity on Pediatric Procedural Sedation Related Outcomes:
Results from the Pediatric Sedation Research Consortium. Paediatr Anaesth.

2015;25(2014):689-697.



Habit #2: Day-of-
Treatment Process



NPO Guidelines

*Leaves patients with a greater chance of post-operative dehydration and hypoglycemia
*It is permissible for patient to take routine medications with a sip of clear liquid or water on the 
day of the procedure

•Ensures that the patient arrives with 
an empty stomach 

•Minimizes chances for emesis and 
subsequent aspiration 

•Maximizes absorption of the drug

Appropriate Intake of Food and Liquids Before
Elective Sedation

Ingested Material Minimum Fasting 
Period (hours)

Clear Liquids 2

Breast Milk 4

Infant Formula 6

Nonhuman Milk 6

Light Meal 6



NPO Status: Guidelines May Be Changing
NPO guidelines for procedural 
sedation were historically adopted 
from the anesthesia literature. 
Evidence now suggests that shorter 
NPO times may be acceptable:
• Protective reflexes are retained in 

moderate sedation
• A large body of research suggests 

no increase in adverse events with 
more liberal NPO guidelines

• Excessive NPO time may contribute 
to dehydration

Green S, et al. Fasting and Emergency Department Procedural Sedation and Analgesia: A
Consensus-Based Clinical Practice Advisory. Ann Emerg Med. 2007;49(4):454-61.

Bhatt M, et al. Association of Preprocedural Fasting With Outcomes of Emergency Department

Sedation in Children. JAMAPediatr.doi:10.1001/jamapediatrics.2018.0830
Beach M, et al. Major Adverse Events and Relationship to Nil per Os Status in Pediatric
Sedation/Anesthesia Outside the Operating Room. Anesthesiology. 2016; 124(1):80-8.



Don’t forget to ask: 
Have they Used the Bathroom?



Habit #3: Medication 
Prep



Remember: It’s Not Really All About the Drugs



3 Types of Sedations

Young patient who is 
unlikely to cooperate

Heeds a limited 
procedure

Hope for 
Amnesia

Young cooperative child 
with Extensive Needs

Likely to 
cooperate for 1-2 

visits

Sedation Used 
Preemptively

Anxious patient with 
questionable behavior

May have failed 
traditional 
treatment 

Sedation is a 
“punt”



Sedation drugs

Pharmacokinetics
• Oral absorption: 30-60 minutes
• Affected by presence of food
• Lipophobic drugs are less absorbed than lipophilic drugs

Pharmacodynamics
• Interaction of drug and receptors in site of action

Pharmacotherapeutics
• Principles guiding choice of drugs
• Efficacy , toxicity, onset, duration of drug action



Common Oral Agents

1. Diazapam- Valium
2. Midazolam- Versed
3. Hydroxyzine- Vistaril, Atarax
4. Promethazine –Phenergan
5. Diphenhydramine-Benadryl
6. Chloral Hydrate 
7. Meperidine- Demerol
8. Morphine

benzodiazepines

Antiemetic/antihistaminic

Narcotic

Barbiturate/ hypnotic



Packaging



Local anesthetic overdoses 
were observed in 41% of 

sedation and anesthesia closed 
malpractice insurance claims



Reminder: Always 
Check Name AND 

DOB when 
administering 
Medications



Adverse sedation events

• Drug dosage more influential than drug choice
• Lack of appropriate monitoring

• Very young (< 3y/o) at greatest risk 
• 41%  involved local anesthesia overdose
• Dental office (vs hospital/surgery center) was listed in majority of claims

Chicka, et al. Pediat Dent 2012, v34:3

Presenter
Presentation Notes
Drug dosage more influential in than drug choiceLack of appropriate monitoring By the time initial event was discovered, too much time had elapsed for successful resuscitationVery young (< 3y/o) at greatest risk 41%  involved local anesthesia overdoseThe malpractice claims databases of two professional liability carriers were searched using pre-determined keywords for all closed claims involving anesthesia in pediatric dental patients from 1993-2002 Results: The database searches resulted in 17 claims dealing with adverse anesthesia events of which 13 involved sedation, 3 involved local anesthesia alone, and 1 involved general anesthesia. Fifty- three percent of the claims involved patient death or permanent brain damage; in these claims, the average patient age was 3.6 years, 6 involved general dentists as the anesthesia provider, and 2 involved local anesthesia alone. Local anesthetic overdoses were observed in 41% of the claims. The location of adverse event occurrence was in the dental office where care was being provided in 71% of the claims. Of the 13 claims involving sedation, only 1 claim involved the use of physiologic monitoring. Conclusions: Very young patients (<-3-years-old) are at greatest risk during administration of sedative and/or local anesthetic agents. Some practitioners are inadequately monitoring patients during sedation procedures. Adverse events have a high chance of occurring at the dental office where care is being provided



Adverse sedation events

“Trends in death associated with pediatric dental sedation and general anesthesia”
 Most deaths  occurred among 2–5 year-olds in an office setting, with a 

general/pediatric dentist as the anesthesia provider. 
 The majority of the pediatric deaths involving a general/pediatric dentist were 

associated with moderate sedation.

Lee HH et al, Paediatr Anaesth. 2013 Aug;23(8)



Adverse sedation events
“Complications associated with anesthesia administration 
for dental treatment in a special needs clinic”

• 202 consecutive pts who received IV Sedation 
(90%), GA (7.4%), and Other (2.6%)

• Complications occurred most commonly in patients 
with:

• ASA III
• Mallampati III

• Most common complications:
• Airway obstruction (11.4%)
• Nausea/vomiting (9.4%)
• Hypotension (3.0%)

Boynes, S.G., et al. Special Care Dentist (2010) 30(1):3-7



Habit #4: Controlling the 
Field



Use the Right Equipment







Airway Fire

• Est. 50-200 OR fires occur in the US 
each year (number of dental airway 
fires is unknown)

• Preventable by avoiding fire triad
• No not cut dry
• Use high-power suction during 

treatment
• Discuss fire risk with anesthesiologist

Fire During Deep Sedation and General Anesthsia—Urban Myth or Real Nightmare, 
Jung-Wei “Anna” Chen, DDS, MS, PhD Pediatric Dentistry Today November 2019



Habit #5: Effective 
Monitoring



The Human Monitor

• Your eyes and ears are the 
primary sedation monitor 

• Evaluate Continuously:
• head position
• breath sounds
• chest movement
• patient color



When bidirectional verbal communication between the provider and patient is 
appropriate and possible (i.e., patient is developmentally able and purposefully 
communicates), monitoring of ventilation by 

(1) capnography (preferred) or 

(2) amplified, audible pretracheal stethoscope (e.g., BluetoothTM technology) or 
precordial stethoscope is strongly recommended 

If bi-directional verbal communication is not appropriate or not possible, 

(1) monitoring of ventilation by capnography (preferred), 

(2) amplified, audible pretracheal stethoscope, or precordial stethoscope is required



The use of moderate sedation shall include the provision of a person, in addition to the practitioner, whose responsibility is to monitor appropriate 
physiologic parameters and to assist in any supportive or resuscitation measures, if required. This individual may also be responsible for assisting with 

interruptible patient-related tasks of short duration, such as holding an instrument or troubleshooting equipment. 

Practitioner: This individual should be trained in and capable of providing advanced airway skills (e.g., PALS). The support person shall have specific 
assignments in the event of an emergency and current knowledge of the emergency cart inventory. 

Support Personnel: This individual may also be responsible for assisting with interruptible patient-related tasks of short duration, such as holding an 
instrument or troubleshooting equipment.60 This individual should be trained in and capable of providing advanced airway skills (eg, PALS). 



Documentation

• The patient’s chart shall contain documentation at the time of 
treatment that the patient’s level of consciousness and 
responsiveness, heart rate, blood pressure, respiratory rate, and 
oxygen saturation were monitored until the patient attained 
predetermined discharge criteria

• Vital signs, including oxygen saturation and heart rate, must be 
documented at least every 10 minutes (5 min when asleep/deep 
sedation) in a time-based record.

AAPD  Guideline for Monitoring and Management of Pediatric Patients During and After Sedation for 
Diagnostic and Therapeutic Procedures





Patient

Blood 
Pressure

Cuff

Prechordial
Stethoscope

Capnography

Pulse 
Oximetry



Involuntary Ventilation

• Medulla chemoreceptors sense 
acidity generated by carbonic 
acid from CO2 entering the brain 

= hypercapnic drive
• Carotid/aortic arch bodies sense 

low O2 tension 
= hypoxemic drive



Hypoxia: diminished oxygen in any tissue
airway obstruction and hypoventilation = most likely in sedation/anesthesia

Hypoxemia: diminished oxygen in the blood
May result from inadequate pulmonary perfusion 

(acute heart failure, pulmonary embolus, cardiac arrest)



Hemoglobin

• Protein in red blood cells that 
carries oxygen

• Four protein molecules (adults):
• 2 alpha-globulin chains
• 2 beta-globulin chains

• Range:
• Children 11-13 gm/dl
• Adults 12-18 gm/dl

www.bloodforme.com



Hemoglobin

• Approximately 98-99% of oxygen in 
arterial blood is bound to 
hemoglobin

• 1-2% is dissolved in plasma, 
producing arterial oxygen tension 
(PaO2)

• This is what enters body tissues
• When it enters cells, it is replaced 

instaneously by O2 released from 
hemoglobin

• SaO2 (O2 saturation of 
hemoglobin) and PaO2  are 
therefore related www.bloodforme.com



Oxyhemaglobin Dissociation Curve

• At SaO2 of 95%, patient is not 
hypoxemic (PaO2 about 80mm Hg)

• Curve becomes steep at 90% SaO2 
(PaO2 about 60mm Hg) with 
implications for cellular function

“Edge of a cliff”
• Cyanosis not usually detectable until 

hemoglobin saturations are well 
below 80%

Becker DE, Casabianca AB. Respiratory monitoring: physiological and technical considerations. Anesth Prog. 2009 Spring;56(1):14-20; quiz 21-2. doi: 10.2344/0003-3006-56.1.14.



Heart Rate/Pulse Oximeter

Heart rate and blood oxygen saturation must be monitored every 
5 minutes throughout the procedure



• Monitor provides measure of arterial 
hemoglobin oxygen saturation (SpO2)

• Deoxygenated (or reduced) hemoglobin 
absorbs more red light (660 nm)

• Oxygenated hemoglobin absorbs more 
infrared light (910 nm)

• Readings are dependent on pulsatile blood 
flow, taken at maximum intensity of 
waveform

• Hypotension, hypothermia, vasoconstriction 
may interfere with measurement

• Allows monitor to compute pulse rate 
(readings are 30-40 sec delayed)

Oximetry.com



Prechordial stethoscope

A stethoscope (with microphone) affixed to the patient’s suprasternal
notch helps detect respiratory alteration or distress 



Capnography
• Some ECG monitoring systems 

record respiratory rate when 
electrodes sense chest wall 
motion

• CO2 tension provides the purest 
measure of adequate ventilation



A-B: Exhalation of dead space
B-C: Exhalation of lower airway
C-D: Exhalation of alveoli
D-E: Inspiration
*End-tidal CO2 is recorded at point D

Becker DE, Casabianca AB. Respiratory monitoring: physiological and technical considerations. Anesth Prog. 2009 Spring;56(1):14-20; quiz 21-2. doi: 10.2344/0003-3006-56.1.14.



Respiratory Depression = fewer 
waveforms
Respiratory Obstruction = reduced 
height and altered shape

Capnography may be used to diagnose: 
Airway obstruction, bronchospasm, malignant 
hyperthermia, confirm endotracheal tube 
placement, and determine adequacy of chest 
compressions during BLS

Becker DE, Casabianca AB. Respiratory monitoring: physiological and technical considerations. Anesth Prog. 2009 Spring;56(1):14-20; quiz 21-2. doi: 10.2344/0003-3006-56.1.14.

















Beyond Habit: The 
Sedation Emergency



Sedation Depth can be Unpredictable



Signs of Airway Obstruction 

• Increase in sonorous breath 
sounds

• Nasal flaring
• Discordant chest wall motion 

(abdomen out, chest in)
• Retraction at the suprasternal 

area
• Cyanosis



Hypoxia in Infants and Children
• Higher Basal Metabolic Rate = 

higher O2 consumption and CO2 
Production

• Higher Ventilation requirement
• Only way to increase O2 and 

ventilation is to increase respiratory 
rate due to low capacity

Age Respiratory Rate 
(breaths/min)

Infant 30-53

Toddler 22-37

Preschooler 20-28

School Aged Child 18-25

Adolescent/Adult 12-20

PALS 2016
*May Vary According to Source



• Hypoxia
• Bradycardia
• Cardiac Arrest
• Death

Cascade of Events



Drug Related Emergencies

• Overdose
• Local Anesthetic
• Sedation

• Reaction
• Allergy



Silent Hypoxia



Loud Hypoxia

• Foreign Body
• Snoring
• Wheezing
• Choking
• Laryngospasm
• Bronchospasm



Procedure Related Emergencies

• Foreign Body
• Asthma
• Laryngospasm
• Bronchospasm



Airway Airway Airway



Airway Kit



Bag Valve Mask



Capnography





Supplemental Oxygen

E-cylinders
• Contain 2000 PSI when full
• Should be replaced below 750 psi
• Time remaining estimate:
(PSI x 0.3) / L/min = time remaining in 
min

2000 x 0.3 / 10 L/min = 60 min
750 x 0.3 / 10 L/min = 22.5 minutes



Supplemental Oxygen

• Fraction of Inspired Oxygen (FiO2) = O2 in 
inspired gas

• 100% O2 = 1.0
• room air = 0.2

• Each L/min via cannula increases FiO2 by 4%
• Flow rates over 4 L/min uncomfortable



Supplemental Oxygen

• Mask with reservoir appropriate to 
deliver high oxygen to unconscious, 
breathing patients

• Flow rate should be at least 6 L/min

• Each L/min via mask increases FiO2 by 
approximately 5%

• Most common convention is 10 L/min 
using any style of mask



Nausea/Vomiting
• During mild to moderate sedation protective 

reflexes make aspiration unlikely
• If aspiration is suspected:

• Lower head below chest
• Turn patient on right because it is generally the 

affected side due to angle of bronchus (will 
protect left side)

• Mortality is lower if only a single side is affected
• After vomiting evaluate O2 saturation and 

auscultate lungs for wheezing, crackles, or 
rales

• If aspiration suspected must be transferred 
to ED 



Emergency Kit

Pharmacological reversal is indicated when faced with an unconscious patient: 
Increased risk of laryngospasm, airway obstruction, hypoventilation, aspiration and apnea



Benzodiazepine Antagonist
Flumazenil (Romazicon®)

o Very short half life-likely to have to push repeat doses
o Half life of benzodiazepines is greater than flumazenil (20-30 min only)
o Initial onset 1-2 minutes
o Maximum effect 6-10 minutes
o Dose=0.01mg/kg
o Can lower seizure threshold and may lead to 

sympathetic stimulation 



Narcotic Antagonist

Naloxone (Narcan)
oCompetitive antagonist
oWill reverse effects at mu and kappa receptors
oOnset 1-2 minutes 
oMonitor for rebound sedation (30-45 min)
oDose 0.1 mg/kg given IV/IM/SC (can repeat)
oMay result in nausea, anxiety and sympathetic 

stimulation



Intranasal.net



Why Intranasal?



Bioavailability

Relatively poor
*does allow for 

extended release 
formulations

Relatively good Near 100%
*Gold standard



Onset

Slow Fast
*may be quicker than 

IV in an emergency

Immediate



Compliance

Requires some 
compliance

Effective for non-
compliant or

oversedated patients

IV access may be a 
challenge



Technical Skill Required

Low Low High



Anatomy of The Nasal Cavity

• Vestibule = entrance
• Atrium = connects vestibule and 

turbinates
• Respiratory Region = turbinates

• Majority of cavity
• Cilliated pseudostratified columnar 

epithelium, e.g. respiratory epithelium

• Olfactory Region = roof of the 
nasal cavity



Maxillary a.

Opthalmic a.

Maxillary a.

Facial a.

Rich capillary bed warms and moistens air through rapid 
passage of fluids through membrane into dry air



Total surface area (adult) = 
150cm2

• 10 cm2 olfactory mucosa
• 140 cm2 respiratory mucosa

Bailey AM, Baum RA, Horn K, et al. Review of Intranasally Administered Medications 
for Use in the Emergency Department. J Emerg Med 2017;53(1):38-48.



Mucosal Atomization Device (MAD)

• Significantly better absorption than drops
• Distributes over large surface to improve 

bioavailability
• May be administered in any position (e.g. 

knee-knee, upright in chair)
• Mist has broad distribution and is less likely to 

be blown back out of nose or swallowed

Harris AS, Nilsson IM, Wagner ZG, Alkner U. Intranasal 
administration of peptides: nasal deposition, biological response, 
and absorption of desmopressin. J Pharm Sci 1986;75(11):1085-8



Midazolam to Arrest Seizures

0.2 mg/kg, max 10 mg

NPS Australia



Flumazenil Benzodiazepine Reversal

• Competitive benzodiazepine antagonist
• 100 mcg/nostril facilitated awakening after 

oversedation
• Only available concentration is 100 mcg/ml (0.1 

mg/ml)
• Requires larger volumes

Heard C, Creighton P, Lerman J. Intranasal flumazenil and naloxone 
to reverse over-sedation in a child undergoing dental restorations. 
Paediatr Anaesth 2009;19(8):795-7; discussion 98-9



Naloxone Opioid Reversal

• Competes at opioid receptor 
sites in CNS

• Dosed from 0.8-2 mg, split 
between nostrils

• Repeat after 5 min PRN
• Unit-dose product for 

consumers = 4 mg, 0.1 ml

Heard C, Creighton P, Lerman J. Intranasal flumazenil and naloxone to reverse over-sedation in a child 
undergoing dental restorations. Paediatr Anaesth 2009;19(8):795-7; discussion 98-9



Local Anesthetic Overdose

• Local anesthetics are not selective, and may interfere with impulse 
transmission in any excitable tissue 

(e.g. central nervous system)
• Inhibitory cortical neurons or synapses are highly susceptible to transmission 

block
• Disruption of these pathways may result in disinhibition of excitatory 

neurons



Symptoms of a Local Anesthetic Overdose

• Generalized tonic-clonic seizures
• CNS depression
• Hypotension
• Bradycardia
• Respiratory Depression



Management of a Local Anesthetic Overdose

• Place in supine position
• Administer Oxygen
• CPR as necessary if cardiac function disrupted



Management of a Local Anesthetic 
Overdose

• Seizure management with benzodiazepines 

(e.g. IV midazolam 0.1-0.2 mg/kg)

• 20% lipid emulsion 

(1.5 mL/Kg over 1 min, traps unbound amide LA)

• Fluid bolus of 10-20 mL/kg balanced salt solution and phenylephrine 

(0.1 mcg/kg/,min)



CPR

• CAB: Compressions, Airway, Breaths
• Start compressions within 10 seconds of recognition of cardiac arrest
• Rate of 100-120 compressions/min
• Ratio of 30:2 for healthcare provider whenever you are alone

• 15:2 for children with 2nd rescuer

• Deep compressions
• At least 2 inches, Adult
• 2 inches, 1/3 chest, Child
• 1 ½ inches, infants, Infant



Management of Laryngospasm

1) Positive Pressure Ventilation
2) Deepen sedation (for titrated IV sedation)
3) Give muscle relaxant
4) Tracheal intubation
5) Surgical airway

*Most commonly encountered during deep sedation and light planes of GA, especially 
in patients with reactive airways*



Laryngospasm Notch 
Maneuver

“Larson Maneuver”
Firmly push the soft tissue just behind the 
earlobes of the patient’s ears (the 
“laryngospasm notch”). Push at a point as 
superior as you can go in this notch. Push both 
sides firmly inward towards the skull 
base. Simultaneously, push anteriorly similar 
to a jaw-thrust maneuver. This should break 
the laryngospasm within 1-2 breaths.

Larson PC. Laryngospasm-The Best 
Treatment. Anesthesiology 11 1998, Vol.89, 

1293-1294





The Autopsy





Physical 
Characteristics

Weight: 21 kg

Height: 104 cm

BMI: 12.3



Organs

• Dusky discoloration of the brain cortex and grey matter
• Cardiovascular system: focal myocyte necrosis, evidence of ischemia
• Trachea filled with light-yellow mucus
• Lungs have dark red-blue, moderately congested parenchyma



Recap of the Event
Cardiac and respiratory arrest 125 minutes after 
medication administration

Riehs and the assistant repeatedly tried CPR 
without success

The office manager dialed 911 at 2:14 PM (city 
records show that the call came at 2:26)

Riehs injected the patient with naloxone and the 
pulse returned



Medications Given
• Meperidine = 42 mg ( 2 mg/kg)
• Diazepam = 10 mg (.47 mg/kg)

• Hydroxyzine = 25 mg (1.1 mg/kg)



Medications Given
Max Dose Diazepam 0.2-0.5 mg/kg, max dose 10 mg

*very long half-life due to active metabolites
*not commonly recommended for sedation in young children
*generally recommended at lower doses (e.g. 0.2-0.3 mg/kg



What Could Have Been Improved?

• Better patient selection (Junior had mild upper respiratory illness)
• Appropriate drug dosing (arguably received an overdose)
• Improved monitoring (team was focused on dentistry, not on patient)
• Appropriate emergency intervention (wrong reversal was administered)
• Improved quality of CPR (was not adequately oxygenated during emergency) 



Wrapping It All Up

• Junior’s Story: Description of a real pediatric sedation tragedy
• Developing habits: the things we can control
• Responding to emergencies (when things get out of control)



Safe Practice is About Safe Habits



Good 
Process

Predictable 
Outcomes



Thank You!

Travis Nelson DDS, MSD, MPH
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