continuing education
feature

Approved PACE Program Provider FAGD/
MAGD Credit
Approval does not imply acceptance by a
state or provincial board of dentistry or
AGD endorsement.
1/1/2013 to 12/31/2015
Provider ID#304396

by Allan Schwartz, DDS, CRNA

This print or PDF course is a written self-instructional article with adjunct
images and is designated for 1.5 hours of CE credit by Farran Media.

AGD

Participants will receive verification shortly after Farran Media receives the

142

completed post-test. See instructions on page 80.

74

AUGUST 2014 » dentaltown.com

Code:

Farran Media is an ADA CERP Recognized provider. ADA CERP is a service of the
American Dental Association to assist dental professionals in identifying quality
providers of continuing dental education. ADA CERP does not approve or
endorse individual courses or instructors, nor does it imply acceptance of
credit hours by boards of dentistry.

continuing education
feature

Abstract
This article covers a few of the most common
emergency medications found in many proprietary
dental emergency medication kits. Every dentist
should periodically review the uses and be familiar
with these medications and share this information
with their staff.

Educational Objectives
At the end of this program the participant will
be able to:
1.	Describe the immediate use of oxygen in a
dental emergency.
2. Discuss the physiological function of oxygen.
3.	Discuss the meaning of Fraction of inspired
oxygen (FIO2).
4.	Discuss the oxygen delivery of various airway
devices.
5.	Describe the consistency of inhaled spirits of
ammonia and its use in hypotension.
Patients, family, employees and even the dentist
could have a situation progress to an emergency. With

proper preparation, training and periodic practice
drills, the dental office can help stabilize the patient
until emergency response personnel arrive. The office
will also remain compliant with various state dental
board requirements for medical emergency office preparedness. The dentist is responsible for knowing the
particular state board dental rules and laws that govern his or her permission to practice dentistry.
The public should know that dentists are concerned with more than just the well-being of their
teeth, face, neck and mouth. We are concerned with
the patient’s overall body and health. The American
Dental Association Council on Scientific Affairs
states, “dentists must be prepared to recognize and
properly manage patients who are experiencing medical emergencies in the dental office.” Therefore, emergency preparedness and knowledge are essential, and
should be an ongoing endeavor in the dental office.
This course should also encourage dentists and
their auxiliary personnel to read, attend courses and
study further to learn ways to provide more complete service to our patients.
continued on page 76
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Approximate
FIO2 of Oxygen
Administration
Devices

FIG

1

30%		
Nasal Cannula at
3L/minute flow

30-40%
Nasal Hood at 3L/minute flow

Oxygen
Many dentists do not think of oxygen as an emergency drug, but indeed it is.
Oxygen has pharmacokinetic and pharmacodynamic properties like other inhaled
anesthetic agent we use. Oxygen should be one of the first emergency medications
you automatically think of, especially since an emergency situation is already stressful enough!
Every major organ (heart, lungs, liver, kidneys, brain) as well as every cell of the
body depends on a constant supply of oxygen for metabolism within its cells. Oxygen
is necessary for the chemical reactions that occur within cellular mitochondria. Mitochondria create the molecule adenosine triphosphate, which provides high-energy
phosphate molecules as fuel for our cell’s metabolic function.
Oxygen and breathing can start you thinking in an already stressful, urgent or
emergent situation. Oxygen administration starts you thinking of C, A, B, D (circulation, airway, breathing, defibrillation/diagnosis) which you learned in basic life
support (BLS) for health-care workers, or ACLS training. Oxygen is extremely easy
to administer, is readily available and is rapidly effective.
Air contains a mixture of gases, the majority of which are: nitrogen, oxygen,
carbon dioxide and water vapor. The amount of oxygen a patient breathes is called
the fraction of inspired oxygen or FiO2. FiO2 is expressed as a percentage of the total
mixture of all of the gases the patient is breathing. Your own FiO2, as you are breathing room air right now, is about 21 percent. Patients can receive differing concentrations of oxygen (FIO2) depending on the various devices available to administer
oxygen to patients (see Fig. 1).
The bottom line is to administer oxygen to the patient experiencing an emergency with a device that provides the highest FIO2 as quickly as possible to provide an
oxygen-rich gas mixture that will circulate to all of their body’s cells, especially to
the vital organs.
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50%		
Simple oxygen face mask
at 6L/minute flow

80-100%
Non-rebreathing face mask
at 6L/minute flow

100%
Bag-Mask-Valve at
8L/minute flow

100%
Endotracheal tube;
Laryngeal Mask Airway (LMA);
king airway

continuing education
feature

Albuterol
In order to understand the pharmacology of the inhaled emergency medication albuterol, a review of the adrenergic receptors is in order. Adrenergic
receptors are found along blood vessels, especially arterioles, lung tissues, the
heart, our eyes, our gastrointestinal tract, and many other tissues. Adrenergic receptor agonists are epinephrine, norepinephrine and some intravenous
anesthesia medications such as phenylephrine and ephedrine.
There are three adrenergic receptor types, which we are especially concerned about in emergency dental situations: alpha 1, alpha 2, and beta 1.
Figure 2 summarizes the actions of adrenergic receptor stimulation of tissues.

FIG

2

The Actions of Adrenergic Stimulation on Tissues
alpha 1 stimulation: vasoconstriction of arterioles and arteries
beta 1 stimulation: increases heart rate
beta 2 stimulation: causes bronchodilation of the bronchioles of the lungs

You administer inhaled albuterol puffs in order to stimulate beta 2 receptors. Beta 2 stimulation produces bronchodilation of lung tissues in a patient
who may be asthmatic or short of breath. In order for the albuterol vapor to
contact the bronchiolar smooth muscle and relax the muscle, help the patient
administer the albuterol the proper way with these instructions:
1. Begin by having the patient exhale as deeply as possible.
2. Administer a puff of the albuterol and inhale deeply.
3.	Hold the breath as long as comfortably possible, allowing the albuterol to contact the surface of the bronchi and the alveoli.
4. Exhale and then auscultate the lungs with a good stethoscope.
5. Repeat steps 1 to 4 as necessary.

“In order for the albuterol vapor to contact the bronchiolar
smooth muscle and relax the muscle, help the patient
administer the albuterol the proper way”

continued on page 78
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Inhaled Spirits of Ammonia
Inhaled spirits of ammonia (smelling salts) consists of a 0.3ml
friable glass ampule filled with liquid ammonia and isopropyl alcohol,
surrounded by a heavy paper or cloth, which prevents skin contact with the
shards of the broken glass ampule.
If a patient experiences lightheadedness, has become over-sedated, or develops
hypotension (syncope, fainting), the dentist snaps or crushes the glass ampule and holds
the exposed ammonia vapors in front of the nose of the patient. The pungent and irritating
ammonia vapors serve to stimulate the patient’s sensorium and should awaken the patient.
Inhaled spirits of ammonia is an “old fashioned” remedy for syncope. It irritates the nasal and
esophageal mucosa, causing excess muscous production. Inhaled ammonia also irritates the fundus of
the stomach, causing the excess production of stomach acid.
Athough there are other substitutes for inhaled spirits of ammonia, some dental boards specifically require
the dentist to stock ammonia ampules and have them readily and quickly available. Consult with your state’s
dental board rules. You are responsible for reading and knowing the rules that govern your dental practice.
We discussed the use of oxygen as a first-line drug to supply necessary oxygen to the vital organs and
tissue of the body. Adrenergic receptors are stimulated to cause an increase in blood pressure, an increase
in heart rate, and bronchodilation by albuterol. Finally, inhaled spirits of ammonia although old-fashioned,
stimulate arousal of patients experiencing hypotension, syncope or oversedation. n
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Claim Your CE Credits

P O S T-T E S T
Answer the test in the Continuing Education Answer Sheet and submit it by mail or fax with a processing
fee of $36. You can also answer the post-test questions online at www.dentaltown.com/onlinece. We
invite you to view all of our CE courses online by going to www.dentaltown.com/onlinece and clicking the
View All Courses button. Please note: If you are not already registered on www.dentaltown.com, you will
be prompted to do so. Registration is fast, easy and of course, free.

1. Oxygen is used by which organelle to manufacture ATP for the cell?
a. Golgi apparatus
b. Nucleus
c. Mitochondria
d. Endoplasmic reticulum
2. Which airway device delivers the highest FIO2 to the patient?
a. Nasal hood
b. Nasal cannula
c. Simple face mask
d. Non-rebreathing face mask
3. Your state dental board can dictate the emergency medications you
must carry and your familiarity with these medications.
a. True
b. False
4. Which gas is not a constituent of room air?
a. Chlorine
b. Oxygen
c. Nitrogen
d. Water Vapor
5. Albuterol primarily stimulates which receptor?
a. Alpha 1
b. Alpha 2
c. Beta 2
d. Beta 1

6. Albuterol causes bronchoconstriction of the lung passages.
a. True
b. False
7. Which is a natural adrenergic agonist?
a. Serotonin
b. Norepinephrine
c. Acetylcholine
d. Dopamine
8. Which of the following is not one of the steps in administering
oxygen?
a. Circulation
b. Airway
c. Breathing
d. Glucose Level
9. Inhaled Spirits of Ammonia is used to treat:
a. Hypoglycemia
b. Hypertension
c. Allergy
d. Angina Pectoris
e. Hypotension
10. Inhaled Spirits of Ammonia does not cause:
a. Hyperglycemia
b. Stomach acid secretion
c. Excess mucous

Legal Disclaimer: The CE provider uses reasonable care in selecting and providing content that is accurate. The CE provider, however, does not independently verify the content or materials. The CE
provider does not represent that the instructional materials are error-free or that the content or materials are comprehensive. Any opinions expressed in the materials are those of the author of the
materials and not the CE provider. Completing one or more continuing education courses does not provide sufficient information to qualify participant as an expert in the field related to the course
topic or in any specific technique or procedure. The instructional materials are intended to supplement, but are not a substitute for, the knowledge, expertise, skill and judgment of a trained healthcare
professional. You may be contacted by the sponsor of this course.
Licensure: Continuing education credits issued for completion of online CE courses may not apply toward license renewal in all licensing jurisdictions. It is the responsibility of each
registrant to verify the CE requirements of his/her licensing or regulatory agency.
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Instructions: To receive credit, complete the answer sheet and mail it, along with a check or credit card payment
of $36 to: Dentaltown.com, Inc., 9633 S. 48th Street, Suite 200, Phoenix, AZ 85044. You may also fax this form
to 480-598-3450 or answer the post-test questions online at www.dentaltown.com/onlinece. This written selfinstructional program is designated for 1.5 hours of CE credit by Farran Media. You will need a minimum score
of 70 percent to receive your credits. Participants only pay if they wish to receive CE credits, thus no refunds
are available. Please print clearly. This course is available to be taken for credit August 1, 2014 through its
expiration on August 1, 2017. Your certificate will be e-mailed to you within 3-4 weeks.
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