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Overview
Dental anxiety can be a barrier to the patient to seek dental treatment and a challenge to the treating 
dental team.  An overview of the available pharmacological means to manage the anxious patient in the 
dental office is presented.  The advantages and disadvantages as well as indications and contraindication 
of each sedation modality are discussed.

Learning Objectives

Upon completion of this course, the dental professional should be able to: 
• Understand the history of modern sedation in the dental office.
• List the different levels of the sedation continuum and their features.
• Recognize the ADA educational requirements for the various levels of sedation.
• List the different sedation techniques available to the trained dentist.
• Discuss the advantages and disadvantages of each of the sedation techniques.
• Discuss the indications and contraindications of the different sedation methods.
• Discuss the pre-sedation assessment of patient physical status.
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Introduction
Although the public’s opinion of dentistry as a 
profession has always been mostly favorable, a 
visit to the dental office has remained a source 
of fear and anxiety for a substantial number of 
patients.1,4  It has been shown that the percentage 
of people with dental anxiety in western societies 

ranges from 4% to 20%.2-5  While the cause or 
source of dental anxiety may be influenced by 
cultural differences, the prevalence of anxiety 
seems to transcend countries and cultures.6,7

Depending on the severity of dental anxiety and/
or phobia, it may lead to broken appointments, 
postponing treatment and in some severe cases, 
a complete avoidance of professional oral 
care.8  Ultimately, severely anxious and fearful 
patients have increased number of decayed and 
decreased number of restored or functional teeth.9  
Such patients usually require more extensive and 
complicated treatment, which causes additional 
fear and anxiety to the patient and increased 
stress to the dental team.10-12 

Regardless of the cause and level of anxiety 
which may vary among phobic patients, all 
patients expect and deserve treatment in a 
safe environment without fears and stress.  In a 
successful practice, the management of patient 
anxiety is paramount for both the patient and the 
dental team.  As in any other dental procedure, 
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understanding the patient’s needs, expectations, 
fears and apprehension is the first step in 
successfully managing the patient.

Malamed coined the term ‘the pain of fear’ to 
describe a circular relationship between pain and 
fear, where dental fear ultimately leads to more 
anxiety.13  This leads to poor oral health, and the 
negative effect of dental anxiety on oral health 
leads to reduced quality of life.10,14-19  The aim of 
this article is to provide an overview of conscious 
sedation in dentistry, and the various techniques 
available to the dental professional.  It is by no 
means intended to be an instructional guide on 
the use of sedation in the office.  

History
The contributions of dentistry to the management 
of pain and anxiety have been well-documented.20,21  
In 1844, Dr. Horace Wells, a dentist from New 
England, in public demonstration to the staff 
of the Massachusetts General Hospital, used 
nitrous oxide to sedate a patient undergoing 
tooth extraction.  The demonstration was deemed 
a disaster when the patient cried or moaned 
during the procedure.  Two years later, in 1846, 
Dr. William T.G. Morton, on the same stage, 
successfully demonstrated the use of ether during 
tooth extraction.

Dr. Wells and Dr. Norton are considered the 
fathers of anesthesia (although official recognition 
is given to Dr. Wells) for the introduction of 
nitrous oxide and for the successful use of ether, 
respectively.22  It is of note, that twenty years after 
Dr. Wells’ ill-fated demonstration, the use of 100% 
nitrous oxide was popularized by Dr. William 
T.G Morton in 1863.23  The current practice of 
using a mixture of nitrous oxide and oxygen was 
introduced by Andrews in 1869.23

Over the past decades, the efforts and contributions 
of many great practitioners led to the modern 
practice of intravenous sedation in ambulatory 
settings.  The technique of administering multiple 
drugs to induce sedation by titration was introduced 
be Niels Bjorn Jorgensen (1945) who is recognized 
as the father of intravenous sedation in dentistry.  
This technique deservedly bears his name as the 
Jorgensen technique.23

Sedation Continuum
Just as the history of sedation is a continuum of 
events and discoveries, it is important to understand 
that sedation itself is a continuum.  The boundaries 
between the different levels of sedation may not 
always be evident to the untrained or inexperienced 
and progression from one level to a higher level 
may quickly occur as patients do not always 
respond predictably to any particular sedative 
agent, i.e., they may respond idiosyncratically.  
Table 1 summarizes the different levels of sedation 
continuum and their characteristics.

Levels of Sedation
Definitions of sedation and guidelines are published 
by several dental professional organizations, 
notably the American Academy of Pediatric 
Dentistry, the American Association of Oral 
Maxillofacial Surgeons, and the American Dental 
Association (ADA).  Information on the guidelines 
can be found on their respective websites.24-28

The ADA’s guidelines also include the educational 
requirements needed to qualify a dentist to provide 
sedation in their office as well as guidelines for 
teaching sedation to dentists and dental students.28  
Although most state dental boards base their 
requirements on the ADA guidelines, dentists 
should contact their respective state board for 
specific information.

Table 1. The Sedation Continuum.
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Sedation is defined as the use of a drug or a 
combination of drugs to depress the central nervous 
system (CNS), thus reducing the awareness of the 
patient to their surroundings.  Depending on the 
degree of CNS suppression, the sedation may be 
conscious, deep, or general.  Sedation does not 
control pain and, consequently, does not eliminate 
the need for the use of local anesthetics.

Conscious sedation is a controlled, 
pharmacologically induced, minimally depressed 
level of consciousness that retains the patient’s 
ability to maintain a patent airway independently 
and continuously and respond appropriately to 
physical and/or verbal commands.  The drugs 
used should have a wide margin of safety to 
prevent loss of consciousness.

The followings levels of sedation, as well as the 
education requirement, are promulgated in the 
ADA guidelines.27,28

Minimal Sedation (Anxiolysis)
Minimal sedation is a state of minimally 
depressed level of consciousness produced 
by a pharmacologic method that retains the 
patient’s ability to independently and continuously 
maintain an airway and respond normally to tactile 
stimulation and verbal commands.  Although 
cognitive function may be modestly impaired, 
ventilatory and cardiovascular functions are 
unaffected.  Minimal sedation may be achieved 
with an oral sedative alone or in combination with 
nitrous oxide/oxygen.

• Educational Requirements for Minimal 
Sedation 
In addition to Basic Life Support (BLS) or 
Health Care Provider (HCP) certification, the 
dentist must have completed a 14 hour course 
in nitrous oxide/oxygen sedation technique, 
including clinical competency.  This course is 
usually completed as part of the dental school 
curriculum.  The use of enteral and/or combined 
enteral/nitrous oxide/oxygen sedation requires 
an additional 16 hours of didactic instructions 
including clinically oriented experience.

Moderate Sedation
Moderate sedation is a drug induced depression 
of consciousness during which patients respond 
purposefully to verbal commands either alone or 

accompanied by light tactile stimulation (e.g., open, 
close...).  No interventions are required to maintain 
a patent airway and spontaneous ventilation is 
adequate.  Cardiovascular function is usually 
maintained.  In this state, the reflex response to 
pain is not considered purposeful.

• Educational Requirements for Moderate 
Enteral (i.e., Oral) Sedation 
In addition to the nitrous oxide/oxygen course 
described under minimal sedation, the dentist 
must complete a minimum of 24 hours of 
didactic instructions as well as 10 adult clinically 
oriented cases that include 3 live clinical 
cases.  The dentist should also demonstrate 
competency in airways management, i.e., be 
BLS and Advanced Cardiac Life Support (ACLS) 
certified or complete a course designed for 
management of sedation emergencies.

• Educational Requirements for Moderate 
Parenteral (i.e., Intravenous) Sedation 
The clinician must complete a minimum of 60 
hours of didactic instructions and document 
competency based on having successfully 
completed 20 live clinical cases as well as 
competency in airway management, i.e., be BLS 
and ACLS certified or complete a course designed 
for management of sedation emergencies. 

Deep Sedation and General Anesthesia
Deep sedation is a drug induced loss of 
consciousness during which patients cannot be easily 
aroused but respond purposefully following repeated 
stimulation.  The ability to independently maintain 
ventilatory function is often impaired.  Patients may 
require assistance in maintaining a patent airway 
and positive pressure ventilation may be required.  
Cardiovascular function may be impaired.

General anesthesia is a drug induced loss of 
consciousness during which patients are not 
arousable, even by painful stimulation.  The ability 
to independently maintain ventilatory function 
is often impaired, often requiring assistance in 
maintaining a patent airway.  Positive pressure 
ventilation may be required. Cardiovascular function 
may be impaired.

• Educational Requirements for Deep Sedation 
and General Anesthesia 
Dentists desiring to provide deep sedation and/
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or general anesthesia in their offices should 
be trained in an accredited post-graduate 
residency program such as those in oral and 
maxillofacial surgery or dentist anesthesiologist 
programs and show competence in deep 
sedation or general anesthesia. 

Clinical Considerations
In dentistry the three most common routes of 
drug administration used to induce a desired 
level of sedation, alone or in combination, include 
the enteral route (mainly oral), parenteral route 
(mostly intravenous), and inhalation (primarily 
nitrous oxide/oxygen).

Oral Sedation
Because of convenience, oral sedation is the most 
common and the most accepted by patients.  It 
is often used for the management of the mild to 
moderate anxiety and in some cases to assist 
the patient to have a restful night prior to the 
appointment.  The goal is to produce a lightly 
sedated, relaxed, more cooperative patient that is 
easier to manage and not to produce moderate 
sedation or pain control.

Because of the sedative effect, no matter how 
mild, it is the responsibility of the dentist to 
inform the patient of the need of a responsible 
adult escort to and from the office.  Examples 
of oral sedatives used in dentistry include 
benzodiazepines such as diazepam (Valium), 
lorazepam (Ativan), triazolam (Halcion), and 
midazolam (Versed); and non-benzodiazepines 
such as zolpidem (Ambien) and zaleplon (Sonata).

• Advantages 
Compared to other sedation modalities, the 
cost of oral sedatives to the patient and the 
dentist is minimal.  There are no special 
techniques, equipment or injections involved, 
and the dentist does not require extensive 
advanced training.  Oral sedation can be 
beneficial to patients with medical conditions 
such as cardiovascular disease, renal/hepatic 
diseases, epilepsy and diabetes.  Nonetheless, 
it is always advisable to consult the patient’s 
physician to better understand the patient’s 
medical status.29

• Disadvantages 
One of the major disadvantages of oral 
sedation is the inability to titrate.  Because the 

drug has to travel through the gastrointestinal 
tract and the portal hepatic circulation, only a 
small portion of the drug will reach its site of 
action.  The onset of action (30 minutes to 60 
minutes) as well as recovery may be delayed.  
Relying on patients’ compliance, especially 
providing an escort, may be a problem.  
Potential common adverse drug effects include 
nausea and vomiting.

• Indications 
Oral sedation alone is mainly used in the 
management of the mild to moderate dental 
anxiety.  It may also be used or as an adjunct 
to other methods of sedation for the severely 
anxious.  However, in the latter case, the dentist 
should have additional advanced sedation 
training beyond the dental school curriculum.

• Contraindications 
Oral sedatives should be avoided if (1) rapid 
onset of action and titration are desired - in 
this case inhalation or intravenous sedation 
would be a better choice; (2) patient has a 
history of chronic drug use - it is important to 
explain to the patient the importance of honest 
disclosure, as sedation may be ineffective in 
patients with high tolerance to certain drugs; 
(3) patient has known allergy to the sedative; 
(4) patient is pregnant or nursing; (5) patient 
is being treated for depression and bipolar 
disorders; and (6) patient has acute narrow-
angle glaucoma – avoid benzodiazepines.

Inhalation Sedation
Inhalation sedation involves the passage of 
gases to the cardiovascular system via the lungs.  
Nitrous oxide/oxygen is the most commonly 
used inhalation anesthetic in dentistry.30  Indeed, 
in dentistry, inhalation sedation is synonymous 
with the use of nitrous oxide/oxygen.13  Nitrous 
oxide/oxygen has a long history of safety and 
in providing conscious sedation to the anxious 
patient.30  Although nitrous oxide/oxygen has 
some analgesic properties, it is not intended as a 
substitute to local anesthetics.31-33

• Advantages of Nitrous Oxide 
Nitrous oxide/oxygen and other inhalation 
drugs reach their destination by moving from 
a high pressure to a low pressure system.  
Because nitrous oxide is a relatively insoluble 
gas and does not break down in the body, it is 
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flow of oxygen (i.e., greater than 30% oxygen 
concentration).  Nitrous oxide is absolutely 
contraindicated in patients unable or unwilling 
to wear a nasal mask or to breathe through 
the nose.  Other contraindications include 
sinusitis, recent ear surgery, severe psychiatric 
or personality disorders, and chronic obstructive 
pulmonary disease - in those patients the 
respiratory drive is initiated by low oxygen 
levels as opposed to high CO2 levels, providing 
constant high concentration of oxygen during 
sedation removes the stimulus for breathing.1-4

 Additional contraindications include 
claustrophobia, B12 or folate deficiency, 
patients undergoing bleomycin chemotherapy - 
patients may be at increased risk of developing 
respiratory toxicity and failure if exposed to 
high concentrations of oxygen, pregnancy, 
especially the first trimester - due to the ability 
of nitrous oxide to inactivate the enzyme 
methionine synthase related to DNA production, 
and because of its effect on the production and 
function white blood cells, it has been suggested 
that nitrous oxide should be avoided in immune 
compromised patients.5-9,34,35

Intravenous Sedation
Intravenous sedation (IV) entails the administration 
of sedative agents directly into the vascular 
compartment.  The use of IV sedation in a dental 
office requires additional advanced training beyond 
the curriculum of dental schools.  The most common 
parenteral sedation technique in the general dental 
office involves the use of a benzodiazepine (e.g., 
diazepam or midazolam) alone or in combination 
with an opioid (e.g., fentanyl or demerol).  Because 
of potential additional risks, other techniques such 
inhalation should be considered first.

• Advantages 
A major advantage of IV sedation is that it allows 
for titration.  It provides for rapid onset (20-25 
seconds) and shorter recovery compared to oral 
sedation, but longer than nitrous oxide/oxygen.  
In an emergency, it provides ready access to a 
vein.  Finally, patients will often have vague or no 
recollection of the procedure or the length of time 
they were under treatment.

• Disadvantages 
The need for access to a peripheral vein and the 
anticipated pain may alarm the severely anxious 

readily available to reach its site of action for 
peak effect within minutes.  The same property 
allows fast elimination of the drug from the 
body once the pressure gradient is reversed, 
thus providing for quick recovery.  Rapid onset 
can be achieved with intravenous conscious 
sedation; however, the recovery is delayed.

 Nitrous oxide/oxygen is also titratable.  Not 
only does it allow to control of the depth and 
duration of sedation, but it is unique in its ability 
especially when immediate need to decrease 
the level of sedation is desirable, an advantage 
that intravenous sedation does not provide.  
Since no injection is needed, it is particularly 
desirable when anxiety stems from the fear of 
needles.  Nitrous oxide/oxygen may be used 
without local anesthesia in selected procedures 
such as dental prophylaxis and scaling.  Finally, 
nitrous oxide/oxygen, if used properly, has very 
few side effects.

• Disadvantages of Nitrous Oxide 
Most of the disadvantages of nitrous oxide 
relate to equipment and the logistics of safe 
delivery such as operatory space, cost of the 
equipment, supplies and cost to the patient.  
Although the cost, compared to intravenous 
sedation, to the patient is less.  Because 
of its low potency (high minimal alveolar 
concentration), the nitrous oxide/oxygen may 
not always produce the desired effects on all 
patients.  As stated above, the effectiveness 
of nitrous oxide will depend on the patient’s 
willingness to breathe the gas.  Finally, chronic 
exposure of office personnel may lead to 
serious consequences; however, the risk can 
be minimized by a proper scavenging system.

• Indications 
The main indication for the use of nitrous oxide/
oxygen sedation is the management of mild to 
moderate dental anxiety.  It is also useful in the 
management of the medically compromised 
patients, such as those with cardiovascular 
diseases.  Patients with a severe gag reflex who 
may not tolerate impressions or radiographs 
may benefit from the use of nitrous oxide.

• Contraindications 
Nitrous oxide/oxygen has long been considered 
safe and the ‘ideal’ sedative, as long as it 
is delivered in combination with a constant 
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patient.  The use of nitrous oxide/oxygen as a 
pre-sedative may prove useful in this situation.  
A potential concern is local complications at the 
injection site.  Other disadvantages include the 
need for additional training on the part of the 
clinician and the need for a responsible adult 
escort for the patient.

• Indications 
The principal indication for the use of 
intravenous sedation is the management of 
moderate to severe anxiety, where oral and/or 
nitrous oxide/oxygen may not be effective.  It 
is also indicated when longer, more involved 
procedures are planned such as impacted third 
molar extractions or when amnesia is desired.

• Contraindications 
Intravenous sedation should not be 
administered by unqualified, i.e., untrained 
providers.  It is also contraindicated during 
pregnancy and the extremely obese - due to 
difficulty to maintain patent airways or access 
to the airways in case of an emergency.

Patient Evaluation and Assessment
Patient evaluation and pre-sedation assessment 
is crucial in determining the patient’s suitability for 
sedation, for choosing an appropriate technique, 
and in preventing unwanted complications and 
emergencies.  The pre-sedation assessment 
starts with a detailed review of the medical and 

dental histories.  Allergies, history of adverse 
reactions to drugs and prior sedation experiences 
should be clearly noted.   All positive responses 
by the patient should be clarified further and 
notated.   For example, if the patient answered 
yes to asthma, further information about causes, 
frequency, date of hospitalization if any, and 
medications should be obtained and noted.

The pre-sedation assessment, especially for 
patients considered for moderate to deep sedation 
in the dental office, should also include baseline 
vital signs, weight, airways evaluation (Mallampatti 
classification), status of major organ systems, and 
the patient’s American Society of Anesthesiologists 
(ASA) Physical Status (PS) classification (Table 
3).36  Patients with PS I and PS II are good 
candidates for sedation in the general dentist office.  
A patient with PS III may be treated with caution as 
an outpatient by a well-trained provider.

Conclusion
The prevalence of dental anxiety is considerable.  
Anxiety and “fear of the dentist” can be an 
obstacle to the patient to seek dental care and a 
source of frustration and additional stress to the 
dentist.  The consequences of postponing and 
avoiding professional care can affect overall oral 
health and quality of life.  Management of the 
fearful patient can be accomplished, with varying 
degrees of success, via non-pharmacological and 
pharmacological means.

Table 2. The ASA PS classification with examples.
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please go to: 
www.dentalcare.com/en-US/dental-education/continuing-education/ce464/ce464-test.aspx

1. Nitrous oxide sedation was first introduced to dentistry by:
a. Dr. Horace Wells
b. Dr. William T.G Morton
c. Dr. Colton
d. Dr. Niels Bjorn Jorgensen

2. The technique of titrating multiple drugs to induce sedation was introduced by:
a. Dr. Horace Wells
b. Dr. William T.G Morton
c. Dr. Colton
d. Dr. Niels Bjorn Jorgensen

3. The boundaries between different levels of sedation are well demarcated.
a. true
b. false

4. When administering drugs for sedation, it is always possible to predict the level of sedation.
a. true
b. false

5. Minimal sedation can be achieved with:
a. oral sedative alone
b. combination of oral sedative and nitrous oxide/oxygen
c. none of the above
d. both A and B

6. All of the following are qualification requirements to provide minimal enteral sedation 
except:
a. 14 hours nitrous oxide course
b. 16 hours of didactic instructions
c. Basic Life Support (BLS)
d. Advanced Cardiac Life Support (ACLS)

7.	 If	during	sedation,	the	patient’s	airways	are	open	with	adequate	ventilation	and	responds	
purposefully to verbal command.  Which of the following best describes her level of 
sedation
a. minimal sedation
b. moderate (“conscious”) sedation
c. deep sedation
d. general anesthesia

8. According to the ADA guidelines on educational requirements, a general dentist who 
completed a weekend course in IV sedation can provide the level of sedation in question 7.
a. true
b. false

www.dentalcare.com/en-US/dental-education/continuing-education/ce464/ce464-test.aspx
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9. A sedated patient responds only to repeated painful stimulation, his airways may need 
assistance and ventilation may be impaired.  This patient is:
a. minimal sedated
b. moderately medated
c. deeply sedated
d. under general anesthesia

10. All of the followings are advantages of oral sedation EXCEPT:
a. ease of administration
b. no special equipment needed
c. ability to titrate
d. cost to the patient

11. Patient escort is optional if oral sedation only is considered.
a. true
b. false

12. Benzodiazepines should be avoided in patients with acute narrow-angle glaucoma.
a. true
b. false

13. Because of its analgesic properties, nitrous oxide can be an adequate substitute to local 
anesthetics.
a. true
b. false

14. Which of the following techniques allow a relatively rapid increase AND decrease of the 
level of sedation?
a. nitrous oxide/oxygen sedation
b. oral sedation
c. intravenous sedation
d. a combination of B and C

15. All of the following are true about nitrous oxide EXCEPT:
a. titratable
b. rapid onset and recovery
c. high potency
d. all of the above are correct

16. Which of the following are advantages of intravenous sedation:
a. ability to titrate
b. slow onset
c. amnesia
d. A and C only

17. Contraindications of intravenous sedation in the general dental office include:
a. untrained provider
b. pregnant patient
c. extremely obese patient
d. all of the above
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18. The pre-sedation assessment should include:
a. review of medical history
b. base line vital signs
c. ASA status
d. all of the above

19. According to the ASA physical status classification, a 34-year-old male heavy smoker with 
no known systemic disease would be considered:
a. ASA I
b. ASA II
c. ASA III
d. ASA IV

20. Which of the following ASA physical status would not be good candidate(s) for sedation in 
the general dentist office?
a. ASA I
b. ASA II
c. ASA III
d. ASA IV
e. both C and D are not good candidates
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