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Abstract

Purpose of Review Sedation and anesthesia in dental office—based settings are specialty practices that have unfortunately
been riddled with bad outcomes and near misses. Both healthcare professionals and the public usually receive information
about these events from media reports and seldom from any other comprehensive sources. This review will identify potential
sources of reliable data in which to guide practice and training.

Recent Findings Recent investigations into the training of practitioners and auxiliaries, the dental office-based setting, and
regulations governing dental sedation and dental anesthesia practice have highlighted a glaring lack of reliable data in which
to pinpoint root causes and potential solutions.

Summary The path forward to increased safety may exist in awareness of the issues and potential closed-claims analysis of
outcomes. Because of the lack of systemic and ongoing data collection for mainly private practice and dental office—based
sedation and anesthesia settings, insurance and closed-claims data investigations may be the most reliable source for current

morbidity and mortality examinations.

Keywords Dental anesthesia - Patient safety - Pediatric dentistry - Pediatric anesthesia - Anesthesia education -
Sedation guidelines - Dental sedation guidelines - Dental anesthesia care team - Anesthetist operator model - Single

operator model

Introduction

The distinct specialties of dentistry and anesthesiology have
been intertwined since the first successful public demonstra-
tion of ether anesthesia on October 16th, 1846, at the Mas-
sachusetts General Hospital by dentist William T.G. Morton.
Although both fields have developed significantly since then,
the practice of general anesthesia and sedation for dental
procedures by both specialties remains popular and common
in the USA, Canada, and other parts of the world.

A great deal of controversy still exists as to the stand-
ard of care and best practice models in dental sedation.
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Sedation and anesthesiology in medical practice are gov-
erned by extensive regulations, require standardized train-
ing, and follow thoroughly reviewed guidelines. Curiously,
dentistry does not follow the same models in either the
office or hospital-based settings, despite being regulated by
state and provincial dental regulatory bodies. Due to long-
engrained differences in training, remote clinical settings,
lack of standard protocols, and differing requirements by
each state’s dental boards, the provision of sedation and
anesthesia is often practiced in settings that might be con-
sidered risky by those in the medical field.

Both clean and sterile dental procedures, extensive and
invasive in scope, are performed regularly on a variety of
patients ranging from young pediatric patients to patients
with complex special healthcare needs and an increasing
geriatric patient population. Various methods of anesthesia
including parenteral and enteral sedation, inhalation seda-
tion, deep sedation, and general anesthesia are administered
in dental offices or clinics. Commensurate with the increase
in demands, dentistry has also seen advances in the utili-
zation of sedation techniques, monitoring requirements,
advanced training, and practice regulation, although not at
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the same rate as seen in the medical field. This has led to
the creation of separate, sometimes contradictory, and often
overlapping guidelines for adult and pediatric patients and
subsequently increased scrutiny on the incidence of morbid-
ity and mortality in dental anesthesia. While it appears that
in some practice models common in dentistry, there may
be higher morbidity and mortality, accurate data is limited
and difficult to obtain [1]. This article will review both the
advances made in dental sedation and anesthesia as well as
the continued opportunities for improvement.

Growth in Dental Office-Based Sedation
and Anesthesia

The number and complexity of procedures being performed
in dental office—based settings have increased significantly
[2]. Recent investigations have estimated procedures utilizing
deep sedation and general anesthesia in oral surgery offices
alone number 2.8 million annually [3]. The popularity of more
invasive surgeries with immediate dental cosmetic results has
risen dramatically, and in pediatrics, parents and caregivers
prefer sedation to the trauma of restraint. In 2016, Patel et al.
noted that protective stabilization (i.e., papoose board) was the
least accepted advanced dental treatment strategy by parents
of children undergoing dental procedures [4]. Additionally,
with the increasing utilization of moderate sedation and gen-
eral anesthesia among pediatric dentists, caregivers are more
reliant upon these modalities in the course of restorative den-
tal treatment [5]. Other recent surveys have demonstrated up
to a 240% increase in utilization of both ambulatory surgery
centers (ASCs) and hospital-based operating rooms for pediat-
ric dental care under general anesthesia from 2007-2017 [6].

Training and Education in Dentistry

As a result, dentists, anesthesiologists, and other physicians
have increased their efforts to improve training and safety of
dental anesthesia. The 2018 Commission on Dental Accredi-
tation (CODA) standards for post-doctoral residency training
in pediatric dentistry were revised and, for the first time, had
requirements with regard to the number and type of sedation
each pediatric dental resident needed to perform for accredita-
tion (Table 1). Similar numerical thresholds to determine basic
competency are published by CODA for dental anesthesiology,
advanced periodontology, and oral and maxillofacial surgery.

The demand for general anesthesia has increased partly
because of the high failure rate (30-40%) of enteral sedation
techniques. Each State in the USA (and province in Canada)
has different requirements for dental sedation and anesthesia.
Restrictions exist in routes of administration of the medica-
tion (enteral versus parenteral), type and number of medi-
cations, and targeted depth of sedation. Unfortunately, this
can lead to the sedatives used for enteral sedation that are
sometimes employed in dosages and combinations beyond
their intended depth leading to deeper levels of sedation.

More challenging patients are seeking dental care and are often
referred to academic centers. Dentists and trainees are increas-
ingly encountering patients presenting with anxiety, hypertension,
developmental delay, overactive gag reflexes, local anesthesia
failures, a fear of needles, or claustrophobia who need sedation
and general anesthesia [7]. Additionally, the market pressures of
the patient and parental expectations of amnesia or “pain-free”
and “injection-less” dental treatment have further driven the need
for sedation and anesthesia services [8]. A 2016 study went as
far as to propose that “Moderate sedation with midazolam (OR
2.9, 95%CI 1.2-6.9) or midazolam/ketamine (OR 4.3, 95%CI
1.6-11.4) improved children's future behavior” [9].

Table 1 Overall length of post-doctoral specialty dental training and moderate sedation level training

Dentist practitioner Overall Sedation- or anesthesia-related training by CODA Clinical competency and practice permit
length of
training
Hospital-based 1-2 years 70 h of hospital-based anesthesia rotation Certificate of completion of Graduate Practice
general practice Residency and applicable U.S. state dental board
resident permitting for minimal/moderate sedation
Pediatric dentist 2 years -20 patient experiences with N,O Pediatric dentistry advanced training certificate and
-50 patient experiences with other sedatives (25 as applicable U.S. state dental board permitting for
primary operator/sedationist) minimal/moderate sedation
-4 consecutive weeks of a rotation in general anes-
thesia
Periodontist 3 years Clinical competency in enteral and parenteral Periodontology specialty advanced training certificate

moderate sedation to standards outlined in ADA

Guidelines
-20 live patient experiences
60 h of didactic instruction

and applicable U.S. state dental board permitting
for minimal/moderate sedation
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Pre-doctoral Dental Training in Sedation
and Anesthesia

The typical 4-year dental school graduate in the USA
is competent in delivering intra-oral local anesthesia as
part of the American Dental Association’s (ADA) CODA
minimal educational standards and some form of pain
and anxiety control to dental patients. Often, the most
accessible and common form of anxiolysis for general
dentist practitioners to learn is minimal sedation such as
inhalation sedation with nitrous oxide or the prescription
of a single dose of an oral sedative medication. They typ-
ically receive didactic and clinical instruction in various
techniques of intra-oral local anesthesia administration,
including relevant pharmacology, physiology, anatomy,
and potential for complications. Recognition of com-
plications, including local anesthesia systemic toxicity
(LAST), paresthesias associated with administration, or
inadvertent intravascular injection with local anesthesia
is a critical component of pre-doctoral education. They
are exposed to the concept of moderate sedation and the
principles of deep sedation and general anesthesia. Some
students in dental education institutions receive initial
clinical instruction through a peer-to-peer model of intra-
oral local anesthesia administration. This model seldom
extends to nitrous oxide inhalation sedation, although a
few institutions have implemented this type of experien-
tial learning [10]. Many states use age-based delineation
for use in the pediatric population, with 12 years of age
being a common age marker. Although pre-doctoral den-
tal students may not receive clinical training in the vari-
ous modes of sedation and anesthesia, the ADA strongly
encourages continued instruction in minimal and moder-
ate sedation techniques utilized in dentistry [11].

Specific to dentists at both the pre-doctoral and post-
doctoral levels is an emphasis upon the route of adminis-
tration of sedative medications. Unlike in hospital-based
or ambulatory surgery settings, general dentists in the
office-based or clinic-based setting generally do not have
the resources, personnel, or training to routinely admin-
ister parenteral medications. Most importantly, within
the practice of dentistry within the U.S., the most recent
“2016 ADA Guidelines for the Teaching of Pain Control
and Sedation for Dentists and Dental Students” explicitly
define the dose of enteral sedative medications intended
for minimal sedation to not exceed the maximum recom-
mended dose (MRD). The MRD of any drug intended for
minimal sedation is defined as.

Maximum recommended dose (MRD): the maximum
[U.S. Food and Drug Administration]-recommended
dose of a drug, as printed in FDA-approved labeling,
for unmonitored home use.

Additionally, the ADA directs a specific method in which
enteral minimal sedation can be administered by general
dentists and some specialists with no other sedation or anes-
thesia training. The guidelines specify that.

Dosing for minimal sedation via the enteral route —
minimal sedation may be achieved by the administra-
tion of a drug, either singly or in divided doses, by the
enteral route to achieve the desired clinical effect, not
to exceed the maximum recommended dose (MRD).

Instruction in minimal enteral sedation, as defined by
the ADA, must be 16 course hours in length, and learners
must either administer sedative medications under faculty
supervision or observe patients undergoing enteral minimal
sedation. Nitrous oxide inhalation sedation in combination
with enteral sedation techniques can be considered minimal,
moderate, or deep sedation depending on a patient’s clinical
presentation.

Dentist General Practitioner Moderate
Sedation Training

General dentists and dental specialists who do not receive
sedation or anesthesia training in their post-doctoral program
may provide parental moderate sedation after matriculation
from a 4-year accredited dental school by participating in
and successfully completing a 60-h, 20 live patient continu-
ing education course outlined by the 2016 ADA Guidelines.
The types of dentist practitioners without formal or struc-
tured moderate sedation training are.

e General dentists

e General dentists with advanced education in general den-
tistry (AEGD)

e General dentists in hospital-based general practice resi-

dencies (GPR)

Endodontists

Dental public health specialists

Orofacial pain specialists

Oral medicine specialists

Oral and maxillofacial pathologists

Oral and maxillofacial radiologists

Orthodontic and dentofacial orthopedic specialists

Prosthodontists

In these continuing education courses for dentists, basic
physiologic monitoring, pharmacology related to moder-
ate sedation, venipuncture, and rescue from unintended
deeper levels of sedation are stressed. Some, but not all,
courses require certification in advanced cardiac life sup-
port (ACLS). Upon successful completion and demonstra-
tion of competency, practitioners are eligible for parenteral
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moderate sedation permitting by their respective state dental
boards. To satisfy these requirements for a pediatric popu-
lation, candidates are required to submit clinical evidence
or documentation of age-appropriate cases (dependent on
state regulations) or didactic/clinical hours from a post-doc-
toral residency program. For example, a recent regulation
established in California states that permit application and
renewal require documentation of at least 20 moderate seda-
tion cases in a “pediatric endorsement” process stated below.

California Code of Regulations § 1043.1. Permit
Application Requirements.

(e) If the applicant wishes to administer or order the
administration of moderate sedation to patients under
thirteen years of age, the applicant shall apply for a
pediatric endorsement to their moderate sedation
permit as set forth in Section 1043.8.1 and receive
approval from the Board.

It should be noted that patient safety and crisis manage-
ment as curriculum items are not specifically addressed in
ADA educational standards. Concepts of team communica-
tion, early identification, and “mock drills” are not routinely
used in a pre-doctoral or continuing education-level cur-
riculum. There is no requirement for discussion of outcomes
or morbidity and mortality from dental procedures and/or
complications from sedatives or anesthetics involved in den-
tal care.

Post-doctoral Training in Sedation
and Anesthesia

Some ADA-recognized and CODA-accredited advanced
education post-doctoral programs, otherwise known as den-
tal specialty training programs, incorporate differing lev-
els of sedation and anesthesia training. Specific accredited
post-doctoral residencies require that graduating residents
be competent in the delivery of advanced forms of sedation
and anesthesia in dental settings. For some programs, such
as pediatric dentistry and periodontics, competency must
be attained in moderate sedation. Post-doctoral programs
in dental anesthesiology and oral and maxillofacial surgery
require competency in deep sedation and general anesthesia.
However, attainment of these levels of clinical competencies
for a specific dental specialty’s intended treatment popula-
tion is highly variable not only from one specialty to the
next, but also from different institutions. This variability not
only extends between specialties but between states as well.
Minimum training requirements for various practitioners
allowed to provide dental anesthesia and sedation are listed
in Table 2

@ Springer

Safety Vulnerabilities of Dental Sedation
and Anesthesia

Since dental office-based sedation and anesthesia have been
long considered the prototypical non-operating room anes-
thesia (NORA) venue, the common dental practice models
have endured many of the same techniques without change.
The requisite safety assurances and quality process prac-
tices that are present in hospitals, accredited surgery centers
(ASC), or physician-based office settings are not incorporated
or utilized with regularity in dental office settings. The fun-
damental systems such as reserve oxygen sources, backup
power generation, trained auxiliary personnel, ACLS or
PALS certification, or ready access to consultant practitioners
are absent. When coupling these factors with findings from
a 2017 closed-claims examination performed by Woodward
et al. on non-operating room settings, the dental office—based
setting is at high risk for potential patient harm [3].

The submitted closed-claims number of dental
office—based sedations and anesthetics may be dispropor-
tionally small compared to the volume of procedures per-
formed in hospital-based settings, yet the characteristics of
NORA complications raise concern. From recent reports,
the metrics examined for NORA medical procedures indi-
cate that safety and quality are trailing far behind the tradi-
tional hospital operating room setting [12e]. Cases result-
ing in patient death performed outside of hospitals were
more likely to involve patients under the age of 16 years,
lie within an American Society of Anesthesiologists (ASA)
physical status category of 3-5, and involve monitored
anesthesia care (MAC) and natural airway anesthesia [13].
A landmark study by Bennett et al. found that respiratory
complications compromised the bulk of malpractice claims
with a frequency that exceeded that of hospital operating
room settings in children undergoing anesthesia out of the
OR [14e]. In dental office—based sedation or general, these
risks may be magnified because the airway is shared, there
may be noise interference from intra-oral suctions and den-
tal handpieces, and access to immediate resuscitative sup-
port and trained personnel is minimal. Airway rescue can
be complicated by an operating dentist and dental materials
continually occupying the upper airway space and impeded
by oral isolation devices (rubber dams, combination suc-
tion—tongue retraction devices, dental appliances), and
saliva, blood, or irrigation.

A common practice in dentistry is the single-operator
model where the dentist provides both deep sedation or gen-
eral anesthesia simultaneously with the procedure itself [15].
The accompanying dental personnel involved with these
types of procedures are dental assistants or auxiliaries with
minimal to no formal medical training in sedation or anes-
thesia, particularly with pediatrics. These dental auxiliaries
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have no consistent training in sedation or anesthesia, includ-
ing recognition of complications or resuscitative care, such
as pediatric or adult advanced life support. Some dental
assistants may receive training in patient monitoring and
may even be asked to administer medications intravenously,
although their training is not commensurate with that of a
registered nurse [16, 17].

Models of Sedation and Anesthesia Practice

It is currently unknown how many sedations are performed for
dental procedures in the office-based setting. A recent study
has demonstrated that both moderate sedation and general
anesthesia are effective at extending caries-free time in chil-
dren with early childhood caries (ECC) or severe early child-
hood caries (S-ECC), with a slight advantage given to dental
treatment under general anesthesia [18]. However, unlike hos-
pital-based care, there is currently no reliable way to track the
number and types of procedures being performed in the dental
office-based settings. Data for adult sedation and anesthesia
for dental procedures is scant as well, and there remains no
reliable method to track the number or types of elective pro-
cedures performed in the dental office—based settings.

In pediatric dentistry practice in the USA, oral moder-
ate sedation with single or multiple agents is by far the most
popular treatment modality utilized for intentional moderate
sedation. Various regimens, including combinations of opi-
oid analgesics and/or nitrous oxide inhalation sedation, are
commonly practiced [19]. For decades, orally administered
meperidine, along with benzodiazepines or antihistamines,
has been common techniques. Oral codeine was another
frequently used medication, but after a U.S. FDA warning
against its use in children under age 12 [20], its use has all
but disappeared from pediatric use. Chloral hydrate has found
a similar fate. As an alternative, some practitioners are using
oral morphine to provide analgesia and sedation during pedi-
atric dental procedures [21]. It should be noted that various
states, hospitals, or healthcare entities may limit a provider’s
treatment by pre-defining either the type and/or number of
medications (including nitrous oxide and local anesthetic) that
may be used for various levels of sedation.

Recommendations outlined in the updated 2019 Ameri-
can Academy of Pediatrics/American Academy of Pediatric
Dentistry’s (AAP/AAPD) “Guidelines for Monitoring and
Management of Pediatric Patients During and After Seda-
tion for Diagnostic and Therapeutic Procedures: An Update”
recommend a dentist utilize at least a dental assistant when
utilizing minimal or moderate sedation on children. The den-
tal assistant, while performing the regular “interruptible”
duties of dental care, must also be able to assist in monitor-
ing and, if needed, assist in resuscitation from a sedation-
related event [22]. The current 2019 AAP/AAPD Guidelines
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were updated to recommend a separate anesthesia provider
(dentist or physician anesthesiologists, physician, certified
registered nurse anesthetists, or an additional oral surgeon)
when administering deep sedation or general anesthesia to
pediatric patients in dental settings [23ee].

Patient monitoring has also been addressed by the
AAP/AAPD Guidelines and reinforced with educational
standards. Consistent with CODA and ASA standards, a
conscious patient is monitored with a pulse oximeter, an
intermittent non-invasive blood pressure cuff, a pre-tracheal
stethoscope, and/or capnography. These pediatric guidelines
also spell out the requirement of a cardiac defibrillator and
requisite training in its use for deep sedation or general anes-
thesia. Table 3 summarizes the typical practice models of
dentist practitioners of varying specialties along with com-
monly used sedative or anesthesia agents.

As previously mentioned, the model of sedation and
anesthesia delivery within dental office—based settings
most associated with the practice of oral and maxillofacial
surgery, namely, the operator-sedationist, single-operator,
or operator-anesthetist model, is specially addressed in the
2019 AAP/AAPD Guidelines. The American Association
of Oral and Maxillofacial Surgeons (AAOMS) refers to this
unique practice as a team model of anesthesia. This differs
from the American Society of Anesthesiologist’s definition
of the team model in that the only licensed anesthesia pro-
vider is also the proceduralist involved in the conduct of the
surgery. Dental auxiliaries with various levels of familiar-
ity in sedation/anesthesia monitoring and care are present,
but not trained in advanced resuscitation. Consistent with
CODA training standards, these guidelines recommend
that at least two other dental assistants are required, with
one dental assistant dedicated solely to patient monitor-
ing, while another dental assistant assists the surgeon in
the procedure. As previously mentioned, the base level of
resuscitation training for these dental assistants is basic life
support. Because of the depth of sedation and anesthesia
achieved, along with the lack of assurance that the dental
assistants monitoring the patient have adequate training and
knowledge to intervene and alert a surgeon in appropriate
circumstances, the authors of the guidelines advocate for a
separate, trained anesthesia provider when dental surgery
involved pediatric patients [23ee]. These guidelines and a
recent case report acknowledge that one person, no matter
how skilled, cannot adequately perform multiple simultane-
ous critical tasks, while guaranteeing that safety remains a
top priority. Deep sedation and general anesthesia delivery
in remote locations require the same level of qualified per-
sonnel as do patients in any other modal setting [24ee]. In
2023, one attempt to codify these guidelines into practice
regulation has been proposed in the New Hampshire legis-
lature, and its incorporation into dental practice is as of this
publication still undetermined [1].
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Inconsistencies continue to exist with the operator-seda-
tionist model with personnel and levels of training. Attempts
to standardize training for oral surgery dental assistants and
programs such as the Dental Anesthesia Assistant National
Certification Examination (DAANCE) [15] have been pro-
moted. However, this curriculum is largely self-regulated
and minimally adopted in the workforce. Even with this
additional certification, most dental assistants cannot inter-
vene with life-saving measures that include the establish-
ment of intravenous access, independent administration of
any medications, or diagnosis of complications [25].

Addressing the Demands for Increased
Safety in the Dental Office-Based Setting

In 1998, the UK instituted sweeping changes mandated by
the UK’s General Dental Council on the practice of sedation
and general anesthesia in dental settings after a series of
patient deaths. New practice parameters entitled “Maintain-
ing Standards: Guidance for Dentists on Professional and
Personal Conduct.” Training recommendations and course
syllabi for pediatric and adult patients have been published
and updated by groups such as the Independent Expert
Group on Training and Standards for Sedation in Dentistry
(IEGTSSD). Currently, in the UK, deep sedation and general
anesthesia for dental procedures are reserved for hospital-
based settings.

The landmark publication by Coté et al. in 2000 reviewed
a series of cases involving death or other significant seque-
lae occurring in children undergoing sedation. The out-
of-hospital settings contributed greatly to a lack of timely
resuscitation and failure to use appropriate interventions
and monitoring®. Of the cases examined, 20/60 pediatric
patients suffered death or significant neurologic injury in
dental offices, and in the majority, anesthesia and sedation
were provided by the dentist or oral surgeon performing
the procedure (see previous section on operator-anesthetist
model). In addition, the study highlighted the use of mul-
tiple sedative agents and the lack of trained personnel able
to provide skilled rescue interventions. In 2013, Lee et al.
examined trends in death associated with pediatric dental
treatment involving sedation and similarly concluded that
office-based settings appeared to be a major risk factor for
mortality. The authors acknowledged that access to data was
a major limiting factor in forming associations and conclu-
sions [17]. Bennett et al. reported on mortality and morbid-
ity of anesthesia provided by oral maxillofacial surgeons by
reviewing the records of a national malpractice carrier that
insures 80% of practicing oral and maxillofacial surgeons in
the U.S. They concluded that approximately 1 patient death
or brain injury occurred per every 348,602 anesthetic pro-
cedures, with 1 such event occurring every 6 weeks [14e].
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Unfortunately, investigations into root cause analysis and
contributing factors in dental settings have been negligible.

In 2016, Ganzberg involved in sedation and anesthesia
education referred to the writings of Atul Gawande, who
popularized checklists in his book, A Checklist Manifesto.
Gawande distinguishes between errors of ignorance (mis-
takes we make because we do not know enough) and errors
of ineptitude (mistakes we make because we do not make
proper use of what we do know). Mishaps in medicine
and many other fields, he writes, “are really about the sec-
ond of these errors.” The application of commercial avia-
tion concepts of safety and procedural checklists to dental
office—based sedation and anesthesia providers is advocated
by Ganzberg. Moreover, checklists do not exist as a “de
facto” indication of safety, but instead, they must be strictly
adhered to, as deviations have resulted in catastrophes in
both the airline industry and in medicine/dentistry [26]. The
duration, depth, and breadth of sedation and anesthesia train-
ing, coupled with a lack of specific error mitigation, may
be contributing factors weighing heavily into the safety of
dental office—based sedation and anesthetics.

The UK’s National Institute for Health and Care
Excellence (NICE) published additional guidelines in
2015 for the sedation of children and young people which
demonstrated adherence to most of the accepted forms
of practice and monitoring used at that time in other
healthcare arenas [27]. From the NICE examination of
dental sedation practices in 2015, typical agents found
in moderate sedation practice in dental settings outside
of a hospital included the use of nitrous oxide, benzo-
diazepines, propofol, and ketamine. Of all the respond-
ents, approximately 75% utilized pulse oximetry, and
50% utilized non-invasive blood pressure measurement.
Yet capnography, as reported by NICE, was only utilized
by 3.7% of the respondents. The inconsistent utilization
of standard monitoring in office-based environments
has led to a demand for the improvement of policy and
guideline statements by leading professional societies,
such as the aforementioned revision of the 2019 AAP/
AAPD Monitoring Guidelines. The recently recognized
specialty of dental anesthesiology has also produced a
considerable portion of the recent literature examining
processes and protocols for safe practices, including
a Parameters of Care document that specifically man-
dates a separate provider for deep sedation and general
anesthesia in dental settings, contemporary monitoring
standards, and training [28]. Despite these advances, data
collection on complications and outcomes remains an
enigma due to the “cottage” nature of private dental/oral
surgery offices. Many of the lessons from mishaps and
misadventures are not revealed for critical examination
due to legal protections, and events are rarely disclosed
in the literature as closed-claims surveys.
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Scrutiny and Directives from Professional
Organizations Involved in Sedation
and Anesthesia

As referenced earlier, the American Society of Dentist Anes-
thesiologists (ASDA) has established a practice standard in
which all patients, both pediatric and adult, receiving deep
sedation or general anesthesia for dentistry require a separate
anesthesia provider. In their 2018 Parameters of Care, ASDA
stipulated that [29].

“When deep sedation or general anesthesia is employed
in a dental setting, a minimum of 3 individuals must be
present: the operating dentist/surgeon, the dentist anesthe-
siologist, and a dental/surgical assistant (and/or another
staff member who is involved in minor, interruptible
tasks) who can aid in resuscitative efforts [5, 6]. The den-
tist anesthesiologist provider must not be simultaneously
involved in the conduct of the dental procedure or surgery,
unless another licensed anesthesia provider is present.”

The previously mentioned 2019 AAP/AAPD Guidelines
parallels this statement with a similar directive for a separate
provider (anesthesiologist, other physician, nurse anesthe-
tist, or oral surgeon) to administer deep sedation or general
anesthesia, while a separate practitioner renders dental care
to pediatric dental patients. The ASA has a similar state-
ment “ASA Statement on Sedation & Anesthesia Adminis-
tration in Dental Office-Based Settings from the Committee
on Quality Management and Departmental Administration
and approved by the ASA House of Delegates on October
25th, 2017,” which was updated and amended in 2022 [28].

The American Association of Nurse Anesthesiology
(AANA) also provides a similar position statement in their
policy document concerning sedation and anesthesia in den-
tal settings, from their 2017 “Dental Office Sedation and
Anesthesia Care Position Statement” [30].

Practical Steps Forward in Dental Office-
Based Sedation and Anesthesia Safety

Most patients, many physicians, and other referring provid-
ers are unaware of the differences in sedation as practiced in
dentist offices compared to sedation practiced by the medical
profession. While legislation would be ideal, the legislative
process and regulatory hurdles are often fraught with spe-
cial interest political lobbying. Education is critical in help-
ing both referring physicians and patients understand the
options available in dental office sedation and anesthesia.
When California confronted this issue after a pediatric death
in an oral surgeon’s office [1, 24

“The administration and monitoring of deep seda-
tion or general anesthesia may vary depending on the
type of procedure, the type of practitioner, the age and
health of the patient, and the setting in which anes-
thesia is provided. Risks may vary with each specific
situation. You are encouraged to explore all the options
available for your child’s anesthesia for their dental
treatment, and consult with your dentist, family physi-
cian, or pediatrician as needed.” [31]

The intent of including such language was to provide
information and engage patient autonomy in the type of
anesthesia model employed by dental practitioners. So far,
this has been the furthest acknowledgment any current den-
tal regulation has reached in addressing this specific topic.

Attempts at enacting legislation and imposing regulatory
boundaries and practice changes have been met with lim-
ited success [32]. Strong professional political lobbies tend
to protect the interests of dental practitioners practicing at
a profitable status quo. Lack of available studies demon-
strating the superiority of delivery models and the ethical
constraints of attempting to conduct such studies are severe
limitations to encouraging change in the current modes of
practice. Current state reimbursement for dental sedation
and anesthesia remains relatively low compared to private
fees which may be partly responsible for minimal motivation
in adopting practices otherwise found in medicine such as
separate sedation or anesthesia providers, predictable routes
of drug administration, that would increase costs. In the rare
instances where dental care is performed in hospital-based
settings, care is generally covered by healthcare insurance.
In the private dental office setting, however, reimbursement
for separate anesthesia providers is seldom covered or is
minimal. The disparity between government-subsidized
care and private practice fees and practice settings greatly
impacts dental care and safe sedation [33].

Those who operate under the operator-sedationist or oper-
ator-anesthetist model in dentistry have recognized that their
practice is under intense scrutiny. Todd et al., in a recent
editorial in the Journal of Oral & Maxillofacial Surgery,
have acknowledged that the larger professional anesthesia
provider community has not been assuaged in their concerns
of this mode of office-based anesthesia care and have pro-
posed sweeping changes to their professional membership to
improve safety. Current post-doctoral sedation and anesthesia
training standards for oral surgeons are outlined in Table 2.
The proposal includes a 5-year phase-in of DAANCE-certi-
fied assistants, a mandated simulation training program, and
quarterly mock drills in adverse events after matriculation
from residency and while in private practice [34]. While
ambitious, the plan requires full adoption by AAOMS mem-
bership (~5500 active practicing members) [35].
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Unlike medicine, there is no culture of self-assessment and
examination in dentistry. Regular morbidity and mortality
examinations do not occur, nor is this environment of intro-
spection offered in pre- or post-doctoral training programs.
Critical event analysis is rare and sporadic in dental training or
in private dental practice. Many hospital-based care facilities,
and all Accreditation Council for Graduate Medical Education
(ACGME)-accredited residencies, are required to have depart-
ment/division-level assessments of morbidity and mortality.
Current literature demonstrates that even resident-level-led
discussions led to quantifiable improvements in outcomes
[36]. Identification of errors and shortcomings in communi-
cation, judgment, diagnosis, surgical or procedural technique,
care utilization, or poor process and workflow are discussed
in an open, non-threatening format. Currently, no mandate
to provide ongoing peer review or quality process examina-
tion is established by any agency involved in dental practice,
although some hospital-based training programs (dental anes-
thesiology, pediatric dentistry, oral and maxillofacial surgery)
and dental services (general practice residency) incorporate
these reviews as an integral component of hospital activity
[37]. The American Dental Education Association (ADEA)
has also recognized the dental profession’s slow engagement
with peer-review processes and has urged institutions to inte-
grate peer-review mechanisms as a regular and ongoing item
in the educational/practice milieu [38].

Closed-claims examination of dental malpractice suits is
needed to provide meaningful data on practice trends that may
have resulted in patient harm. Advocacy is required to begin full
disclosure of data collected by indemnity carriers for the ben-
efit of patient safety and to identify areas of improvement that
may result in lowered insurance costs for practitioners. Con-
versely, contemporary and collated clinical outcome examina-
tions may validate current practices, including the oral surgery
team model. Various factors have driven medicine’s adoption of
data-fortified arguments to enact change on an institutional and
national level, including federal healthcare funding, and qual-
ity and safety mandates. Unfortunately, with dentistry enjoying
reimbursement options that often incorporate fee-for-service
practice models, the economic downward pressure on spend-
ing and liability insurance that prompt root cause analysis and
closed-claims analysis in other industries are absent.

Conclusion

Informed decision-making by the patient and an understanding
of the different models of sedation and anesthesia services in
dental care by both patients and physicians are critical in chang-
ing practice. The awareness of varying practice models, practi-
tioner training, support personnel, and practice settings can be
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evaluated by an informed patient. Unfortunately, most patients
and physicians are unaware of the difference in sedation/anes-
thesia in the dental setting as compared to medical settings. The
standards of safety in the dental setting are expected to be as high
as in hospital-based care given the routine nature and frequency
of patients seeking dental care. Yet incongruity exists in anes-
thesia care delivery models and practitioners, and this remains
obfuscated in the office-based dental setting to patients. Multiple
factors exist as barriers to advancing safe care practices, and
forward progress is often met with resistance as institutional,
educational, and regulatory bodies face both internal and exter-
nal pressures. Nevertheless, current clinical education paradigms
clearly lack sufficient transparency and peer-review analysis that
could contribute to meaningful examination and possible change
in practices. From the other end of the professional spectrum,
unbiased and complete analysis of outcomes related to malprac-
tice claims and professional licensing administrative actions can
both validate current practices and drive change in modalities
that are in dispute. Independent and comprehensive data gath-
ering on procedures, medications used, and outcomes, as prac-
ticed in many medical institutions, are critical in understanding
the system-related problems and possible solutions. Additional
applications of metrics used to evaluate value-based care in other
out-of-the-OR settings should also be involved in the calculus
of patient safety. This path forward must incorporate a more
introspective, rigorous, and inclusive system of outcome review
by all stakeholders to improve the safety of our dental patients.
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