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Introduction

Sedation for painful procedures predates general anesthesia. Before the discovery of
nitrous oxide, surgeons used agents as varied as alcohol and opium to reduce the
pain and anxiety related to injury and surgery. In modern terms, these patients were
not anesthetized but were semiconscious or awake but somnolent. It was not until
the mid-nineteenth century, when a dentist by the name of Horace Wells noted that
nitrous oxide could have a profound effect on consciousness and perceived pain,
that clinicians began to offer patients a level of sedation that approached general
anesthesia [1]. With the discovery of local anesthetics and their widespread use as a
means to relieve pain during surgical procedures, the use of nitrous oxide as a sedat-
ing agent became less popular. Subsequently, nitrous oxide was combined with
compounds such as chloroform and halothane, producing an unconscious state well
beyond sedation. Nitrous oxide, by reducing anxiety and providing analgesia, then
became an adjuvant to pain control when used with more potent agents.

Today healthcare providers administer sedation to patients via a variety of routes.
The management of patients receiving sedation for surgical and non-surgical proce-
dures requires a deep understanding of the continuum of consciousness associated
with the administration of sedating drugs. Consciousness can be lost during attempts
to sedate patients because the activity of agents that depress the central nervous
system is not always predictable. This continuum of sedation, inadequate monitor-
ing, poor patient selection, and insufficient training can lead to adverse events when
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both anesthesia and non-anesthesia providers are involved. With the migration of
inpatient surgeries to outpatient and office-based practices, the development of
newer anesthetic drugs, the use of regional anesthesia, and new surgical techniques,
sedation anesthesia and analgesia will continue to evolve, but will always require a
complete understanding of applicable guidelines, regulations, and facility catego-
ries (Figure 14.1).

The purpose of this chapter is to define levels of sedation, to identify the risks of
sedation, to address the requirements for patient safety in all clinical circumstances,
and to evaluate current sedation guidelines. The most recent updates on sedation
and its applicability in the ambulatory setting will be discussed.

Definition of Sedation Levels

Consciousness reflects a biologic continuum. Sedation with agents that depress the
CNS interrupts that continuum in ways that are not always predictable based on the
agents themselves or the unique and highly individualized response in each subject.
Though sedation is divided into three categories, light, moderate, or deep, in fact,
this categorization does not reflect the reality of a lack of readily identifiable stop
points in the movement of a patient from one level to the next. This lack of a divid-
ing line is significant because the safety of the patient hangs in the balance.
Deepening of sedation is associated with declining physiological self-protections,
primarily within the airway. The point at which the circumstance is unsafe for the
patient is variable. The conscious patient is capable of protecting the airway from
foreign matter regurgitated from the esophagus and stomach. The sedated patient at
some point in the continuum of consciousness cannot, and clinicians are rarely able
to identify associated levels of risk despite experience in sedation management. The
American Society of Anesthesiology (ASA) describes and defines three levels of
sedation anesthesia [2]. Four parameters for each level of sedation, including gen-
eral anesthesia, are used to define each level. It is paramount that the provider of
sedation anesthesia completely understands these definitions for the following
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reasons; (1) each clinician and non-clinician that administers sedation anesthesia
have different requirements, degrees, training, and limitations; (2) facility catego-
ries also differ in regulations at both the state, local and federal level as to what type
of anesthesia can be provided to patients.

Minimal sedation (anxiolysis) is a drug-induced state defined as a patient that has
a standard verbal or non-verbal response to vocal stimulation, and the cardiovascular
function, spontaneous ventilation, and airway remain intact and unaffected. Moderate
sedation (conscious sedation) is a drug-induced state defined as a patient who has a
“purposeful” response to vocal stimulation alone or in addition to tactile stimulation.
Vital signs, spontaneous ventilation, and airway systems may remain unaffected in
moderate sedation. Deep sedation is a drug-induced state defined as a patient who
responds purposefully only to repeated painful stimuli because normal vocal or tac-
tile stimulation do not easily arouse them. These patients may require intervention
for airway and ventilation management; however, cardiovascular parameters usually
remain intact. Patients under general anesthesia are unarousable to painful stimuli
and need cardiovascular, ventilatory, and airway support (Table 14.1).

Table 14.1 Continuum of Depth of Sedation: Definition of General Anesthesia and Levels of
Sedation/Analgesia

Moderate
Sedation/
Minimal Analgesia
Sedation (Conscious Deep Sedation/ General
(anxiolysis) Sedation) Analgesia Anesthesia
Responsiveness  Normal Purposeful* Purposeful: Unarousable,
response to response to verbal response after even with painful
verbal or tactile repeated or painful stimulus
stimulation stimulation stimulation
Airway Unaffected No intervention Intervention may  Intervention
required be required often required
Spontaneous Unaffected Adequate May be inadequate Frequently
ventilation inadequate
Cardiovascular ~ Unaffected Usually Usually maintained May be impaired
function maintained

Adapted from the American Society of Anesthesiologists Task Force on Sedation and Analgesia by
Non-Anesthesiologists [29] (With permission of Wolters-Kluwer Health, Inc.)

Minimal Sedation (Anxiologist) = a drug-induced state during which patients respond normally to
verbal commands. Although cognitive function and coordination may be impaired, ventillatory
and cardiovascular functions are unaffected

Moderate sedation/Analgesia (Conscious Sedation) = a drug-induced depression of consciousness
during which patients respond purposefully to verbal commands, either alone or accompanied by
light tactile stimulation. No interventions are required to maintain a patient airway, and spontane-
ous ventilation is adequate. Cardiovascular function is usually maintained

General Anesthesia = a drug-induced loss of consciousness during which patients are not arous-
able, even by painful stimulation. The ability to independently maintain ventilatory function is
often impaired. Patients often require assistance in maintaining a patient airway, and positive pres-
sure ventilation may be required because of depressed spontaneous ventilation or drug-induced
depression of neuromuscular function. Cardiovascular function may be impaired

Because sedation is a continuum, it is not always possible to predict how an individual patient will
respond. Hence, practitioners intending to produce a given level of sedation should be able to res-
cue patients who enter a state of general anesthesia

x«Reflex withdrawal from a painful stimulus is not considered a purposeful response
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As simple as these definitions may seem, providing sedation can be challenging
and uncertain. Sedation anesthesia and analgesia often occur in remote locations
such as offices, MRI suites, dental clinics, hospital bedsides, endoscopy suites,
emergency rooms, in addition to operating rooms. This dilemma of variable loca-
tions and providers poses a real hazard to patient safety,

Patient Safety

Variability in levels of sedation and the perception that the actual procedures are short
and inconsequential has led some to suggest that requirements for providing safe
sedation can be curtailed without danger to the patient. These observations have often
been exacerbated by the lack of complete knowledge of outcomes in patients sedated
outside of medical centers. The lack of published reports of deaths and neurological
injuries has been interpreted to mean that sedation without proper monitoring, train-
ing, and vigilance is safe. Recent closed claims analyses suggest otherwise.

Bhananker, Posner, and others reviewed all medical claims associated with
Monitored Anesthesia Care (MAC) in the ASA Closed Claims Database. They found
that over forty percent of claims related to sedation involved death and permanent
neurological brain injury and was similar to the statistics for general anesthesia. They
concluded that over-sedation, respiratory depression, and inadequate monitoring
were the primary causes for mortality and morbidity during MAC cases [3]. Hug and
others have suggested that patient injuries during MAC cases are due to the attitudes
of anesthesia and surgical personnel. The notion that MAC is “safe” can lead to less
vigilance and diligence on the part of the surgical and anesthesia team [4]. Hug pro-
posed that MAC should stand for “Maximum Anesthesia Caution” [4].

The number of MAC sedation adverse events is unknown. Findings by Bhananker,
Hug, and others were limited to the ASA Closed Claims Database. Sedation anesthe-
sia was provided to patients in a vast number of locations and by a variety of non-
anesthesia providers. The safety of these practices is currently not possible to estimate
given that there are limited reported adverse events and clinical outcomes in the lit-
erature in these locations and by non-anesthesia providers. It is not until celebrities,
such as Joan Rivers, suffered damage or death that the topics of patient safety, seda-
tion guidelines, and provider credentials have come to national attention.

The Center for Medicare and Medicaid Services (CMS) issued a change in 2009
to its guidelines requiring that an anesthesiologist must oversee deep sedation anes-
thesia and analgesia [5]. Massachusetts General Hospital’s department of
Anesthesiology reviewed a historical cohort of endoscopic procedures. They stud-
ied the incidence of adverse events comparing patients who received sedation by
gastroenterologist-supervised RNs to those who received sedation by anesthesiolo-
gists or anesthesiologist-supervised CRNAs. They found a statistically significant
reduction in reported sedation-related adverse events when anesthesia personnel
were involved (.38% RN vs. 08% CRNA) [6].

With the increase in complex surgical procedures, increasing numbers of elderly
and pediatric patients scheduled in non-OR locations for surgical and diagnostic
procedures requiring sedation, the American Society of Anesthesiologists and other



14 Sedation Guidelines 215

societies have developed clinical guidelines to ensure safe practices for administra-
tion of sedation.

The ASA guidelines clearly define which practitioners should be granted privi-
leges for the administration of moderate sedation [7].

(i). Anesthesia Professional: anesthesiologist, nurse anesthetist or anesthesiolo-

gist assistant

(i1). Non-anesthesiologist Sedation Practitioner: Licensed physician, dentist, or
podiatrist who has not completed postgraduate training in anesthesiology but
trained to administer and supervise the administration of moderate sedation.

(iii). Supervised Sedation Professional: a licensed registered nurse or advanced
practice nurse or physician assistant who is trained to administer medications
and monitors patients during moderate sedation under the direct supervision
of an anesthesiologist or a non-anesthesiologist sedation practitioner

This statement applies to any facility type: dentistry offices, physician offices,
hospitals, surgery centers, MRI suites, endoscopy suites. Therefore, all non-
anesthesia professionsals that administer medications via any route across the con-
tinuum of sedation anesthesia and analgesia should have the training and skills to
rescue and resuscitate any patients whose level of sedation reaches an unintended
state. They should be able to perform a complete patient history and physical exami-
nation, pre-operative anesthesia evaluation, anesthetic assessment plan and acknowl-
edge any risks factors that may pose a risk to the patient. Anesthesiologists remain
the experts in the physiology, pharmacology and clinical care of patients that are
administered sedation anesthesia, analgesia, regional anesthesia, and general anes-
thesia. A non-anesthesia professional should initiate a consultation with an anesthe-
siologist for questions and patient concerns, and a request for patient care when the
anesthetic care is outside the capability of the professional’s skill set. The ASA
clearly states that an anesthesia professional should be consulted to provide seda-
tion anesthesia if a practitioner is not trained in the rescue of patients from general
anesthesia, or for prolonged or therapeutic procedures requiring deep sedation,
anticipated intolerance to standard sedatives or ASA class IV or V patients
(Table 14.2).

Table 14.2 ASA Classification

ASA PS

Classification Definition

ASA 1 A normal healthy patient

ASATI A patient with mild systemic disease

ASA III A patient with severe systemic disease

ASA IV A patient with severe systemic disease that is a constant threat to life

ASAV A moribund patient who is not expected to survive without the operation

ASA VI A declared brain-dead patient whose organs are being removed for
donor purposes

E Denotes Emergency Surgery

Adapted from the American Society of Anesthesiologists website, https://www.asahq.org
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Patient Selection and Pre-operative Evaluation

The first phase of sedation anesthesia and analgesia is patient selection and evalua-
tion. A preoperative assessment is defined as the process of clinical evaluation that
precedes the delivery of anesthesia for surgical and diagnostic procedures [8].
Anesthesia professionals are familiar with pre-operative anesthesia evaluation,
however, this is not a usual practice or learned knowledge for non-anesthesia pro-
fessionals. The preoperative anesthesia evaluation is an inherent part of the standard
of care for anesthesiologists, regardless of the type of anesthetic delivered. The Joint
Commission requires that all non-anesthesia professionals perform a pre-operative
assessment when there is a potential for a compromised airway, respiratory depres-
sion, and cardiovascular dysfunction, as in the case of moderate or deep sedation
[9]. The pre-operative anesthesia assessment should include a comprehensive
review of the patient’s past and current medical records, diagnostic tests, laboratory
results, previous surgeries and anesthetics, and any related complications and a
complete physical examination.. A thorough and comprehensive review of systems
for each patient should be performed to assess the patient’s ASA Classification and
the imminent risk for anesthesia and surgical complications.

Preoperative evaluation deficiencies may lead to unanticipated adverse events,
morbidity, and mortality. The Australian Incident Monitoring Study (AIMS) found
that 11% of reported adverse anesthesia events in the Australian claim database
were attributed to a pre-operative evaluation not being performed, and 23% of
adverse events were because the anesthesiologist in the surgical case had not con-
ducted a pre-operative anesthesia assessment (Table 14.3). Fifty-seven percent of
these events were reported to be preventable with better preoperative anesthesia
assessment and evaluation [10]. Metzner and colleagues looked at the ASA Closed
Claims Database from 1990 and later to assess the patterns of injury and liability in
office settings versus operating rooms (Table 14.4).

Nearly fifty percent of sedation anesthesia and MAC cases occur outside of the
operating room. Metzner and others concluded that patients over the age of seventy
(27%), patients with an ASA Classification of three and four (57%) and obese
patients (56%) had complications related to sedation, anesthesia, and analgesia
[11]. Adverse events, such as cardiopulmonary decompensation evident by desatu-
ration, hypoxemia, hypercarbia, hypotension, and unintended moderate and deep
sedation can occur in patients with increased co-morbidities. The ASA Task Force
recommends that all major organ systems, previous anesthesia experience with
sedation, general and regional anesthesia, allergies, medications, smoking history,
and a focused physical and airway examination be performed and thoroughly
reviewed. The current and updated ASA 2018 sedation guidelines for moderate
sedation now recommend that the pre-operative anesthesia evaluation be done days
to weeks before the day of surgery and again immediately before the procedure.
This differs from the original ASA Task Force 2002 sedation guidelines that required
that a pre-anesthetic evaluation be done immediately before surgery regardless of
the level of anesthesia. The pre-anesthesia evaluation recommendations for deep
sedation have not been published to date.
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Tablg 1 4-.3 AIMS Contributing factor % Number of reports
Contributing Factor Poor airway assessment 29

Communication problem 23

Inadequate evaluation 21

Drug management error 10

No anesthetic review 7

Inadequate pre-operative resuscitation 6

Inadequate blood x-matched 3

Patient factors 1

Adapted from Kluger et al. [11] (With permission of John Wiley
and Sons)

Table 14.4 Characteristics of remote location claims associated with oversedation (n = 26)

Characteristic n (%)
Aged 70 years or older (n = 26) 7 (27%)
ASA physical status 3—-5 (n = 26) 14 (54%)
Obese (n = 18) 10 (56%)
Location (n = 26)

Cardiology 4 (15%)
Gastrointestinal suite 15 (58%)
Lithotripsy 3 (12%)
Radiology 4 (15%)

Sedative agents (n = 22)

Propofol and benzodiazepines/opioids/ketamine 12 (55%)
Propofol alone 5 (23%)
Benzodiazepine, opioid or both 3 (14%)
Methohexital 2 (9%)
Monitoring in use (n = 26)

Pulse oximetry only 18 (69%)
Both pulse oximetry and capnography 4 (15%)
Neither 4 (15%)
Preventable by better monitoring (n = 24) 15 (62%)
Death or permanent brain damage (n = 26) 24 (92%)
Substandard care (n = 22) 19 (86%)
Payment to plaintiff

Payment made (n = 26) 19 (73%)
Median (range) of payments (n = 19) $460,000

(847,600 - 7,062,500)

Table recreated from: Metzner et al. [30] (With permission of Wolters-Kluwer Health, Inc.)

ASA, American Society of Anesthesiologists. Percentages are based on claims without missing
data. Denominators are listed in parentheses

Payments were adjusted to 2007 dollars using the Consumer Price Index

The preoperative fasting rules should also apply to sedation anesthesia and anal-
gesia as recommended by the ASA. Individual hospitals, diagnostic centers, office
suites and non-operating room departments may have their own fasting guidelines.
It is essential to become familiar with and review these guidelines to be in compli-
ance with hospital policy and to be sure that these guidelines comply with the ASA
guidelines. Currently, the literature is inconclusive as to the safety and efficacy of
preoperative fasting. Some studies have concluded that longer fasting times are less
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Table 14.5 Fasting Recommendations

Ingested Material Minimum Fasting Period

Clear liquids 2 hours

Breast milk 4 hours

Infant formula 6 hours

Nonhuman milk 6 hours

Light meal 6 hours

Fried foods, fatty foods, or meat Additional fasting time (e.g., 8 or more hours) may be
needed

Adapted from Ref. [31] (With permission of Wolters-Kluwer Health, Inc.)

efficacious and do not improve patient safety [12]. Green, Mason, and Krauss con-
ducted the first systematic review of published pulmonary aspiration incidence dur-
ing sedation anesthesia and analgesia in patients of all ages. Nearly 3 percent of the
identified records described one or more occurrences of pulmonary aspiration dur-
ing sedation anesthesia and analgesia. The gastrointestinal endoscopy suite was
found to have a significantly higher incidence of aspiration morbidity and mortality
[13]. Observational studies have indicated the nil per os (NPO) status and the preva-
lence of aspiration during sedation is relatively infrequent, and even rare [13—15].
Despite the ongoing debate to rethink the current NPO guidelines, the ASA Task
Force recommends the following guidelines to be used in sedation, general and
regional anesthesia, and analgesia (Table 14.5).

Sedation and Monitoring

Serious adverse events have been reported related to monitored anesthesia care.
Cardiovascular decompensation, respiratory depression, and arrest, permanent neu-
rological brain injury and death are associated with surgical and diagnostic proce-
dures during and after sedation in both adults and children [3]. The severity of
sedation anesthesia adverse events is comparable to those of general anesthesia
(Figure 14.2). Nearly half of these MAC-associated adverse events were deemed
preventable with better monitoring.

The monitoring of patients undergoing surgical and diagnostic procedures with
sedation requires the same level of vigilance for measuring and recording physio-
logic parameters as with patients administered general anesthesia. Patient monitor-
ing described by the ASA Task Force consists of five measured parameters; (1)
Level of consciousness (2) Oxygenation and ventilation (3) Hemodynamic monitor-
ing (4) Recording of monitored parameters (5) Availability or presence of an indi-
vidual for patient monitoring.

Although there is insufficient evidence to support that qualitative monitoring of
a patient’s level of consciousness improves patient safety or decreases adverse
events, the ASA Task Force recommends a five-minute interval monitoring of a
patient’s response to verbal commands and tactile stimulation. Some studies have
shown no conclusive evidence to support the use of depth of sedation monitoring
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Figure 14.2 The severity of injury in monitored anesthesia care (MAC), general, and regional
anesthesia claims. The proportion of claims for death (14%) and permanent brain damage (7%)
was reduced in regional anesthesia compared with MAC (33% death and 8% brain damage). In
contrast, the severity of the injury was similar between MAC claims and those associated with
general anesthesia (27% death and 10% brain damage). * P < 0.025 MAC versus regional. (Figure
from Bhananker et al. [16]. (Used with permission of Wolters Kluwer Health, Inc.))

devices such as the processed electroencephalogram (EEG) monitor, bispectral
index (BIS) monitor, or the Anesthesia Responsiveness Monitor. A systematic
review and meta-analysis (total of 16 clinical trials; 2138 participants) of the depth
of monitoring devices used in sedation and analgesia, found no substantial evidence
to support improved patient outcomes and decreased adverse events in patients
monitored with processed EEG compared to those who were not. However, the total
dose of Propofol used was significantly lower in the group of patients monitored
with EEG compared to those who were not [16]. Other studies have also found no
correlations with BIS monitoring and the level of sedation.

Oxygenation monitoring via pulse oximetry has been a staple for patient care for
all levels of sedation and general anesthesia practices.

Capnography, the measurement of the concentration or the partial pressure of
carbon dioxide via infrared spectroscopy, has proved beneficial in improving patient
safety during sedation.

The respiratory function may become impaired and inadequate, during moderate
and deep sedation secondary to opioids and benzodiazepines.. The marked decrease
of the genioglossus nerve activity demonstrated by electromyography during the
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transition from consciousness to deeper levels of sedation may lead to airway
obstruction, and aspiration secondary to pharyngeal dysfunction [17, 18]. Depression
of the central nervous system leading to hypoventilation theoretically precedes
hypoxemia. It’s hypothesized that the early detection of respiratory compromise
may lead to earlier clinical interventions. Although the review of literature regard-
ing the safety and effectiveness of capnography during sedation is scarce, current
research demonstrates that the addition of capnography does reduce the incidence
of hypoxia-related events [19-21]. Deitch showed that by using capnography dur-
ing procedural sedation, inadequate ventilation was identified before the onset of
hypoxemia by an average time of sixty seconds [19]. Another essential benefit of
capnography, which is the graphical waveform measurement of the respiratory ven-
tilation cycle, is that it can provide clinical diagnostic information to the clinician,
which is otherwise unavailable with only a numerical ETCO, value by capnometry.
The height, width, and shape of the capnography waveform verify the quality of the
patient’s ventilatory status. Understanding the four phases of the CO, waveform and
associated disease patterns such as hypopneic hypoventilation, bradypneic-
hypoventilation, central apnea, obstructive apnea, and bronchospasm, the sedation
provider can more readily treat the underlying cause. Use of capnography for con-
tinual monitoring of ventilatory function to supplement standard monitoring by
observation and pulse oximetry is one of the new recommendations in the recently
updated the guidelines on sedation and analgesia by the American Society of
Anesthesiologists (ASA) Task Force by in March 2018 [2].

Summary of the Updated Guidelines

The updated guidelines specifically address moderate sedation/analgesia, and sepa-
rate guidelines for deep sedation are underway. The guidelines were developed by a
multidisciplinary task force of physicians including dental surgeons with the intent
of addressing moderate procedural sedation provided by any medical specialty in
any location. These guidelines do not specify certification requirements for
providers.

The guidelines suggest that ASA Standards, Guidelines, and Policies should be
adhered to except when not applicable to outpatient care. The facility should have a
medical director or governing body that establishes policy and is responsible for the
activities of the facility and its staff. The facility must comply with the local, state
and federal laws and regulations with specific reference to the ASA “Statement on
Nonoperating Room Anesthetizing Locations.”

Preoperative Care and Patient Evaluation

Patient and procedure selection should be such that duration and complexity of the
procedure will permit the procedure to be completed under sedation, will not require
general anesthesia and the patient be recovered and discharged from the facility.
Preprocedure patient evaluation should preferably be done well ahead in advance.
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Before the procedure, patients or legal guardians should be informed of the benefits,
risks, and limitations of sedation/analgesia and possible alternatives. Providers of
sedation/analgesia must elicit patient preferences and verify that patients are ade-
quately fasted as per the facility’s guidelines. There must be appropriate education,
training and licensure, by the facility when non-anesthesiologist physicians are
administering or supervising the administration of sedation/analgesia.

Personnel

When administering moderate sedation, it is likely that the level of intended seda-
tion may be exceeded. Therefore, a designated individual, not from the team per-
forming the procedure, should be present to monitor the patient throughout the
procedure. There must be adequate training for the responsible individual in recog-
nition and treatment of apnea and airway obstruction and this individual must be
authorized to seek additional help.

Monitoring and Equipment

At a minimum, all facilities should have a reliable source of oxygen, suction, resus-
citation equipment and emergency drugs. When providing deep sedation, an ECG
monitor and a defibrillator should be readily available. Patients should be monitored
for level of consciousness assessed by the response of patients; adequacy of ventila-
tion assessed by clinical signs, capnography and pulse oximetry and hemodynamic
stability assessed by measuring blood pressure, heart rate and electrocardiography.
There should be a recording of monitored parameters and availability/presence of
an individual responsible for patient monitoring. The frequency of monitoring
depends on the depth of sedation, the type and amount of medications administered,
the length of the procedure and the general condition of the patient.

During the Procedure

Studies show that the use of supplemental oxygen during the procedure reduces the
frequency of hypoxemia. Therefore, supplemental oxygen should be administered
unless specifically contraindicated for a particular patient or procedure. The name,
route, site, time of administration and dosage of all drugs administered should be
documented.

Recovery
Decreased stimulation after the procedure, delayed drug absorption after nonintra-

venous sedation and slow drug elimination may contribute to residual sedation dur-
ing the recovery period. The facility must have appropriate staff and an equipped
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area to monitor the patients at regular intervals until (e.g., every 5—15 min) they are
at the baseline level of consciousness and are not at increased risk of cardiorespira-
tory depression. Providers must design discharge criteria to minimize the risk of
central nervous system or cardiorespiratory depression after discharge from obser-
vation by trained personnel. In the event of an emergency or need for extended care,
written protocols should be in place to safely transfer patients to a prespecified
facility in a timely manner.

Creation and Implementation of Patient Safety Processes

Facilities should have quality improvement processes and emergency preparedness
plans to ensure patient safety. Quality improvement processes should be based on
national, regional or institutional reporting protocols and should be periodically
updated to keep up with the advances in sedation practices and technology. Team
training, simulation drills and regular education of personnel should be utilized to
prepare for rare events. An emergency response plan (e.g., activating the “code
blue” team or activating the emergency medical response system: 911 or equivalent)
should be created.

Sedation by Oral Route

With the intent of providing cost-effective medical care, there has been a tremen-
dous increase in office-based medical and surgical procedures [22, 23]. This has
changed the administration of anesthesia with increased use of sedation techniques
and local anesthesia. Dental surgeons, faciomaxillary, and cosmetic plastic surgeons
in office-based settings frequently administer oral sedation for office-based proce-
dures [24, 25]. More recently, ophthalmologists have performed cataract surgery
using oral sedation in combination with topical anesthesia [26]. However, the litera-
ture on the practice of oral sedation is very sparse.

Oral sedation offers the advantages of better patient compliance, efficiency,
decreased cost for patients and affords more control. Oral sedation is easy to admin-
ister, convenient and painless. There is minimal downtime and recovery is quick.
Unlike intravenous sedation, an effective level of sedation is not guaranteed, nor can
a deeper level of sedation be prevented. Therefore, patient safety must be the prime
consideration [25].

Though the level of sedation is independent of the route of administration, the
goal of oral sedation is usually to provide minimal sedation along with reduced
pain, anxiety and reduced patient-recall of the procedure [27]. According to the
American Dental Association (ADA), administration of a drug by enteral route usu-
ally provides minimal sedation as long as the maximum FDA-recommended dose is
not exceeded. When the maximum recommended dose is exceeded or more than
one enteral drug is administered to achieve the desired sedation effect, guidelines
for moderate sedation must apply [28].
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Dental surgeons frequently perform oral sedation in their office. The ADA has
guidelines for minimal sedation stating that patients considered for minimal seda-
tion must be suitably evaluated preoperatively by a thorough history, focused clini-
cal examination, and appropriate consultation with their primary care physician or
medical specialist [28]. Informed consent for the proposed sedation must be
obtained from the patient, parent or legal guardian. They must also be advised
regarding the procedure associated with the delivery of any sedative agents. As it is
likely that depth of sedation may increase more than the intended level, an adequate
oxygen supply and equipment necessary to deliver oxygen under positive pressure
must be available. Preoperative dietary restrictions must be considered, based on the
sedative techniques. In addition to the physician/dentist performing the procedure,
at least one additional person trained in Basic Life Support for health care providers
must be present. The patient must be monitored by either the physician/dentist or an
appropriately trained individual under the direction of the physician/dentist during
the procedure. Monitoring should include the level of consciousness, pulse oxime-
try, respiratory rate, chest excursions, blood pressure, and heart rate. There should
be full documentation of drugs used, dosage, vital signs monitored, adverse drug
reactions, and if applicable emergency measures were employed during the proce-
dure and in the recovery period.

A qualified physician must determine and document satisfactory recovery of the
patient prior to discharge from the facility. The patient, parent, legal guardian, or
caregiver must receive postoperative instructions.

Safety of Oral Sedation

As the volume of office-based medical and surgical procedures continues to rise, So
does the use of oral sedation for these procedures [24, 25]. It is important to ensure
that patients receive a level of anesthetic care comparable to that provided in a
hospital. There is a lack of studies to show how this affects patient morbidity and
mortality [26].

Butz et al. studied the safety of oral sedation in facial aesthetic surgery in an
office-based facility from 2008 to 2014. This retrospective analysis studied 199
patients undergoing 283 surgical procedures using oral sedation and local anesthe-
sia. All patients received a combination of diazepam, diphenhydramine and hydro-
codone/acetaminophen or acetaminophen alone. Tramadol was substituted as an
analgesic in patients with hydrocodone allergy. The investigators reported no major
complications related to oral sedation and attributed their success to careful patient
selection and appropriate medication and dosage selection. They state that patients
with ASA physical status III or greater are not ideal candidates for office-based
procedures. Patients with poorly controlled hypertension should not be offered this
option. Also, patients with obstructive sleep apnea, history of a difficult airway and
prior anesthesia complications should be cleared medically prior to considering the
sedation protocol. They also stress the importance of titrating medications to pre-
senting vital signs, avoiding large doses of opioids, liberal use of local anesthetics
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and that the surgeon must discuss the procedure with the patient at appropriate times
and reassure the patient throughout the procedure [25].

Routinely, cataract surgeries are performed as outpatient procedures under topi-
cal anesthesia. Successful outcomes require not only precision with surgical tech-
niques but also patient cooperation at appropriate times. Intravenous sedation is
commonly used during the procedure. Chen et al., in a prospective randomized con-
trol trial compared oral diazepam with intravenous midazolam for conscious seda-
tion during cataract surgery under topical anesthesia. Outcomes studied were
undesired movement, pain, anxiety, and the inability of the patient to cooperate with
surgeon instructions. There were no significant intraoperative complications in any
case. Undesired movement was statistically significant in the IV midazolam group.
There was no statistically significant difference in any other primary outcomes
between the two groups. Based on this and the relative cost difference, the authors’
institution has changed to oral diazepam as the first-line agent for sedation during
cataract surgeries. They do reiterate that careful patient selection is crucial for suc-
cessful outcomes [27]. Improvements in care can be made with national standard-
ization of care, safety checklists, and development and adherence to professional
practice guidelines.

Conclusions

Sedation and analgesia can be provided for ambulatory procedures without expos-
ing the patient to the risks of general anesthesia. However, the incidence of adverse
events including death and permanent brain damage in patients receiving MAC for
predominantly elective surgeries mostly in outpatient settings were similar to that
undergoing general anesthesia. Respiratory depression from oversedation was
stated as an important mechanism of injuries [3]. There is always a possibility of
unintended escalation of depth of sedation. Different scientific societies have offered
guidelines with respect to appropriate patient selection, skilled personnel adminis-
tering the sedation, appropriate drug selection, careful monitoring of the patient
during and immediately after the procedure and regular evaluation of practices with
the aim of providing sedation while maintaining patient safety. Implementation of
these guidelines into regular practice has the potential to reduce adverse events and
improve outcomes in providing sedation and analgesia.
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