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Procedural Sedation

by Registered Nurses

in the Interventional Radiology
Setting: Incorporating
Evidence-Based Practice

Regarding Medication Selection,
Fasting, and Mitigating

Cardiorespiratory Complications

M James M. Hall, BS, RN, CRN

ABSTRACT: Registered nurses administer procedural sedation in the interventional radiology setting to manage
a patient’s pain and anxiety to facilitate the performance of unpleasant but necessary procedural interven-
tions in a safe, effective, and humane fashion. The nurse who is administering procedural sedation should
maintain competency regarding knowledge of the medications being administered for procedural sedation,
knowledge of the drugs required to reverse the effects of procedural sedation medications, ability to assess
the patient’s response to procedural sedation, and the knowledge and ability to respond appropriately in the
event of an adverse reaction to procedural sedation medications. The nurse should be a part of the facility's
policymaking team with respect to procedural sedation. The nurse should bring evidence-based information to
the policymaking process to assist him/her to be an effective patient advocate. This article examines the avail-
able scientific data related to medications for procedural sedation, appropriate fasting considerations, and
mitigation of cardiorespiratory complications. (J Radiol Nurs 2005;24:63-68.)

INTRODUCTION

The goal of procedural sedation is to provide dimin-
ished awareness, memory, and discomfort through the
use and titration of sedative and analgesic medicines,
while safeguarding spontaneous respiration and protec-

James M. Hall is an Advanced Clinical Nurse in the interventional
radiology and cardiac catheterization lab, Mercy Medical Center,

301 St. Paul Street, Baltimore, MD. tive reflexes, so that unpleasant diagnostic or therapeu-
Address reprint requests to James M. Hall, E-mail: Jhall@mdmercy. tic procedures can be performed safely and effeCtiVC]y'
com Brown, Lovato, and Parker (2005) defined procedural
1546-0843/830.00 sedation as “the techniques of managing a patient’s
Copyright © 2005 by the American Radiological Nurses Association. pain and anxiety to facilitate appropriate medical care
doi: 10.1016]j jradnu.2005.09.003 in a safe, effective, and humane fashion™ (p. 85). The
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patient who is undergoing procedural sedation should
experience a depressed level of consciousness but inde-
pendently maintain a patent airway and protective re-
flexes (Godwin et al., 2005).

The patient undergoing procedural sedation should
respond to verbal stimuli or light touch. Spontaneous
respiration and airway protective reflexes should be in-
tact. The progression to deep sedation occurs when the
patient’s level of consciousness is depressed to the point
where repeated or painful stimuli are required to elicit
a purposeful response. This patient may need assistance
to maintain a patent airway and achieve adequate
oxygenation. It is difficult to predict how an individual
patient will respond to a particular medication or com-
bination of medications. Therefore, it is necessary for
the physician or nurse monitoring procedural sedation
to be able to rescue a patient from one level greater
than the targeted level of sedation (Godwin et al.,
2005). If procedural sedation—where a patient is ex-
pected to maintain his/her airway and ventilation inde-
pendently—is the target, then the practitioner needs to
possess the skills to rescue this patient from deep seda-
tion where this type of independent airway and ventila-
tory control is absent.

Complications from procedural sedation include
hypoxia, apnea, cardiovascular instability, paradoxical
reactions, emesis, and aspiration (Miller, Levy, & Patel,
2005). Miller et al. (2005) also suggested that there is
little difference in complications with respect to differ-
ences in age, gender, or various medications used for
procedural sedation. The nurse should be prepared
for these complications by having at hand cardiac
and pulse oximetry monitors; oxygen and a range of
delivery systems from nasal cannulas to nonrebreather
masks; bag-valve-mask; suction; oral airways and en-
dotrachial tubes; laryngoscope with blades; and medi-
cines and equipment for cardiac resuscitation. These
items should all be immediately available before begin-
ning procedural sedation (Brown et al., 2005).

MEDICATIONS

The combination of an opioid analgesic and a benzodi-
azepine is the most appropriate choice for procedural
sedation by a registered nurse. The reasons for this in-
clude the following: a rapid onset and short duration
that aids with titration and recovery; fewer side effects
than barbiturates, dissociative agents, and anesthetic
agents; the availability of medicines for reversal; and
the combined effect of amnesia, sedation, and analge-
sia. The concern is that the combination of these two
agents increases the risk for cardiac and respiratory
complications. Respiratory depression reportedly oc-
curs in at least 25% of patients who receive this drug
cocktail (Brown et al., 2005).

Procedural Sedation

There is documented evidence that the agents that
are routinely used by registered nurses for procedural
sedation cause fewer complications than anesthetic
agents and barbiturates. Burton et al. (2004) performed
a retrospective study of 388 emergency department pa-
tients who underwent electrical cardioversion for atrial
fibrillation over a 42-month period. Twenty-eight com-
plications were identified, and 22 were attributable to
procedural sedation. The medicines that were used in
this study for procedural sedation were propofol, me-
thohexital, and midazolam. Midazolam was responsi-
ble for only two of the complications, one being an
episode of oxygen desaturation below 90% and the
other being an episode of emesis. Of these drugs, mid-
azolam is the only one that is routinely administered by
registered nurses for procedural sedation.

The American Society of Anesthesiologist’s (ASA’S)
position on the administration of sedative/analgesic
combinations is prudent. The organization suggests
that each component should be administered individu-
ally, not as a combined bolus, to achieve the desired ef-
fect. Additional analgesic medication should be given
to relieve pain, and additional sedative medication
should be given to decrease awareness or anxiety
(Gross, 2002). In this manner, it should be ecasier to
limit the amount of at least one of the drugs, thereby,
reducing the chance of cardiorespiratory complications.
Further, if a sedative/analgesic combination is to be
used, the analgesic should be administered first and
the sedative dose titrated to effect, since the analgesic
has the greater risk of respiratory depression (Godwin
et al., 20035).

Midazolam is the benzodiazepine of choice for pro-
cedural sedation. It has a more rapid onset and greater
amnestic properties than the other benzodiazepines
(i.e., diazepam and lorazepam; Bahn & Holt, 2005).
Midazolam has an onset of action of 1—2 minutes
and a duration of action of 30 minutes. The usual
initial dose is 0.02 mg/kg, followed by 1l mg every
3 minutes as needed. Midazolam has sedative and
amnestic properties, but it has no analgesic effects.
For this reason, it is typically used in concert with a nar-
cotic (Brown et al., 2005), preferably fentanyl.

Fentanyl is the opiate of choice for procedural seda-
tion. It has fewer cardiovascular side effects than other
opioids and, thus, is less likely to cause hypotension
(Godwin et al., 2005). Fentanyl’s side effects include
hypoxemia, hypoventilation, and hypotension at higher
doses. Fentanyl has minimal amnestic propertics, and,
therefore, it should be used in combination with a ben-
zodiazepine (midazolam) for procedural sedation. The
side effects listed above for fentanyl are potentiated
by the addition of a benzodiazepine (Bahn & Holt,
2005).
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Fentanyl has an onset of action of 1—2 minutes and
a duration of action of 30 minutes. One to 1.5 pg/kg is
an acceptable starting dose, followed by 1 pug/kg every
3 minutes, titrated to effect. Again, since fentanyl has
no amnestic or sedative properties, it should not be
used alone for procedural sedation (Brown et al., 2005).

There are reasons beyond fentanyl's fast action,
short duration, and fewer side effects that make it the
medicine of choice for procedural sedation. Soysal
et al. (2004) performed a double-blind, randomized,
and prospective study on a small (n = 70) group of
emergency department patients who required closed re-
duction for fractures and dislocations. The study com-
pared the use of meperidine and midazolam to the use
of fentanyl and midazolam. The study demonstrated
that the meperidine group required more frequent
doses of analgesic medication than the fentanyl group,
but neither group had any significant adverse events.
The study concluded that both drug combinations are
safe and efficacious, but the fentany! and midazolam
combination required less frequent redosing of the
analgesic.

Opioids and benzodiazepines both have antagonists
to reverse their effects. Naloxone reverses the effects of
opioids such as fentanyl, and flumazenil reverses the
effects of benzodiazepines such as midazolam. The use
of these agents should be considered carefully, however,
because their reversal effect may have a shorter dura-
tion than that of the sedative medication. If the risks
of reversal outweigh the compromise to the patient of
not reversing the sedation, then the patient should be
monitored for a prolonged period to ensure that he/
she does not relapse into deep sedation. Considerations
for reversal include cardiorespiratory compromise and
the prevention of aspiration (Brown et al., 2005).

The recommended dose of Naloxone is 0.1—0.2 mg
intravenously. It has an onset of action of 1 minute
and a duration of action of 15—30 minutes. The recom-
mended dose of flumazenil is 0.2 mg per minute intra-
venously up to 1 mg every 20 minutes. It has an onset
of action of 1 minute and a duration of action of 45 min-
utes (Brown et al., 2005).

PREPROCEDURE FASTING AND THE
DEVELOPMENT OF ASPIRATION
PNEUMONITIS

A basic tenet of nursing is to first protect the airway.
Aspiration of stomach contents into the lungs and the
development of the mortal complication of aspiration
pneumonitis are, and should always be, a grave concern
to the registered nurse administering procedural seda-
tion. The available data regarding aspiration during se-
dation, however, are based on studies related to general
anesthesia and not procedural sedation. There are
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several factors that make the risk of aspiration more
real during general anesthesia than during procedural
sedation. In an analysis of this topic, Bahn and Holt
(2005) cited several reasons why the risk of aspiration
is a great deal lower during procedural sedation in
the emergency department than during general anesthe-
sia. The reasons they cite, however, have nothing to do
with the emergency department setting; moreover, they
apply to the administration of procedural sedation in
general. The reasons are as follows: (a) Aspiration oc-
curs most frequently during airway manipulation. En-
dotrachial intubation and extubation ideally should
not occur during procedural sedation. (b) The depth
of sedation in procedural sedation is such that the
patient maintains his/her protective reflexes. (c) Proce-
dural sedation does not include the use of inhalation
agents, which often cause vomiting. (d) Procedural
sedation is most often used on adults with an ASA
classification of I or II (Bahn & Holt).

The ASA Physical Status Classification System is
used to assist in evaluating and labeling the patient’s
overall health status (see Table 1). Even though the
scoring is highly subjective, it has been proven to be
a useful tool in determining the patient’s risk of compli-
cations arising from procedural sedation. In fact, an
ASA classification of III is considered an independent
risk factor (Miller et al., 2005). In addition to a higher
ASA classification, risk factors for aspiration during
anesthesia are advanced age (> 70), esophageal disease,
hiatial hernia, peptic ulcer disease, gastritis, bowel ob-
struction, ileus, elevated intracranial pressure, and ana-
tomical head and neck abnormalities that would
complicate airway management should a complication
occur (Green, 2003).

Abstinence from food and oral fluids is the primary
intervention to reduce the risk of aspiration during pro-
cedural sedation. The ASA recommends a 6-hour fast
from solids and a 2-hour fast from clear liquids

Table 1. The American Society of Anesthesiologists
Physical Status Classification System

Status Description

I A normal and healthy patient

11 The patient has mild systemic disease, such as
controlled hypertension

il The patient has moderate or severe systemic disease,

such as emphysema, which requires the use
of home oxygen

v The patient has severe systemic disease that is a
constant potential threat to life, such as severe
congestive heart failure and the presence of
pulmonary edema

A% The patient is morbid and is at substantial risk of
death within 24 hours without
surgical/procedural intervention
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(Warner et al., 1999). These are the criteria that are
used in most of the interventional radiology or hospital-
wide policies governing procedural sedation. There is,
however, a paucity of evidence to support these fast-
ing criteria. The writers of the above-mentioned guide-
lines acknowledge a total absence of evidence to
support the 2-hour fast from clear liquids and insuffi-
cient evidence to support the requirement of the 6-
hour abstinence from solid foods (Warner et al.).

In the interventional radiology setting, it is usually
feasible to prearrange fasting with the patient in suffi-
cient time for the procedure. This is not the case in
the emergency department where there is no control
of the patient’s previsit environment. For this reason,
there is much debate in the literature between the
American Society of Anesthesiologists and the Ameri-
can College of Emergency Physicians regarding fasting
for procedural sedation.

In opposition to the ASA’s stance on a 2- or 6-hour
fast for elective procedures, the American College of
Emergency Physicians’ guidelines for fasting state that
recent food intake is not a contraindication for admin-
istering procedural sedation and analgesia but shouid
be considered for choosing the depth and target level
of sedation (Miller et al., 2005). This is a reasonable ap-
proach, given that aspiration during procedural seda-
tion is improbable because it is highly unlikely that
a patient will both vomit and lose his/her protective air-
way reflexes concurrently (Godwin et al., 2005). Fur-
ther, an analysis of the available data on aspiration
occurring while patients are under general anesthesia
showed both a low incidence of aspiration (1:3,420)
and a low mortality rate (1:125,109; Bahn & Holt,
2005). In an analysis of the available research data on
the topic, Brown et al. (2005) noted that there are insuf-
ficient data to determine whether fasting improves out-
comes. The ASA published a set of anecdotal reports
that addressed adverse reactions from procedural seda-
tion by nonanesthesiologists over a 27-year period.
There were no occurrences of aspiration outside of
the operating room setting identified (Green, 2003).

There was a prospective case series analysis of 1,014
patients who underwent procedural sedation in a
pediatric emergency department setting. Fasting status
could be determined in 905 (89%) of these patients. Of
these, 56% did not meet the ASA’s fasting guidelines.
Complications occurred in 32 of the 396 patients who
met fasting guidelines and in 35 of the 509 who did
not meet fasting guidelines. There were no serious
complications, and there was no significant difference
in minor complications (oxygen desaturation below
90%, transient apnea, hypotension, and laryngospasm)
between the fasting and nonfasting groups. There was
emesis in 15 (1.5%) patients and no incidence of aspira-

Procedural Sedation

tion among either group. The authors concluded,
“There was no association between preprocedural fast-
ing state and adverse events” (Agrawal, Manzi, Gupta,
& Krauss, 2003). Because there was no aspiration dur-
ing this study, it does little to prove or disprove that
fasting mitigates aspiration risk. Green (2003) aptly
notes that the occurrence of aspiration pneumonitis
as a complication of procedural sedation is “extremely
rare, and thus essentially impossible to study in any
meaningful manner.”” This creates a catch-22 scenario.
You cannot say that fasting reduces the risk of aspira-
tion because there is no aspiration. You cannot per-
form a procedure on a nonfasted patient because he/
she may have a higher risk of aspirating.

The ASA’s fasting guidelines apply only to elective
procedures (Warner et al., 1999). There are many tirmes
when a procedure is elective but still urgent. Consider
a patient who is in need of having a painful pelvic ab-
scess drained. The procedure is elective, and postponing
it until the following day will not place the patient in
mortal danger. However, he or she will have to continue
with a painful condition overnight and be subjected to
higher, more frequent doses of ematogenic narcotics
than if were lightly sedated and the abscess drained in
interventional radiology. The interventional radiologist
should be able to look at the whole picture—the urgency
of the procedure and the overall likelihood of significant
aspiration—and then decide whether the patient is ap-
propriate for procedural sedation, targeting the level
of sedation appropriately. Fasting statements in proce-
dural sedation policies should continue to use the 2-
and 6-hour rules for as long as the ASA espouses them.
However, a statement that is in step with American Col-
lege of Emergency Physicians guidelines that allow the
physician performing the procedure to use fasting status
as one assessment in light of the patient’s overall health
condition and the urgency of the procedure to be per-
formed should be added to those policies.

CARDIAC AND RESPIRATORY
COMPLICATIONS

The incidence of major complications from procedural
sedation, including respiratory compromise, hypoten-
sion, or dysrhythmia, is reportedly low, below 1%
(Miller et al., 2005). In a prospective case series analysis
of 1,014 pediatric patients who underwent procedural
sedation, there were no cases of serious adverse events.
However, 68 patients (6.7%) suffered minor complica-
tions and were successfully treated (Agrawal et al.,
2003).

At worst, cardiac and respiratory depression because
of procedural sedation can lead to hypoxic brzin
damage, cardiac arrest, or death (Gross et al., 2002).
The severity and impact of procedural-sedation-related

66 www.radiologynursing.org

DECEMBER 2005







