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INTRODUCTION

Endoscopic examinations are invasive procedures that
turn out uncomfortable and unpleasant to a lesser or
greater extent, and whose tolerability by patients is vari-
able. Because of this, and consistent with well-being so-
ciety trends, patients increasingly request sedation/anal-
gesia to better tolerate these procedures, as recommended
by a number of studies (1). In medicine simpler proce-
dures are safer, and any additional medical action will
build up risk. Therefore patients should be aware that se-
dation increases the potential for adverse effects. The role
of endoscopy units will be to optimize facilities, staff
training, and monitoring means so that such complica-
tions are kept to a minimum, or adequately managed
should they arise.

OBJECTIVE

The objective of these Guidelines is to define: how, to
whom, where, and by whom should sedation/analgesia be
administered regarding patients undergoing gastrointesti-
nal endoscopy.

The standard procedure for upper or lower diagnostic
endoscopy usually consists of minimal sedation or anxi-
olysis, which may be complemented with analgesis when
needed (the addition of drug effects leads to adverse ef-
fect enhancement, and not always is necesssary). When a
prolonged, complex, or particularly troublesome or
painful examination is foreseen, deeper patient sedation
may be required.

Potential subjects for sedation include all patients un-
dergoing endoscopy, provided they have a favorable risk:
benefit ratio. Endoscopy type, characteristics, and dura-
tion, as well as the patient's history of good or poor toler-
ability should all be assessed. Information briefing and an
informed consent are also essential (2). Regarding some
patient characteristics (severe cardio-respiratory disease,
unstable concurrent conditions, anatomic abnormalities
or variations entailing potential intubation difficulties,
etc.) a pre-sedation assessment is advisable, and informa-
tion provided by complementary tests  (ECG, laboratory
tests, chest x-rays, etc.) may be necessary. Patients
should be accompanied by a family member or friend,
and cannot drive for at least 6 hours after endoscopy (this
time may be longer depending upon the drug used).

The place where endoscopy is performed must be
properly equipped for sedation. Oxygen, an aspiration
system, a pulse oximeter, and resuscitation equipment
should all be available.

By whom? By someone qualified to do it. Guidelines
from other societies (ASA) include rules that establish re-
quirements to be met by physicians other than anesthesiol-
ogists in order to perform sedation. All gastroenterology
residents learn and apply cardiopulmonary resuscitation
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maneuvers during their stays at emergency rooms, and also
receive training on sedation and monitorization during
their periods in endoscopy units. One should be knowl-
edgable and familiar with methods for airway patency
maintenance, as well as with tracheal intubation if needed.
In endoscopy units at some hospitals sedation is performed
by anesthesiologists, but not for all patients; anesthesiolo-
gists should therefore cooperate with endoscopists to pro-
vide accurate guidance on how should sedation be admin-
istered in endoscopy units, using what monitoring means,
etc. Nursing staff training in pre-sedation protocols, care
and monitoring during sedation, and post-sedation follow-
up under direct control by endoscopists and/or anesthesiol-
ogists is a useful and much needed measure.

SEDATION LEVELS

Sedation has no fixed, pre-established levels (a given
dose not always corresponds to a given sedation level)
but represents a continuum –it is initiated at a minimal
dose to which each patient responds in a variable, indi-
vidual way; dose increases or booster doses may keep
this level of sedation or progress to another level until
deep sedation or even anesthesia is reached.

Four sedation levels –from lesser to greater depth– are
considered (3-5): 

—Minimal sedation or anxiolysis.
—Moderate sedation and analgesia, or conscious seda-

tion (the patient responds to verbal or tactile stimuli).
—Deep sedation and analgesia (the patient responds to

painful stimuli).
—Anesthesia (the patient does not respond to painful

stimuli). Ventilation support may be required.
The level that is usually required for conventional en-

doscopy is that of minimal sedation and conscious seda-
tion. Deep sedation may be required for some complex
therapeutic procedures.

In general, anesthesiology and digestive endoscopy
scientific societies have established protocols to guide se-
dation by physicians other than anesthesiologists, and re-
strict such sedation to patients with a low anesthetic risk,
and to those with a high anesthetic risk (ASA 3 or higher)
not requiring deep sedation; the presence of an anesthesi-
ologist is to be preferred in the remaining cases (6).

DRUGS USED

A number of available drugs are useful for
sedation/analgesia (benzodiazepines, fentanyl, propofol,
meperidine), and for some of these there are also antago-
nists (flumazenil, naloxone) to neutralize ovsersedation
effects. An ideal drug would have a rapid onset of effect,
and would also result in a predictable sedation level (7).

The following table summarizes the major characteris-
tics of these drugs (8) (Table I).

Table I
Drug Description

1. Benzodiazepines

Midazolam Sedative/hypnotic. Non analgesic. Induces amnesia
Increases the risk for respiratory depression when in association with
opioids 
Maximum effect at 3-5 minutes after administration
Duration of effect: 1 to 3 hours
Side effects: respiratory depression, hypotension
Initial dose: 0.5-2 mg i.v.

Other benzodiazepines (diazepam, flunitrazepam)

2. Analgesic opioids

Meperidine An analgesic opioid with mild sedative effect
Maximum effect: at 10 minutes after administration
Duration of effect: 2 to 3 hours
Side effects: respiratory depression, hypotension
Nausea, vomiting
Initial dose: 20-50 mg i.v.

Fentanyl Analgesic opioid with mild sedative effect
Rapid onset of effect
Rapid recovery
Maximum effect: 5-8 minutes
Duration of effect: 1-3 hours
Side effects: respiratory depression
Initial dose: 0.05-0.1 mg i.v.

Other synthetic opioids (alfentanyl, remifentanyl)

3. Propofol Short-acting sedative, amnestic and hypnotic drug with minimal
analgesic effect

Maximum effect: 30-60 seconds after administration
Half life: 1.8-4.1 minutes
Side effects: pain in injection site, respiratory depression, hypoten-
sion-collapse, acute pancreatitis, anaphylactic shock in allergics to
soy and eggs

Initial dose: IV infusion: 25 mcg/kg/minute
Boluses: initial 0.5 mg/kg; 

repeat doses 0.25-0.50 mg/kg
Mean use of 200-400 mg in 30-minutes procedures

4. Flumazenil Reverses benzodiazepine-induced sedation
Doubtful or late efficacy in reversing benzodiazepine-induced respi-

ratory depression
Maximum effect: 3-5 minutes
Duration of effect: 1-2 hours
Side effects: resedation, seizures
Initial dose: 0.2-0.5 mg i.v.
Total dose: up to 1 mg

5. Naloxone Reverses opioid-induced analgesia, opioid effects on the CNS, and
respiratory depression

Maximum effect: 1-2 minutes
Duration of effect: 1-3 hours
Side effects: pain, agitation, nausea, vomiting
Tachycardia, arrhythmias, lung edema, deprivation syndrome, renar-
cotization

Initial dose: 0.04 mg i.v.
Total dose: up to 0.4 mg

6. Drugs used for topic pharyngeal anesthesia (tetracaine, benzocaine, lidocaine)
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SEDATION COMPLICATIONS

Sedation/analgesia is a safe procedure that is, how-
ever, not exempt from complications, including: pain at
puncture site, dizziness, hypotension, drug allergy,
hematoma at vein puncture site, painful drug extravasa-
tion, hallucination, myoclonus, seizures, confusion,
coma, constipation, urine retention, pruritus, facial re-
denning, arrhythmias, hypertension, vagal illness-
bradycardia, bronchoaspiration, myocardial ischemia,
oxygen desaturation, respiratory depression-apnea, and
even cardiorespiratory arrest. 

In order to prevent complications history taking
should focus on the following: allergies to anesthetics,
eggs, and soy; history of problems with previous anes-
thesias or intubations; history of substance abuse; his-
tory of antidepresssant, neuroleptic or cardiologic
agent usage, etc. To try and predict which patients may
be more likely to pose difficulties regarding airway pa-
tency the following should be considered: history of
problems with previous anesthesias, presence of sleep
apnea, stridor or snoring; patients with facial dysmor-
phias (Pierre-Robin syndrome) or trisomy 21; patients
with oral cavity abnormalities (open mouth smaller
than 3 cm, protruding incisors, high-arched palate,
macroglossia, tonsillar hypertrophy or nonvisible uvu-
la); patients with neck abnormalities [morbid obesity,
short neck, limited neck extension, endothoracic goiter,
neck mass, reduced hyoid-mental distance (< 3 cm)];
patients with mandibular abnormalities (micrognatia,
retrognatia, trismus).

To prevent or reduce desaturation and/or hypoxemia
events oxygen therapy may be administered via a nasal
cannula or adapted mouth gag to sedated patients dur-
ing endoscopy; however, it should be borne in mind
that this may delay apnea detection by pulse oximeters
(9,10).

In 1991 the U.S. Food and Drug Administration pub-
lished a survey that reported a frequency of 5.4 car-
diopulmonary complications per 1,000 endoscopy-re-
lated sedation procedures, which entailed a mortality of
0.03% (11). A similar study from Switzerland reported
sedation-related complications in 0.1% of 115,200 pro-
cedures, with no mortality (12). A new, recently pub-
lished Swiss study of 179,953 procedures where vari-
ous sedation types –including propofol– were
administered reported a complication rate of 0.18% and
a related mortality rate of 0.0014% (13). 

MONITORING

Any patient undergoing sedation/analgesia must be
monitored to better control his or her vital signs during
the procedure. Conscience status, pain suppression, and
cardiovascular and respiratory function should be moni-

tored. To this end the patient' s baseline, intraprocedural,
and postprocedural heart rate and oxygen saturation
(pulse oximeter) values should be available. All these pa-
rameters should be recorded on a specific form for each
patient undergoing sedation.

For patients with heart disease or other concomitant
conditions (ASA 3) a more comprehensive monitoring
including blood pressure, ECG, and respiratory rate is
advisable.

Instrumental monitoring (pulse oximetry, ECG and BP
monitors) should not exclude visual surveillance regard-
ing skin coloration, type of spontaneous breathing, respi-
ratory movement intensity, etc., which cannot be replaced
by monitorization devices alone.

Capnography may be useful in seriously ill patients
with multiple conditions who will undergo long-term
sedation for prolonged or complex endoscopy proce-
dures (ERCP, prosthesis placement, etc.). This monitor-
ization measures ventilatory activity, and predicts po-
tential respiratory depression before the pulse oximeter
may detect desaturation. 

It is advisable to have a resuscitation system avail-
able, and a defibrillator is also recommended for com-
plex patients with heart disease.

PATIENT DISCHARGE

Following sedation/analgesia patients must remain at
the Unit until recovery to baseline consciousness oc-
curs, whether with proper monitorization in an exami-
nation room or in an ad-hoc recovery room. The nurs-
ing staff should monitor the patient during this stage.
At discharge it is advisable that patients are provided
with written instructions, and a telephone number for
consultations regarding subsequent recovery. Various
scales will help decide when discharge is most appro-
priate. Aldrete scale is very simple and practical, and
considers that a patient can be discharged when he/she
is able to dress without help; it is based on a numeric
score that requires 9 or –better still– 10 points for dis-
charge (14) (Table II).

Table II. Modified Aldrete scale

Characteristics Score

Activity Moves 4 extremities voluntarily or on command 2
Moves 2 extremities voluntarily or on command 1
Unable to move any extremities 0

Respiration Able to deep breathe and cough freely 2
Dyspnea or limited breathing 1
Apnea 0
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Circulation Blood pressure ≤ 20% of preanesthetic level 2
Blood pressure 20-49% of preanesthetic level 1
Blood pressure ≥ 50% of preanesthetic level 0

Conscience Fully awake 2
Arousable on calling 1
Not responding 0

Arterial oxygen Maintains SaO2 > 92% on room air 2
saturation (SaO2) O2 needed to maintain O2 saturation > 90% 1

O2 saturation < 90% even with O2 supplement 0

WHO SHOULD SEDATE PATIENTS

As previously established, those with adequate knowl-
edge and safety means, that is, an appropriately trained
endoscopist with the help of a nurse or an anesthesiolo-
gist. An anesthesiologist will sedate patients with ASA 3
or higher requiring deep sedation (depending on the en-
doscopic procedure –therapeutic, prolonged, or com-
plex); patients with a history of intolerance to standard
sedatives; and patients with a foreseeable increased risk
for airway obstruction from anatomic abnormalities or
variants.

Endoscopic procedures exist that because of their
complexity make it impossible for the endoscopist to at-
tend to both endoscopy and sedation; in such cases
(ERCP, biliary-pancreatic therapy, etc.) we deem it more
appropriate that sedation be performed by an individual
other than the endoscopist in charge of the procedure. We
believe that such a person may be an anesthesiologist or a
properly trained physician who is used to managing seda-
tive agents, has been properly educated in cardiopul-
monary resuscitation, and ultimately assumes responsi-
bility for the procedure.

ANNEX

Table III. ASA status classification

ASA 1: Patients with no organic, physiologic, biochemical
or psychiatric abnormalities

The pathology leading to surgery is localized in na-
ture

ASA 2: Mild to moderate systemic changes, or other pat-
hophysiologic processes lead to surgery

ASA 3: Severe or systemic changes, abnormalities, or con-
ditions. 

ASA 4: Severe systemic disease that may influence life ex-
pectancy and not always may be corrected by sur-
gery

ASA 5: Dying patient with a short life expectancy that un-
dergoes surgery taking a desperate last chance

ASA 6 or E Patient requiring an urgent procedure

American Society of Anesthesiologists.
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