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Abstract: Propofol sedation for advanced endoscopic procedures is a widespread technique at
present, which generates controversy worldwide when anaesthetic or non-anaesthetic personnel
administer this form of sedation. There is some evidence for safe administered propofol sedation
by non-anaesthetic personnel in patients undergoing endoscopy procedures, but there are only few
randomised trials addressing the safety and efficacy of propofol in patients undergoing advanced
procedures. A serious possible consequence of propofol sedation is the rapid and unpredictable
progression from deep sedation to general anaesthesia mostly when elderly and frail patients are
involved in the diagnosis or treatment of various neoplasia. This situation requires rescue measures
with skilled airway management. The aim of this paper is to review the safety and efficacy aspects
of sedation techniques, with special reference to propofol administration covering the whole pa-
tient journey, including preassessment, sedation options and discharge when advanced endoscopic
procedures are performed.
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1. Introduction

Advanced endoscopic procedures such as endoscopic retrograde cholangiopancre-
atography (ERCP) and endoscopic ultrasound, especially when fine-needle aspiration
(EUS-FNA) is required, are uncomfortable procedures that require adequate sedation or
general anaesthesia for termination successfully. Many of these interventions are accom-
plished worldwide. In the UK, every year, around 2 million procedures are performed
each year, with 48,000 ERCP and many are recently registered in a national database [1].
The majority are performed under conscious sedation with benzodiazepines and opioids
administered by the endoscopist. However, in prolonged and complex procedures, con-
scious sedation may provide inadequate patient or endoscopist comfort or ensue to patient
oversedation, especially since high doses of benzodiazepines and opioids that may be used
in addition to these advanced procedures may raise patient safety concerns with a negative
impact on the patient’s outcome [2].

Propofol sedation for advanced endoscopic procedures has become widespread tech-
nique at present, which has generated controversy worldwide when anaesthetic or non-
anaesthetic personnel administer this form of sedation. Monitored anaesthesia care (MAC),
referred to as deep sedation, has been described as sedation and analgesia titrated to a
level that preserves spontaneous breathing and airway reflexes [3] and has similar risks
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as general anaesthesia administered in a standard operating room (OR). Moreover, the
evidence literature suggests that the anaesthesia risks in locations such as endoscopy suites
are higher than in conventional ORs.

With an increasingly elderly population, the number of advanced endoscopic proce-
dures, which are performed mostly for diagnosis, staging or treatment phases of different
neoplasia is likely to increase, as is, accordingly, the requirement for adequate sedation.
The aim of this paper is to review the safety and efficacy aspects of sedation techniques,
with special reference to propofol sedation when advanced endoscopic procedures are per-
formed. The key questions for the safety and efficacy of advanced endoscopic procedures
refers to (1) requirement of different levels of sedation needed for performing advanced
endoscopic procedures (conscious, deep sedation or general anaesthesia); (2) the place of
procedure—endoscopy suite or operating theater—and the conditions required for a safe
sedation; (3) administration of propofol by non-anaesthesia personnel or by anaesthetist,
analysing this controversial area with the scope of acknowledging and implementation of
the recommendations of the available guidelines.

Consequently, our paper highlighted the risks of providing deep propofol sedation for
interventional complex procedures, which are among the highest for sedated endoscopic
procedure [4]. During these procedures, the sedation provider may experience a high
intensity of pain stimulation, challenges in airway management that require specialised
interventions, and a high incidence of hypoxemia with limited time available for recognition
and management. Metzner et al. [5] analysed anaesthesia-related claims and concluded
that 50% of all non-operating-room anaesthesia (NORA)-related deaths occurred during
gastrointestinal endoscopy, and about half of these deaths were sedation-related.

Hypoxemic events are more frequent with deep sedation, and cardiovascular events
such as hypotension are more frequent with general anaesthesia. Factors responsible for
hypotension are the decrease in systemic vascular resistance due to anaesthetic drugs,
decrease in cardiac preload associated with positive-pressure ventilation and hypovolemia
in some patients. In deep sedation, frequent coughing and hypoxemia may require with-
drawal of the endoscope and completion of the procedure before the intended results are
achieved. This is the reason that many patients need general anaesthesia to avoid the
challenges involved in providing deep sedation for these advanced procedures.

2. Safety of Sedation in Advanced Endoscopic Procedures

Sedation is defined by ASA as a continuum of states of consciousness from mild
through to moderate sedation (conscious) to deep sedation, after which general anaesthesia
follows Table 1 [2].

In patients undergoing ERCP procedures, deep propofol sedation is preferred to
conscious sedation by gastroenterologists because often patients tolerate the procedure
better [6,7]. A prospective study that reviewed 1550 ERCPs performed under conscious
sedation with Midazolam and Demerol showed that patient cooperation under conscious
sedation was not good in a significant number of patients, and this increased the difficulty
of the procedure’s performance [6].

A Cochrane review that identified only four randomised studies comparing con-
scious sedation using midazolam and meperidine with propofol administered by non-
anaesthesiologists for ERCP showed a faster and better recovery profile in propofol-sedation
patients [7].

Deep sedation, as defined by the ASA, may require airway management, and sponta-
neous ventilation may be inadequate to maintain oxygenation and gas exchange. Depend-
ing on the amount of drug used and the sensitivity of the patients, the level of sedation can
fluctuate easily, and many patients under conscious sedation may progress unintentionally
to a level of deep sedation. If this happens when the sedation provider is not trained in
airway management, there can be many adverse events, which are sometimes dangerous
for patients [4].



Diagnostics 2022, 12, 1523 3 of 12

Table 1. Levels of sedation and anaesthesia.

Minimal Sedation (Anxiolysis) Moderate Sedation
(Conscious Sedation) Deep Sedation General Anaesthesia

Responsiveness Normal response to
verbal stimulation

Purposeful response to
verbal or tactile

stimulation

Purposeful response
after repeated or painful

stimulation

Unarousable even with
painful stimulus

Airway Unaffected No intervention
required

Intervention
may be required

Intervention often
required

Spontaneous
ventilation Unaffected Adequate May be inadequate Frequently inadequate

Cardiovascular
function Unaffected Usually maintained Usually maintained May be impaired

Continuum of Depth of Sedation Definition of General Anesthesia and Levels of Sedation/Analgesia (Developed
by the American Society of Anesthesiologists) (Approved by ASA House of Delegates on 13 October 1999) [2].

Propofol is a short-acting intravenous anaesthetic agent and has been shown to provide
better sedation and recovery quality, improve patient and endoscopist satisfaction, and the
overall outcome of the procedural sedation compared to standard conscious sedation [8,9].
However, the use of propofol has been extensively debated. This is due to its narrow
therapeutic index, with a high pharmacologic variability, calculated at 300–400% [10],
the lack of an antidote and the risk of cardiorespiratory complications, especially in old
patients.

A small increase in dosage when further amplified by the use of opioid adjuvants
may cause the patient to switch from deep sedation to an unpredictable state of general
anaesthesia. If we administer too little it can trigger cough or laryngospasm, while too much
can lead to apnoea and both can cause hypoxemia. Therefore, suboptimal subsedation or
oversedation can lead to complications, and in rare cases to disastrous consequences mostly
in patients with unprotected airways. In the case of general anaesthesia, the airways are
protected and the results of variability in the effect of the drug are not a concern. because a
trained anaesthetist will be able to anticipate this variability and prevent or treat hypoxemia.
Sedation provided by a dedicated anaesthesia team for all endoscopies, especially when
complex, increases the safety and efficiency of procedures.

This is the main reason that the Royal College of Anaesthetists in the UK recommends
that patients undergoing deep sedation receive the same level of care as those under general
anaesthesia [11].

3. Choice of Drugs and Airway Management

Propofol is the best choice for its desired properties compared to all other sedatives
used during endoscopy. Intravenous conscious sedation usually uses a combination of
benzodiazepines, such as midazolam, and a short-acting opioid, such as fentanyl. The
combination is safe and acceptable for diagnostic endoscopy and colonoscopy, but is
unsuitable for patient and endoscopist satisfaction in complex endoscopic procedures.

Another sedative, dexmedetomidine, an alpha-2 adrenergic receptor, which is safe
because it did not produce respiratory depression, has an unacceptably long speed of
onset [12].

A newer benzodiazepine remimazolam that has been shown as a better choice for
procedural sedation than midazolam [13] is under investigation in a randomised trial that
actually still recruits patients. It is compared with the safety and efficacy of association
remimazolam alfentanil with the association of propofol-alfentanil for moderate-deep
sedation in ERCP patients [14].

Other technique for deep sedation in ERCP is combination of ketamine and propo-
fol that reduces the dosage of individual drugs, thereby providing a better safety and
satisfaction profile than the combination with an opioid (alfentanil) during ERCP [15].
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A well-known technique for deep sedation is continuous propofol infusion with
or without target controlled infusion combined with a short-acting opioid (fentanyl or
remifentanil) [16].

Considering the advantages and limitations of the drugs that are currently available,
it is essential to adapt many techniques to the sedation process and treat all undesirable
consequences.

The safety of one or another technique can be ensured by the following airway-
management manoeuvres: chin lift and jaw thrust to open the obstructed upper airway;
in patients with low pulmonary reserve, obstructive sleep apnoea or severe obesity a low
threshold for tracheal intubation should be considered [17]; a face mask and portable
ventilation devices should be readily available and the provider should know how to use
them. The anaesthesiologist should anticipate and be actively involved in the process of
sedation.

4. Complications

The most important complications in patients undergoing advanced endoscopic pro-
cedures are hypoxemia, hypotension and aspiration, and the most important factors that
can increase the severity of these events are ASA status, hypovolemia, oxygenation status
and the monitoring techniques used during the procedure. However, aspiration has rarely
been reported as an adverse event in endoscopic procedures because patients are usually
fasted, but prolonged or difficult procedures may still be associated with an increased risk
of regurgitation and aspiration [18].

In 2005 British Society of Gastroenterologists performed a survey reviewing the safety
of performing ERCP under conscious sedation [1,19] and identified a procedure-related
mortality rate of 0.4% over a large group of patients.

In a retrospective study, Wehrmann at al. reviewed 3937 ERCP, 236 EUS and many
OGD over a 6-year period. Assisted ventilation was necessary in 40 patients (0.4%);
9 patients required endotracheal intubation (0.09); and 4 patients died, emergency endo-
scopic examinations and a total propofol dose >100 mg being found as independent risk
factors for adverse events [20].

Another study on 200 patients who underwent ERCP suggests that anaesthesiologist-
administered sedation is safe in those patients and is associated with a high rate of success-
ful ERCP with only minor events reported that did not require termination of the procedure
in advance, shorter procedural time with fast recovery and high patient and endoscopist
satisfaction [21].

Cot’e et al. [4] analysed in a prospective study of 799 cases of patients with complex
endoscopy procedures under deep propofol sedation and found a hypoxemia rate of 12.8%
and a hypotension rate of 0.8% during the procedures. The failed-procedure rate was 0.6%.
More than 60% of patients had an ASA III or higher. Airway manoeuvres were required
in 14.4% of cases, and the independent predictors for these interventions were ASA III or
higher and increased BMI.

Four randomised trials compared conscious sedation with midazolam and demerol to
propofol sedation [22–25] for ERCP procedures performed by non-anaesthetic providers.
Two of the trials included ASA I–III patients [22,24], while the other two also included
ASA IV patients [23,25] with zero immediate mortality rate for both techniques. In one
study, the procedure failed because of the sedation technique in five patients [25], but in
the other three trials, sedation was successful in all patients. Outcomes such as hypoxemia
and hypotension (systolic < 90 mm Hg) were not significant different for both sedation
techniques, in all studies. However, in the two studies where patients did not receive
oxygen during the procedure, a high incidence of hypoxemia was reported for both sedation
techniques [23,25].

ProSed2 study showed that the risk of complications was linearly associated with
the duration of procedure, with the odd ratio for complications increasing by 1.8 for
procedures less than 10 min, compared with 7.9 for procedures longer than one hour [26].
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The procedure subtypes’ comparison in the same study showed an increased risk for ERCP
and therapeutic EUS versus diagnostic EUS.

5. Selection of Anaesthesia Technique Based on Comorbidity and Procedure

The safest sedation technique is obtained when the provider adapts sedation to the
patient’s needs, although propofol sedation has shown a significantly better recovery
profile than conscious sedation for ERCP procedures in all present—but a limited number
of—studies [22,23]. Patients range from the American Society of Anaesthesiology (ASA)
physical classification I–IV [27], but many of them presenting for advanced endoscopic
procedures, including ERCP, may often be elderly and ill, with a significant proportion in
the ASAIII and IV categories. This group of patients may be prone to cardiorespiratory
complications, and the elderly are more prone to aspiration due to more depressed airway
reflexes. Consequently, in this group of patients, special care must be taken to ensure
adequate volume repletion and oxygenation before the procedure beginning. The deep
sedation should be performed by anaesthetists considering a low threshold for endotracheal
intubation with general anaesthesia.

In elderly and frail patients, some authors recommend target controlled anaesthesia
(TCI) using short-acting drugs (propofol and remifentanil) that shorten the duration of
anaesthesia [28,29]. TCI, compared to the bolus or continuous infusion technique, provides
stable control of anaesthesia with the possibility of maintaining spontaneous ventilation and
ensures hemodynamic stability with a faster recovery [29,30] proving to be the anaesthesia
of choice for this category of patients.

Due to EUS-guided fine-needle aspiration (FNA) or fine-needle biopsy (FNB) [31], in
pancreaticobiliary diseases a number of advanced EUS-guided procedures are increasingly
performed in practice, such as EUS-guided drainage [32] or tumour ablation [33]. Therefore,
advanced EUS procedures are more time-consuming, more painful and lengthier than the
diagnostic procedures, and deep sedation or general anaesthesia is required to meet EUS
quality requirements.

6. Non-Anaesthesiologist Providers

Internationally, sedation with propofol in endoscopy by non-anaesthesiologists is
widespread but also intensely controversial and debated. Although in the UK gastroen-
terologists typically perform ERCP under conscious sedation, both the Royal College of
Anaesthetists (UK) and the American Society of Anaesthesiologists consider that propofol
sedation should ideally be administered by anaesthetic staff [11]. Providing anaesthetist-led
deep sedation is a challenge facing endoscopy units around the world because of obstacles
such as out-of-demand anaesthesia, funding and staffing [34].

Propofol is a valuable sedative in advanced endoscopic procedures and its use has in-
creased in recent years due to its favourable pharmacokinetic profile compared to traditional
conscious sedation [35]. Although propofol is generally administered by anaesthesiologists,
there is growing evidence to suggest that endoscopists may safely administer or supervise
the administration of propofol sedation without the involvement of an anaesthetist [36].

Several studies showed that sedation with propofol by non-anaesthesiologists has been
associated with shorter recovery times compared to standard moderate sedation [37,38],
thus supporting its routine use. Nearly half a million cases have been reported, with a low
incidence of adverse events [39]. The American and Canadian Society of Gastroenterologists
have endorsed the use of propofol by non-anaesthetic staff [8]. Additionally, some meta-
analyses of several randomised controlled trials reported similar rates of adverse events
between sedation with propofol or traditional sedative agents, whether administered by
anaesthetists or non-anaesthetic personnel [40,41].

A recent multicentre German study on sedation-related complications (ProSed 2)
analysed more than 300,000 patients undergoing endoscopy and found that while overall
sedation-related complications were generally low (0.01%), the lowest rate was in patients
receiving propofol alone [26].
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The administration of propofol by anaesthesia specialists significantly increases the
costs of endoscopic procedures without a recognised improvement in the results of safety
and efficacy [35,37]. Conversely, Anaesthesia Societies claim that administration of propofol
by non-anaesthesiology providers is unsafe, stating that propofol should be given only by
people trained in general anaesthesia [41,42]. The US Food and Drug Administration in
2010 rejected a 2005 petition by the American Society of Gastroenterologists to remove the
requirement that "for general anaesthesia or monitored anaesthesia care (MAC), propo-
fol should only be administered by individuals trained in the administration of general
anaesthesia and not involved in the surgical/diagnostic procedure” [43].

Despite these warnings, and although the current guidelines of the American Society of
Gastrointestinal Endoscopy (ASGE) recommend the use of sedation by non-anaesthesiology
providers in the presence of appropriate specialised training, selection of patients, and
staff dedicated to continuous physiological monitoring [35], regulations regarding the
administration of propofol are still highly variable and determined by regional and local
rules. As a result, the practice of non-anaesthesiology providers is quite limited in several
countries, including Romania [44,45].

These controversial studies have shown that general anaesthesia administered by an
anaesthetist is associated with a significantly higher EUS-FNA diagnostic efficiency of a
solid pancreatic mass [46] versus the support for non-anaesthesiology providers of sedation
with propofol during the EUS-FNA or diagnostic EUS [47]. The development of proficiency
in propofol sedation for non-anaesthesia personnel administering propofol sedation for
patients undergoing advanced endoscopic procedures can be acceptable for non-anaesthesia
personnel if they have been adequately trained and the safety recommendations of actual
guidelines are accomplished.

7. Anaesthetic Guidelines

The Royal College of Anaesthetists (UK), in association with the British Society of Gas-
troenterology, have issued guidelines for administration of propofol sedation for complex
procedures [34]. This position statement outlines the indications for anaesthetist-led deep
sedation using propofol or general anaesthesia for complex gastrointestinal endoscopy and
recommendations related to three important directions: pre-anaesthetic assessment, local
standard operating procedures and training.

Preprocedural anaesthetic assessment should reduce the risk for all patients and
identify high-risk patients.

The choice of sedation should be determined by several factors.
Patient-related factors such as ASA III or higher, old age, comorbidities, difficult

airway, obesity and obstructive sleep apnoea (OSA) are identified as risk factors for car-
diac and respiratory complications during endoscopy. In a retrospective study of more
than 1 million patients undergoing endoscopy and colonoscopy, the higher American
Society of Anaesthesiologist’s (ASA) class was associated with an increased risk of adverse
events [48].These guidelines also recommend that all patients considered for sedation are
screened for OSA. The STOP-BANG questionnaire is a simple and reliable score that can
diagnose and grade the severity of obstructive sleep apnoea (OSA) [49–51].

Procedural-related factors are considered to be a poor tolerance of prior endoscopy
under conscious sedation, duration of the procedure and type of procedure. Therefore,
propofol deep sedation should be considered for (but not limited to) ERCP, therapeutic EUS
and any prolonged therapeutic procedure. Emergency procedures are recommended for
general anaesthesia with tracheal intubation, especially when risk of aspiration is present,
such as the presence of significant gastrointestinal bleeding, recent oral intake or during
the procedure, e.g., trans-gastric endoscopic drainage of pancreatic fluid collection. The
decision on deep sedation or general anaesthesia will be made as part of the anaesthesia
pre-assessment process and will be affected by local protocols and operator experience.

The second recommendation is related to a local standard operating procedure to
ensure that minimum standards of endoscopy room, staffing and the delivery of all types
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of deep sedation and anaesthesia are kept. Standards of endoscopy room requirements
are continuous-flow oxygen, an anaesthetic machine with medical gases and vacuum
systems, immediate access to the resuscitation trolley, defibrillator and equipment for
tracheal intubation. Basic monitoring includes electrocardiography, oxygen saturation and
noninvasive blood pressure, but capnography monitors and bispectral index monitors with
target-control infusion pumps are recommended.

The third recommendation refers to training that should be included as an essential
competency for endoscopy trainees when referring to conscious sedation for endoscopy, or
for anaesthetic trainees when referring to deep sedation and anaesthesia for endoscopy.

Guidelines for sedation and anaesthesia in GI endoscopy published by the American
Society for Gastrointestinal Endoscopy (ASGE) [35] consider ASA task force guidelines for
sedation and analgesia administered by non-anaesthesiologists [52]. According to the ASA
guidelines for sedation the likelihood of sedation-related adverse events is increased by the
presence of one or more sedation-related risk factors together with the probability for deep
sedation. Furthermore, an anaesthesia professional should be considered in prolonged
or therapeutic endoscopic procedures requiring deep sedation, anticipated intolerance
to standard sedatives, severe cardiac or respiratory comorbidities (ASA class IV or V),
and increased risk of airway obstruction (obesity, OSA, difficult airway), and general
anaesthesia with controlled ventilation should be planned.

In the same guidelines, the minimal patient-monitoring requirements for sedation in
endoscopic procedures are noninvasive blood pressure, heart rate, pulse oximetry [53,54]
the visual assessment of ventilatory activity, level of consciousness and discomfort [54].
ASA guidelines recommend electrocardiogram (ECG) monitoring in patients with signifi-
cant cardiovascular disease or arrhythmia, significant pulmonary disease, the elderly and
in anticipated prolonged procedures [52].

The ASA and the ASGE recommend the use of supplemental oxygen for moderate
sedation, and set this as mandatory for all procedures with deep sedation [52,55]. Routine
administration of supplemental oxygen has been shown to reduce oxygen desaturation
during sedation for endoscopic procedures [56].

Capnography measures the partial pressure of carbon dioxide during the respiratory
cycle and can quickly detect disordered or depressed respiratory activity [57]. Capnography
has been shown to detect depressed respiratory activity prior to transient hypoxemia
emergence [58–60]. In this study, independent risk factors for hypoxemia were age, high
body mass index, sleep apnoea and high doses of sedatives. However, in conscious sedation,
it seems that capnography does not bring benefits for the prevention of hypoxemia [61].

Postprocedural monitoring should be continued after completion of the procedure for
the adverse events and patients discharged according to standardised criteria assessing
recovery after sedation.

Sedation with propofol and anaesthesia experience for advanced endoscopic proce-
dures (EUS, EUS-FNA and ERCP at Ponderas Academic Hospital, Bucharest, Romania.

At our institution, propofol sedation or general anaesthesia for complex procedures
such as ERCP and EUS or EUS-FNA procedures are administered by specialist anaesthesi-
ologists in the operating theater.

All patients received supplemental oxygen during the procedure. All patients were
continuously monitored for heart rate (using a three-lead electrocardiogram), blood pres-
sure (using an automated blood-pressure cuff and serial measurements every 5 min), oxy-
gen saturation (by pulse oximetry) and capnography. Capnography was ensured with the
Capnostream™ 20p patient monitor with Microstream™ technology using Microstream™
Advance filter lines with nasal-only CO2 sampling, as well as the supplemental oxygen-
delivery system (manufactured by Medtronic) or using a capnograph from an anaesthetic
machine attached to an oxygen mask covering only the nose.

The capnograph trace from this device is highly reliable, and we found that it was in-
valuable for maintaining appropriate sedation levels in the patient and detecting respiratory
depression or obstruction.
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Vascular access was secured in all patients via the peripheral vein and an infusion of
0.9% saline was administered.

For deep sedation, we used propofol in bolus intravenous administration, continuous
infusion or TCI. In the TCI mode, propofol was started at 10 mg/mL with the Schnider
effect model, with an initial target of 0.5 µg/mL.

For general anaesthesia with intubation, after 3 min of pre-oxygenation with 100%
oxygen via a tight-fitting facemask and an expired oxygen fraction superior to 92%, anaes-
thesia was induced using two methods. In our clinic, patients are treated according to a
low-opioid anaesthesia protocol using adjuvants such as magnesium sulphate 40 mg kg−1

LBW, lidocaine 1.5 mg kg−1 LBW, dexamethasone 10 mg and ketamine 20 mg [62].
The method of anaesthesia used was in accordance with patient particularities and

anaesthetist preferences. General balanced anaesthesia on inhalator gas: induction was
performed by fentanyl (1–2 µg/kg) and propofol (1.5–2 mg/kg) and maintenance of anaes-
thesia was achieved with sevoflurane at 1.0–1.5 age-adjusted MAC and a 50% mix of oxygen
and air. TCI: induction and maintenance were carried out with propofol and remifentanil.
In this group of patients, we monitored the depth of anaesthesia using the Bispectral
Index™ (BIS™) Monitoring System.

For induction, TCI propofol 10 mg/mL was started with the Schnider effect model,
with an initial target 3 µg/mL for intubated patients. Remifentanil (50 µg/mL), was
administered by the Minto effect model with an initial target of 0.75 ng/mL. Anaesthesia
was maintained by the same drugs in TCI mode.

In all intubated patients, muscle relaxation was achieved with rocuronium 0.6 mg/kg.
Variations of less than 30% of the mean arterial pressure (MAP) and heart rate (HR) were
considered hemodynamic objectives.

In Ponderas Academic Hospital, Bucharest Romania, from January 2017 to April 2022,
500 cases of EUS were performed; out of them, there were 193 EUS-FNA and 200 ERCP.
Deep sedation with propofol with spontaneous breathing was performed on 403 patients
with EUS, and general anaesthesia with elective intubation on 297 patients, including all
ERCP patients. The baseline characteristics of the series of 700 patients who underwent
EUS procedures and ERCP at our centre are reported in Table 2.

Table 2. Baseline patients’ characteristics.

Variable N Deep
Sedation GA Gender Age

(Years) ASA ≤ 2

Procedure M F

EUS 500 403 97 276 224 59 ± 9 389

80.% 19.4% 55.2% 44.8% 77.8%

EUS- 193 145 48

FNA/FNB 38.6%

EUS- 307 258 49

diagnostics 61.4%

ERCP 200 0 200 103 97 63 ± 7 128

(100%) 51.5% 48.5% 64%

Continuous variables are reported as mean values and standard deviations. Abbre-
viations: ASA, American Society of Anaesthesiology; EUS, endoscopic ultrasound; FNA,
fine-needle aspiration; FNB, fine-needle biopsy; GA = general anaesthesia ERCP = endo-
scopic retrograde cholangiopancreatography.These are the results of our yet unpublished
retrospective data, where we had a very low transient hypoxemia rate and a low transient
hypotension rate. Sedation was successful in all the patients. Our indications for intubation
with general anaesthesia were ERCP, ASA 3 or more, severe obesity with OSA, severe
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respiratory disease, anticipated prolonged procedure and history of severe regurgitation.
No patients had to be intubated as an emergency. Further observational prospective series
or randomised controlled trials (RCTs) will confirm these findings.

8. Conclusions

Sedation for advanced endoscopic procedures is a challenging area where there is
an overlap between anaesthetic and non-anaesthetic providers. The requirement for
anaesthetist-led deep sedation with propofol worldwide for complex gastrointestinal en-
doscopy is increasing. However, propofol can be administered safely by non-anaesthetic
personnel, even for advanced endoscopic procedures, to reduce cost or in low-resource
settings or unavailability of an anaesthesia specialist.

The guidelines released highlight the challenges faced and provide a framework for
anaesthetic and non-anaesthetic personnel to perform the procedural sedation with the
following recommendations:

1. Pre-anaesthetic assessment of all patients undergoing endoscopic procedures to eval-
uate the risk of sedation related to pre-existing pathology.

2. Non-anaesthesiology providers must have specific training in the sedation adminis-
tration for endoscopy and have the skills to diagnose and manage sedation-related
complications, especially when unintended deep sedation occurs or rescue of airway
associated events.

3. Routine monitoring of blood pressure, oxygen saturation, heart rate and clinical
observation during all endoscopic procedures using sedation.

4. Supplemental oxygen administration considered for moderate and deep sedation.
5. Capnography monitoring considered for patients undergoing deep sedation.
6. Sedation administered by anaesthesia provider considered for complex endoscopic

procedures or patients with important comorbidities or at risk for airway compromise.

The paucity of data available to guide anaesthesiologists in selecting between deep
propofol sedation and general anaesthesia/intubation for advanced procedures or frail
patients, the challenges of providing anaesthesia in remote locations (unfamiliarity with
the environment, lack of immediate access to all the equipment, medications and support
personnel) suggest that further prospective studies are needed to evaluate the effect of
experience and comfort of anaesthesiologists in determining their choice and to evaluate
when sedation is provided by an anaesthetist or non-anaesthetist.

The review undoubtedly has limitations, particularly the nonstandardised method for
the selection of studies participating, which might have contributed to a possible selection
bias.

Communication between endoscopist and anaesthesia provider about the expected
complexity of the procedure, estimated time to perform it, together with any known
gastrointestinal issues should contribute to decision making for the procedure performance.

A future without significant anaesthesia involvement in this controversial area is
difficult to foresee, but cooperation and discussion between gastroenterologists and anaes-
thesiologists may lead to a reliable solution for the safety of the patients and efficacy of
procedure.
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