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AbstrAct
In the UK, more than 2.5 million endoscopic 
procedures are carried out each year. Most 
are performed under conscious sedation with 
benzodiazepines and opioids administered by 
the endoscopist. However, in prolonged and 
complex procedures, this form of sedation may 
provide inadequate patient comfort or result 
in oversedation. As a result, this may have a 
negative impact on procedural success and patient 
outcome. In addition, there have been safety 
concerns on the high doses of benzodiazepines 
and opioids used particularly in prolonged 
and complex procedures such as endoscopic 
retrograde cholangiopancreatography. Diagnostic 
and therapeutic endoscopy has evolved rapidly 
over the past 5 years with advances in technical 
skills and equipment allowing interventions and 
procedural capabilities that are moving closer to 
minimally invasive endoscopic surgery. It is vital 
that safe and appropriate sedation practices 
follow the inevitable expansion of this portfolio 
to accommodate safe and high-quality clinical 
outcomes. This position statement outlines the 
current use of sedation in the UK and highlights 
the role for anaesthetist-led deep sedation 
practice with a focus on propofol sedation 
although the choice of sedative or anaesthetic 
agent is ultimately the choice of the anaesthetist. 
It outlines the indication for deep sedation and 
anaesthesia, patient selection and assessment 
and procedural details. It considers the setup for a 
deep sedation and anaesthesia list, including the 

equipment required, the environment, staffing 
and monitoring requirements. Considerations 
for different endoscopic procedures in both 
emergency and elective setting are also detailed. 
The role for training, audit, compliance and future 
developments are discussed.

IntroductIon
Endoscopic procedures provide for the 
diagnosis, screening and treatment of 
many gastroenterological conditions. In 

Summary points

 ► The availability of anaesthetist-led 
deep sedation and anaesthesia in the 
UK for complex endoscopy needs to be 
expanded.

 ► Adequate preassessment and patient 
triage is key prior to consideration of deep 
sedation and anaesthesia.

 ► Current guidelines dictate that delivery 
of propofol sedation in the UK must 
be provided by a qualified anaesthetist 
supported by a qualified assistant 
(Operating Department Practitioner or 
Anaesthetic Nurse).

 ► A local standard operating procedure 
needs to be in place to ensure that 
minimum standards of environment, 
staffing and delivery of all types of 
deep sedation and anaesthesia are 
maintained.

http://www.bsg.org.uk/
http://fg.bmj.com/
fg.bmj.com
http://crossmark.crossref.org/dialog/?doi=10.1136/flgastro-2018-101145&domain=pdf&date_stamp=2019-02-15


Sidhu R, et al. Frontline Gastroenterology 2019;10:141–147. doi:10.1136/flgastro-2018-101145142

ENDoScopy

the UK, conscious sedation for endoscopic procedures 
is usually provided by the endoscopist using short-
acting benzodiazepines and opioids or nitrous oxide.1 
Conscious sedation is defined as being of a level in 
which patients may perform ‘a purposeful response 
to verbal or light tactile stimulation’ and as such do 
not require the involvement of anaesthetist for healthy 
patients.2

The use of conscious sedation helps to improve the 
patient experience and procedural success. However, 
studies have demonstrated that for difficult or 
prolonged procedures such as device-assisted enteros-
copy (DAE), endoscopic retrograde cholangiopancrea-
tography (ERCP) and resection of upper gastrointestinal 
neoplasia, procedure tolerance remains poor despite 
inappropriately high doses of sedation.3–5 There have 
also been concerns raised regarding sedation practice 
in the UK including the potential of oversedation and 
respiratory compromise in patients, with minimal 
monitoring for potential apnoea. A 2004 report by the 
National Confidential Enquiry into Patient Outcome 
and Death (NCEPOD) reported in patients under-
going therapeutic endoscopy, the sedation given was 
inappropriate in 14% of cases, usually through an 
overdose of benzodiazepines.6 The NCEPOD report 
also highlighted that only 47% of endoscopists had 
attended a sedation course. Despite this historical data, 
the number of sedation courses available for endosco-
pists remains limited in the UK.7 It is not unreasonable 
to conclude that current UK sedation models are insuf-
ficient to manage the increasing complexity of new 
endoscopic procedures and the increasing comorbid-
ities of patients.

Anaesthetist-led deep sedation or anaesthesia for 
endoscopy can be achieved using propofol. Propofol 
is a short-acting intravenous anaesthetic agent that can 
be used to provide sedation and amnesia. It should be 
delivered by persons with appropriate training and in 

the UK, this should be an anaesthetist. Propofol has 
been shown to provide a better quality of procedural 
sedation and improve patient satisfaction, procedural 
outcome and recovery when compared with standard 
conscious sedation.8 9 However, the use of propofol 
has been widely debated due to its narrow therapeutic 
index, the lack of an antidote and risk of cardiorespira-
tory complications especially in the elderly. Neverthe-
less, meta-analyses of several randomised controlled 
trials have reported similar rates of adverse events 
compared with traditional sedative agents whether 
administered by anaesthetists or non-anaesthetists.8 10 
A recent multicentre German study of over 300 000 
patients undergoing endoscopy, on sedation-related 
complications (ProSed 2) showed that while overall 
sedation related complications were generally low 
(0.01%), it was lowest among patients receiving 
propofol monotherapy.11

Providing anaesthetist-led deep sedation and anaes-
thesia services is a challenge faced by endoscopic units 
around the world. The barriers to delivery include 
capacity, funding and staffing.12–14 In the UK, propo-
fol-based sedation for endoscopy is provided only 
by anaesthetists, following the British Society of 
Gastroenterology (BSG) and Royal College of Anaes-
thetists (RCoA) guidelines.15 The capacity of anaes-
thetic departments is stretched by demand, and this 
may be one of the hurdles that will be required to be 
addressed for the introduction of deep sedation and 
anaesthesia programmes into endoscopy units in the 
UK.

This position statement outlines the indications for 
anaesthetist-led deep sedation and anaesthesia with 
a focus on propofol sedation for complex gastroin-
testinal endoscopy. Patient selection, preassessment 
and procedure specifics are discussed. The statement 
provides a structure for the delivery of a deep sedation 
and anaesthesia services.

selecting patients for anaesthetist-led deep sedation and 
anaesthesia
Sedation helps to improve patient tolerability and 
overall endoscopic experience. It is recommended that 
a local policy is developed in order that all patients 
being considered for sedation are adequately assessed 
at the point of referral.

The objective of preprocedural assessment is patient 
evaluation and patient optimisation together with 
consideration of procedural issues and patient consent. 
In a retrospective study of more than 1 million patients 
undergoing endoscopy and colonoscopy, higher Amer-
ican Society of Anesthesiologist’s (ASA) class were 
associated with an increased risk of adverse events.16 
The definition of ASA class is included within online 
supplementary appendix 1.17 Old age, comorbidity and 
obesity are identified risk factors for cardiopulmonary 
complications during endoscopy. As obese patients are 
more prone to airway obstruction, the use of the Berlin 

Summary points

 ► Training in conscious sedation for endoscopy should 
be included as an essential competency to be achieved 
at Annual Review of Competency Progression for 
endoscopy trainees.

 ► Local training programmes for deep sedation and 
anaesthesia within endoscopy should be encouraged for 
anaesthetic trainees.

 ► Activity and complications must be audited and 
presented at regular morbidity and mortality meetings.

 ► There is pressing need for increased collaboration 
between the Royal College of Anaesthetists, British 
Society of Gastroenterology and Joint Advisory Group 
and collaboration between endoscopists, anaesthetists 
and managerial teams locally to implement deep 
sedation and anaesthesia provision for complex 
endoscopy in the UK.

https://dx.doi.org/10.1136/flgastro-2018-101145


Sidhu R, et al. Frontline Gastroenterology 2019;10:141–147. doi:10.1136/flgastro-2018-101145  143

ENDoScopy

or STOP-BANG questionnaires can grade the severity 
of obstructive sleep apnoea (OSA).12 13 It is therefore 
recommended that all patients being considered for 
sedation should also be screened for OSA. A modi-
fied STOP-BANG screening checklist for OSA prior 
to consideration of sedation is provided in table 1.14 
This can be adapted to local policy. The questionnaire 
would be used as a tool to highlight those at higher risk 
to the endoscopy team. This would enable the endos-
copist to discuss the additional risk of sedation, during 
the process of consent. The information would also be 
useful to decide if the procedure could be done unse-
dated or if the dose of sedation requires titration or a 
referral for anaesthetic assessment is required.

The choice of sedation is influenced by several factors. 
A range of procedural and patient-related factors may 
favour anaesthetist-led deep sedation, including both 
systemic comorbidities and airway specific consider-
ations (online supplementary appendix 1). Poor toler-
ance of prior endoscopy under conscious sedation is 
an important indication for subsequent preference of 
deep sedation. Procedural factors such as duration of 
the procedure are an important consideration. The 
ProSed2 study showed that risks of complications 
were linearly associated with duration of procedure 
with the OR for complications increased by 1.8 for 
Procedures<10 min in contrast to 7.9 for Proce-
dures>1 hour.11 Similarly, therapeutic procedures are 
associated with increased risk. Comparison of proce-
dure subtypes in the same study showed increased 
risk for ERCP, oesophagogastroduodenoscopy (partic-
ularly in the emergency setting such as GI bleeding) 
and enteroscopy compared with that of diagnostic 

endoscopic ultrasound (EUS) and colonoscopy.11 
Hence, deep sedation should be considered for (but 
not limited to) ERCP, small bowel enteroscopy, thera-
peutic EUS, complex polypectomy and any prolonged 
therapeutic procedure (table 2). Multidisciplinary 
team meetings are recommended when planning these 
procedures.

The use of deep sedation also extends to emergency 
procedures. A cohort of these patients may also have 
an elevated physiological score, such as the National 
Early Warning score (NEWS2) on routine obser-
vations and may require optimisation prior to the 
procedure.18 For those at risk of aspiration, such as 
the presence of significant gastrointestinal bleeding or 
recent oral intake, a balance of procedural delay or a 
general anaesthetic with tracheal intubation should be 
considered.

When should general anaesthesia be considered instead 
of deep sedation?
Decisions concerning deep sedation or general anaes-
thesia can be made as part of the anaesthetic preassess-
ment process and will be influenced by local protocols 
and experience. Patients who will require deep seda-
tion or anaesthesia should be preassessed in a timely 
fashion (an example of a simplified preassessment 
form is provided in online supplementary appendix 
1), ideally in the hospital’s Pre-assessment Clinic, and 
those with significant risk factors reviewed by the 
anaesthetic lead.19 20 In patients with a difficult airway, 
it is imperative that sufficient time is given for careful 
anaesthetic evaluation.21

A study of >300 000 propofol endoscopies indicated 
a very low incidence of complications attributable to 
aspiration.12 However, tracheal intubation may be indi-
cated where large amounts of fluid are anticipated in 
the oesophagus or stomach (eg, variceal bleed, gastric 
outlet obstruction or foreign body retrieval) or during 

Table 1 Modified STOP-BANG screening checklist for OSA

Parameters Yes No

Snoring loudly on regular basis
Daytime tiredness
Observation of ‘gasping for breath in sleep’ by others
High blood pressure
BMI≥35 kg/m2

Age>50 years
Neck details (measured around Adam’s apple)
  Male > 17  in. collar
  Female > 16  in. collar
Gender Male
Total ‘Yes’ score:

OSA—Low Risk: Yes to 0–2 questions.
OSA—Intermediate Risk: Yes to 3–4 questions.
OSA—High Risk: Yes to 5–8 questions.
Or Yes to 2 or more of 4 STOP questions+male gender.
Or Yes to 2 or more of 4 STOP questions+BMI>35kg/m2.
Or Yes to 2 or more of 4 STOP questions+neck circumference 17 
in./43 cm in male or 16 in./41 cm in female.
Adapted from Stop-Bang Questionnaire.
Chung F; Anaesthesiology 2008; 108(5):812-21.14

BMI, body mass index; OSA, obstructive sleep apnoea. 

Table 2 Procedures for Consideration of anaesthetist led deep 
sedation/anaesthesia list

Procedure type Procedure detail

Upper gastrointestinal Upper GI polypectomy/resection of neoplasia
Endoscopic bariatric surgery
Large variceal bleed
Foreign body retrieval
Other prolonged/therapeutic 
procedures>60 min

Pancreas and hepatobiliary Therapeutic endoscopic ultrasound
Endoscopic retrograde 
cholangiopancreatography
Pancreatic fluid collection drainage

Small bowel Device assisted enteroscopy including double 
balloon, single balloon or spiral enteroscopy

Lower gastrointestinal Complex polypectomy
Other prolonged/therapeutic 
procedures>60 min

https://dx.doi.org/10.1136/flgastro-2018-101145
https://dx.doi.org/10.1136/flgastro-2018-101145
https://dx.doi.org/10.1136/flgastro-2018-101145
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the procedure (eg, transgastric endoscopic drainage of 
pancreatic fluid collection.

delivering a deep sedation and anaesthesia service and a 
standard operating procedure (soP)
Implementing a sustainable and flexible deep seda-
tion and anaesthesia service requires the formal 
appraisal and subsequent allocation of resources at a 
local level. This would require submission of a busi-
ness case to resource the added cost of involvement 
of the anaesthetists. While formal cost saving has not 
been reported in the non-theatre setting, practice effi-
ciency improvements with propofol sedation have 
been observed.22 23 Table 3 tabulates an example of 
financial considerations to be made for setting up a 
deep sedation and anaesthesia service, in a non-theatre 
environment.

In addition to national guidelines, a local protocol 
and SOP that represent service requirements are 
encouraged, to facilitate implementation of deep seda-
tion and anaesthesia services within the endoscopy 
setting. There should be a lead consultant anaesthe-
tist and consultant endoscopist responsible for the 
development of the service. Morbidity and mortality 
meetings should be held, and an audit of complications 
should be regularly reviewed. This recommendation is 
also supported by the Joint Advisory Group (JAG) as 
part of the global rating scale (GRS) requirement from 
the Improve Safety and Reducing Error in Endoscopy 
(ISREE) strategy.24

stAffIng
Provision must be made for appropriate staffing in 
the endoscopy suite and recovery area. A minimum of 
two qualified nurses are required for the endoscopic 
procedure and the recovery area. It is desirable that at 
least one of the nurses should be a certified interme-
diate or advanced life support (ILS or ALS) provider. 
The RCoA recommends the presence of an operating 
department practitioner (ODP) or Anaesthetic Nurse 
to assist the anaesthetist.25 Patients should be given 
similar advice to those receiving conscious standard 
sedation at discharge by the Recovery Nurse and 
accompanied home by a responsible adult.

EnvIronmEnt
The endoscopy rooms where deep sedation or anaes-
thesia is to be delivered should be large enough to 
accommodate equipment and personnel, with enough 
space to move about safely and to enable easy access 
to the patient at all times. The room should have full 
facilities for resuscitation including immediate access 
to a defibrillator, continuous delivery of piped oxygen 
and suction, airway devices and a means of providing 
ventilation. A room checklist for deep sedation is 
provided in table 4. The endoscopy specific WHO 
safety checklist should be mandatory periprocedure. 
In addition, the provision of an anaesthetic machine 
within the endoscopy room is highly recommended 
(table 3—financial consideration of setting up a deep 
sedation or anaesthesia list). Within the endoscopy 
room, it is vital that the drug cupboard is regularly 
stocked for the provision of propofol or general anaes-
thesia and in anticipation of the management of any 
complications related to this (table 4).

Quality assessment and audit parameters
For units to deliver deep sedation and anaesthesia, 
compliance with the JAG regulations will need to be 
adhered to.26 The basic requirement of JAG stipulates 

Table 4 Room checklist for an anaesthetist led deep sedation/
anaesthesia list

Endoscopy room 
requirements

Continuous flow oxygen (anaesthetic machine 
with piped gases)
±High flow oxygen (recommended)
Piped suction
Immediate access to resuscitation trolley 
and defibrillator and equipment for tracheal 
intubation
Anaesthetic machine with electrocardiography, 
oxygen saturation, blood pressure and 
capnography monitor. Anaesthetic vapour 
analyser. Exhaled gas scavenging system 
(recommended).
Immediate access to blood glucose monitor and 
peripheral nerve stimulator (recommended).

Staffing Anaesthetist
ODP or Anaesthetic Nurse
2 Qualified endoscopy nurses, resuscitation 
trained
Endoscopist

Additional drug 
cupboard requirements
(Local policy to be 
implemented)

Propofol
Glycopyrrolate/atropine
Suxamethonium/atracurium/rocuronium/
sugammadex/neostigmine
Phenylephrine/metaraminol
Intravenous fluids

Recovery area 2 Recovery Nurses, resuscitation trained
Monitoring machine (oxygen saturation, blood 
pressure, pulse and electrocardiography)
Room setup for same gender (recommended)

ODP, Operating Department Practitioner.

Table 3 Financial considerations for an anaesthetist-led deep 
sedation/anaesthesia list

Capital outlay (non-
recurrent)

Target-controlled infusion pump
Anaesthetic machine with monitoring
High flow nasal oxygen delivery-recommended
Awareness monitor (bispectral index) 
recommended

Additional consumables Propofol and other anaesthetic agents
Triple lumen IV catheters

Additional staffing Consultant Anaesthetist
Operating Department Practitioner   (ODP) or 
Anaesthetic Nurse
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that all patients being considered for deep sedation 
and anaesthesia are appropriately preassessed and 
consented and that there is a service sedation lead 
responsible for this deep sedation service, mirroring 
the SOP above. Consent should discuss complications 
of the procedure itself and those related to deep seda-
tion and anaesthesia including accidental awareness.27 
Complications resulting from the administration of 
deep sedation or anaesthesia or the administration of a 
reversal agent for conscious sedation (eg, flumazenil or 
naloxone) must result in a ‘incident reporting system’ 
or DATIX submission and an appropriate significant 
incident investigation carried out where appropriate.24 
In 2018, the JAG launched the ISREE strategy to 
improve safety and reduce errors. A significant area of 
focus within this strategy will be to improve training 
in and delivery of conscious and deep sedation within 
endoscopy.28

The recent development of the National Endoscopy 
Database (NED) in the UK allows audit of sedation 
practice and comfort scores of patients undergoing 
endoscopy at a national level.29 Data capture from 
NED over the next few years on conscious and deep 
sedation or anaesthesia use in different patient groups 
and procedures will allow robust audit to understand 
trends and unmet needs for services to develop and 
improve.

training
Formal training in the UK of endoscopists and endos-
copy teams in the management and delivery of seda-
tion has historically been limited and patchy. The 
Academy of Medical Royal Colleges (AoMRC) in 
2013 considered that the single most common recur-
ring theme following sedation-related avoidable 
morbidity and mortality is the lack of formal training 
in the appropriate administration of sedative drugs 
and prompt recognition and treatment of sedation-re-
lated complications.30 This AoMRC document recom-
mends that there must be formal accredited competen-
cy-based training in defined methods of sedation. Key 
areas of training, pertinent to safe sedation include 
preassessment, information and consent, fasting, the 
WHO checklist, choice of drug and titration to effect, 
monitoring and the use of supplementary oxygen and 
recovery facilities. Training must also include teaching 
on the prompt recognition and management of seda-
tion-related complications and use of relevant antag-
onists. Endoscopy trainees expected to use conscious 
sedation techniques within their sphere of practice on 
obtaining their Certificate of Completion of Training 
‘must demonstrate acquisition of the necessary compe-
tencies at Annual Review of Competency Progression 
or through an equivalent process’.30

The lack of training on conscious sedation for 
endoscopists in the UK is being addressed. This has 
recently been adopted as a focus by JAG within the 
ISREE strategy. Several competency-based courses on 

the provision of safe conscious sedation are also being 
developed in the UK. One is the National Safe Sedation 
(NSS) course which was developed in collaboration 
with the Royal College of Anaesthetists. It addresses 
all the recommendations in the AoMRC document 
and teaches appropriate airway skills. Following a 
successful pilot, the NSS course will be accessible in 
early 2019.

The delivery of deep sedation and anaesthesia in the 
UK currently remains within the remit of anaesthe-
tists. The delivery of deep sedation within the theatre 
and non-theatre environment is incorporated into the 
anaesthetic core and advanced curriculae.31 32 A seda-
tion training programme should be developed at a 
local level for anaesthetic trainees by the anaesthetic 
and endoscopy sedation leads to ensure familiarity 
with the endoscopy environment and the procedures 
performed there, focusing on particular challenges 
such as the shared airway, aspiration risk and working 
in a non-theatre environment.

dIscussIon
For decades, sedation for endoscopy has almost 
exclusively been given by the endoscopist. With 
an increasing demand for complex diagnostic and 
therapeutic procedures in patients with greater 
comorbidities, alternatives to the benzodiazepine/
opioid conscious sedation model are required.33 34 
There is also a cost to having little or no alterna-
tive to conscious sedation. As a means to ensure a 
comfortable patient (and so allowing the procedure 
to be completed), the national BSG audit reported 
that 33% of patients undergoing ERCP received more 
than 5.5 mg of midazolam. As a result, 8% required 
a reversal with flumazenil and/or naloxone.35 
Conversely, the inability to safely provide sufficient 
sedation using conscious sedation results in 40% of 
patients reporting pain or discomfort during ERCP.4 
Intolerance of sedation contributes to more than 30% 
of failed ERCPs performed under conscious seda-
tion.4 36 Tolerability of double balloon enteroscopy 
has also been reported to be poor despite high doses 
of sedation given.5 As a means to complete a required 
therapeutic procedure, how often is ‘conscious’ seda-
tion given to a deeper level of sedation, which should 
involve an anaesthetist?

Change is occurring, such that there is perhaps 
no more divergent area of present UK endoscopic 
practice than the predictable availability of anaesthe-
tist-led deep sedation for endoscopy (with propofol 
or general anaesthesia), ranging for ERCP from 0% 
to 100% in individual centres. Despite the definite 
merits of deep sedation and anaesthesia for complex 
endoscopy, there are challenges to its introduction. 
Many countries have provided guidance for deep 
sedation using propofol, through the publication 
of position statements, guidelines and the develop-
ment of training programmes.37 Non-anaesthetist 
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administered propofol (NAAP) services have been 
reported to be safe and effective, but the current UK 
position is that propofol administration should be the 
responsibility of a dedicated and appropriately trained 
anaesthetist.38–40

There is pressing need for increased collaboration 
between the RCoA, BSG and JAG and collaboration 
between endoscopists, anaesthetists and managerial 
teams locally to implement deep sedation and anaes-
thesia provision for complex endoscopy in the UK. We 
believe that all endoscopy services require the regular 
and reliable provision of anaesthetist-led deep sedation 
and anaesthesia services, with the frequency dependent 
on procedural and case complexity.

This requires changes in working practice covering 
the whole patient journey, including preassessment, 
patient triage, flexible and responsive sedation options 
and recovery. The days should be over in which clini-
cians and patients are faced with an unacceptable 
choice between prolonged delays for appropriate seda-
tion to be available for their endoscopy or proceeding 
with endoscopist-administered conscious sedation 
despite well recognised factors predicting increased 
risk or poor patient outcome.

conclusIon
The requirement for anaesthetist-led deep sedation 
and anaesthesia services in the UK for complex gastro-
intestinal endoscopy is increasing. This position state-
ment highlights the challenges faced and also provides 
a framework for the delivery of this service for endos-
copists across the UK.
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