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Introduction

Digestive endoscopy is a medical procedure used 
to diagnose and treat various conditions of the di-
gestive tract. It involves the insertion of a thin, flex-
ible tube with a light and camera at its tip into the 
digestive tract. This allows the doctor to view the in-
side of the digestive tract and take biopsies if need-
ed. The most common type of digestive endoscopy 
is an upper endoscopy, which is used to examine the 
oesophagus, stomach, and duodenum. Other endos-
copies include colonoscopies, sigmoidoscopies, and 
endoscopic retrograde cholangiopancreatography 
(ERCP). These procedures diagnose and treat condi-
tions such as ulcers, polyps, tumours, and bleeding 
in the gastrointestinal tract [1].

Sometimes, sedation may be necessary for a pa-
tient undergoing a  digestive endoscopy. Sedation 
can help reduce anxiety and discomfort during the 
procedure. The type of sedation used depends on 
the patient’s age, medical history, and other factors 
[2, 3]. Many sedatives were validated and report-
ed for digestive endoscopy, including midazolam, 
propofol, fentanyl, meperidine, and others (Table I). 
The doctor will discuss with the patient which type 
of sedative is best for them before administering it. 
In general, digestive endoscopy is considered safe 
when performed by experienced personnel using ap-
propriate sedation techniques [4, 5]. However, there 
are many issues with sedatives for digestive endo-
scopic procedures, such as adverse events, sedation 
considerations for different populations, and legal 
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A b s t r a c t
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issues. Such issues might impact the validity and 
utility of these modalities, and they are continuously 
updated. 

Aim

We aimed to conduct an up-to-date comprehen-
sive literature review to discuss sedation for diges-
tive endoscopy and related issues. We will discuss 
the impact of COVID-19 on sedation practices and 
how relevant issues can be solved to enhance this 
practice. Moreover, we will shed more light on se-
dation practices in special situations, the safety of 
the different sedatives, and the legal and economic 
issues reported in the literature during sedation for 
digestive endoscopic procedures.

Material and methods

This study is a  literature review aiming to pro-
vide an insight about the recent updates in sedation 
for digestive endoscopy and to discuss the related 
issues. We aimed to include all studies discussing 
the following points: 1) the impact of COVID-19 on 
sedation during digestive endoscopy; 2) safety and 
adverse events of sedation; 3) sedation in special 
situations (e.g. during pregnancy and lactation, for 
children, the obese, the elderly, patients with coe-
liac disease, and those undergoing advanced pro-
cedures); 4) costs and economic issues of sedation; 
and 5) legal issues associated with sedation. We con-
ducted a comprehensive search strategy of different 
databases, including PubMed, Embase, and Web of 
Science, to retrieve all relevant articles discussing 
the current issues and the used relevant keywords. 
No restrictions were made to the search strategy re-
garding publication data, country, language, or type. 
However, we mainly aimed to discuss more updated 
articles and guidelines. We also included review arti-
cles to compare their findings because they usually 
present comprehensive findings.

Impact of COVID-19

There has been growing evidence that the im-
pact of COVID-19 on sedation practices has resulted 
in both positive and negative effects on patient out-
comes [6, 7]. On one hand, the reduction in the use 
of deep sedation has been shown to decrease the 
risk of adverse events such as respiratory depression 
and aspiration and reduce the need for intensive 
care unit admissions [8, 9]. In addition, the shift to-

wards conscious sedation has been associated with 
improved patient satisfaction [8, 10, 11]. While con-
scious sedation may be a safer option in the context 
of the pandemic, it is crucial to recognize that this 
approach may not be appropriate or feasible for all 
patients, particularly those with significant anxiety 
or pain. To optimize sedation practices in the context 
of COVID-19, it is essential for endoscopists to care-
fully consider each patient’s specific needs and risks 
and the characteristics of the endoscopic procedure. 
This may include using alternative sedation meth-
ods, such as midazolam, or developing new technol-
ogies or techniques to improve patient safety and 
comfort. Additionally, endoscopists should continue 
adhering to guidelines and recommendations for 
sedation administration, including patient monitor-
ing and personal protective equipment. Overall, the 
impact of COVID-19 on sedation practices in diges-
tive endoscopy underscores the importance of evi-
dence-based decision-making and the need for con-
tinued research and innovation in this field [7, 12].

While some endoscopists view the changes in 
sedation practices due to COVID-19 as a  neces-
sary step towards improving patient safety, others 
have expressed concerns about the impact of these 
changes on patient outcomes and the quality of en-
doscopic procedures. Some endoscopists argue that 
the reduction of the use of deep sedation has result-
ed in increased patient discomfort and anxiety, lon-
ger procedure times, and a reduction in endoscopist 
experience and skill [7]. Additionally, some endosco-
pists have raised concerns about the impact of the 
COVID-19 pandemic on patient access to endoscop-
ic procedures, particularly for those with significant 
medical conditions that require sedation. The reduc-
tion in the number of endoscopy procedures per-
formed due to the pandemic has led to a backlog of 
patients waiting for care, which may result in delays 
in diagnosis and treatment for some individuals [7]. 
Finally, some endoscopists have expressed concerns 
about the impact of the COVID-19 pandemic on the 
financial stability of endoscopy practices, because 
the shift towards conscious sedation and the reduc-
tion in the number of procedures performed has re-
sulted in decreased revenue for many practices [7]. 

In conclusion, the impact of COVID-19 on se-
dation practices in digestive endoscopy has been 
a  topic of debate among endoscopists, with some 
viewing the changes as necessary for patient safety 
and others expressing concerns about the impact on 
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patient outcomes and endoscopy practices. Further 
research and collaboration among endoscopists and 
healthcare providers are needed to determine the 
most effective approaches for managing sedation in 
the context of the pandemic.

Safety and adverse events

The safety of sedation in digestive situations is 
generally considered good, but it is important to be 
aware of the potential complications and take steps 

Table II. Different methods of sedation that can be used for digestive endoscopic procedures

Variables Conscious sedation Moderate sedation Deep sedation General anaesthesia

Advantages Minimal risk of respirato-
ry depression and other 
adverse events; patient 
remains awake and able 

to communicate; no 
need for intubation and 
extensive monitoring; 

quick recovery

Reduced level of con-
sciousness and pain sen-

sitivity; quick recovery

Complete loss of 
consciousness and pain 
sensitivity; quicker pro-

cedure time; no need for 
extensive monitoring

Complete loss of 
consciousness and pain 

sensitivity; rapid onset of 
effect; shorter recovery 
time compared to deep 

anaesthesia

Disadvantages May cause discomfort 
and anxiety; requires 

experienced and trained 
personnel

Risk of adverse events 
increases with deeper 
levels of sedation; re-

quires experienced and 
trained personnel

Requires more skill and 
experience from the 
endoscopist; longer 

recovery time; increased 
risk of complications due 

to deeper sedation

Requires more skill and 
experience from the en-
doscopist; increased risk 
of complications due to 
deeper sedation; longer 
recovery time compared 

to conscious sedation

Drugs used Midazolam, Propofol, 
Fentanyl, Alfentanil, 

Remifentanil, Dexmede-
tomidine

Benzodiazepines (e.g., 
midazolam, lorazepam), 
opioids (e.g., fentanyl, 

morphine), and propofol

Midazolam, Propofol, 
Fentanyl, Alfentanil, 

Remifentanil, Dexmede-
tomidine

Propofol and other 
anaesthetic agents, 

such as etomidate and 
ketamine, are commonly 

used in combination 
with opioids and ben-
zodiazepines for GA in 
endoscopy procedures

Complications Hypoxia, hypotension, 
bradycardia, nausea/

vomiting

Respiratory depres-
sion, hypotension, and 
bradycardia. Other rare 
but serious complica-

tions include aspiration, 
airway obstruction, and 

cardiac arrest

Hypoxia, hypotension, 
bradycardia, nausea/

vomiting

Hypoxia, hypotension, 
bradycardia, nausea/

vomiting

Satisfaction High High High High

Costs Low The cost of moderate 
sedation varies depend-
ing on the type of drug 
used and the length of 

the procedure. Generally, 
it is more expensive 

than minimal sedation 
but less expensive than 

deep sedation or general 
anaesthesia

Moderate Higher cost than 
conscious and deep 

sedation due to addi-
tional equipment and 
personnel required for 
GA administration and 

monitoring of vital signs 
during the procedure

Intubation No need No needed May be needed Often needed

Patient re-
sponds

to verbal stimulation 
(normal)

To verbal or tactile stim-
ulation (purposeful)

To repeated or painful 
stimuli (purposeful)

No response

Impact on car-
diovascular

No impact Minimal Minimal High risk of impaired 
functions
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to minimize them. It should be noted that the risk of 
complications is highly variable based on the type 
of sedation (Table II). Overall, digestive endoscopy 
can be associated with complications in 0.02% to 
0.54% of the cases, with an estimated mortality rate 
of 0.27%. Among these complications, it has been 
estimated that sedation-related cardiopulmonary 
complications occur in 0.0014% of these cases. An 
increased risk of developing these complications 
is observed among patients with comorbidities, 
and the incidence does not usually differ between 
non-anaesthetist and anaesthetist clinicians. Vari-
ous complications have been reported, mainly bron-
chopulmonary aspiration, vasovagal events, arrhyth-
mia, hypotension, and hypoxaemia [13–16].

Among the different complications, estimates in-
dicate that cardiopulmonary complications are the 
most serious and common. For instance, a US nation-
wide investigation of 300,000 procedures showed 
that cardiopulmonary complications occurred in 
0.9% of the cases [17]. Hypotension is another ad-
verse event that might develop with sedation during 
digestive endoscopic procedures. The event does not 
usually have relevant clinical implications. It usually 
develops secondarily to propofol administration and 
combined administration of painkillers with sed-
atives [18]. Intravenous fluid and electrolyte infu-
sion can adequately manage these events. Another 
study by Ljubicić et al. [19] also showed that 11.8% 
and 5.5% of their population sedated by propo-
fol had a  temporarily decreased heart rate of < 50 
beats/minute and reduced O2 saturation of < 85%, 
respectively. Arrhythmia is another cardiac compli-
cation that might develop in 4% to 72% of cases. 
Different clinically related arrhythmias, such as ec-
topic rhythms, bradycardia, extrasystoles, and sinus 
tachycardia, might develop, and sinus tachycardia is 
usually the commonest. Different risk factors were 
reported, including anxiety, endoscopy type, co-
morbidities like cardiac diseases, and the patient’s 
age. In 4–42% of cases, electrocardiogram chang-
es, mainly ST segment alterations, can be observed 
[5]. It has been shown that such alterations are not 
related to ischaemia and do not change following 
oxygen administration. Finally, atropine should be 
administered in cases of bradycardia.

Another common complication is hypoxaemia or 
oxygen desaturation, usually recorded when oxygen 
saturation (satO2) is less than 90%. The estimated 
incidence is highly variable between 4% and 50%. 

Hypoxaemia may be the most common event due to 
cases underestimation. Oral endoscopy significant-
ly increases the risk of hypoxaemia due to potential 
laryngospasm, compressed airways, and the need 
for a deeper level of sedation. The risk of respiratory 
depression might also increase with the combined 
administration of opiates and benzodiazepines 
[20–23]. A previous study showed that the incidence 
of desaturation was < 10% during endoscopy-relat-
ed propofol sedation with monitoring and oxygen-
ation [24]. Moreover, there was a  marginal need 
for endotracheal intubation. Evidence from various 
guidelines of different national scientific societies 
shows that oxygen supplementation is recommend-
ed during endoscopic procedures. However, oxygen 
administration might lead to increased hypercapnia 
and delayed apnoea recognition. Accordingly, using 
capnography and a pulse oximeter are recommend-
ed for adequate monitoring [16, 17].

The first step in managing desaturation is dis-
continuing the sedative agent, and oxygen flow 
should be increased to stimulate the patient. More-
over, secretion aspiration, securing the airway by 
jaw thrust, and using a Guedel tube might be nec-
essary in certain situations. Antidotes like naloxone 
and flumazenil might be required in cases of desat-
uration induced by opiates and benzodiazepines 
administration [5]. Ventilation and oxygen masks 
might also be required in persistent and severe 
desaturation cases. However, only around 0.1% of 
cases with desaturation require ventilation. In cases 
when these measures fail, other respiratory resus-
citation approaches, like orotracheal intubation and 
laryngeal masks, should be initiated [25–29]. Aspi-
ration might also develop in 0.1% of cases following 
sedation. Patients with associated gastric retention 
and upper gastrointestinal tract bleeding are more 
liable to developing bronchopulmonary aspiration. 
Accordingly, orotracheal intubation should be per-
formed amid endoscopy [27–29]. Propofol contami-
nation and multidose containers might also lead to 
a potentially severe complication, i.e. the transmis-
sion of viral, bacterial, and fungal infections. Phle-
bitis might also be observed at a  lower frequency. 
However, the risk increases when intravenous ad-
ministration is done through small-calibre veins. Ve-
nous wall pain and swelling might develop following 
the administration of some propofol preparations, 
and lidocaine can effectively intervene against it 
[16, 23, 25, 27, 28].
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Various risk factors have been reported to predis-
pose to the development of cardiopulmonary com-
plications. Some of these factors are patient-related 
and include old age (> 70 years old), decreased O2 

saturation (< 95%), ASA III and IV, hospitalization, 
associated lung diseases, and having a  history of 
arrhythmia and ischaemic heart diseases [17, 20, 
30–32]. Other factors are procedure related and are 
usually associated with oral endoscopy, emergen-
cy procedures, the status of O2 administration, and 
drug dosage [33–36]. Therefore, relevant national 
guidelines from different societies recommend look-
ing for these factors before sedation, to reduce the 
risk of complications and enhance management 
practices [5, 25].

It should be noted that the impact of proce-
dure-related factors on developing complications is 
controversial. A previous investigation showed that 
the complication rate did not significantly differ be-
tween cirrhotic patients sedated with propofol with 
fentanyl or midazolam with fentanyl for upper gas-
trointestinal endoscopy (14% vs. 7.3%, respectively) 
[21, 37]. The rate of complications in another study 
did not differ between moderate sedation via me-
peridine/midazolam and deep sedation via propo-
fol (1% vs. 0.6%, respectively). On the other hand, 
Amornyotin et al. [38] indicated that the complica-
tion rate was significantly higher with undiluted ver-
sus diluted propofol used for ERCP (42.9% vs. 18.2%, 
respectively).

Sedation in special situations

Special attention is required in various situations 
before sedation in relation to the endoscopic pro-
cedure. Consideration of the efficacy and safety of 
sedatives is essential in these events.

Pregnancy and lactation

Endoscopists should be aware of the potential 
risks and adverse events that might affect materno-
foetal outcomes. Therefore, pregnant women should 
be monitored and evaluated before the procedure 
by intermittent blood pressure evaluation, pulse 
oximetry, and electrocardiography. Currently, there 
is no evidence of premature labour following seda-
tion, However, the risk of foetal hypoxia secondary 
to sedation should also be considered [39]. Another 
important risk originates from maternal exposure to 
radiation during ERCP procedures. Therefore, avoid-

ing sedation for endoscopic procedures or dose re-
duction should be attempted. It has previously been 
reported that using midazolam might be the safest 
option for pregnancy [39–48].

Overall, ERCP in pregnancy is rarely done. Howev-
er, it can be performed in dilated bile ducts, abnor-
mal liver function tests, and recurrent biliary colic. 
Moreover, a previous study demonstrated that ERCP 
could be effectively and safely conducted during 
pregnancy [49, 50]. The risk of sedation over the foe-
tus and the mother is uneventful and unpredictable. 
However, estimates show that post-ERCP pancreati-
tis is more common among pregnant women than in 
the general population [51, 52]. This was indicated 
even with cases requiring biliary stent placement. 
Finally, relevant data suggest the efficacy and safe-
ty of midazolam sedation for upper gastrointesti-
nal endoscopy and flexible sigmoidoscopy [53–55], 
and some authors even stated that it the preferred 
choice for pregnant women [4]. However, these 
should be limited to cases with strong indications. 
Although colonoscopy is safe, data suggest that it 
should be conducted within the second trimester 
only with a strong indication [49, 53, 56–59].

Lactating women respond to sedation similarly 
to adults [42]. Studies indicate that various seda-
tives can be safely administered during lactation 
with minimal or no risk over infants. However, some 
recommendations should be considered [60, 61]. For 
instance, fentanyl should be preferred over meperi-
dine because of its low concentration in breast milk 
[62–64]. On the other hand, meperidine usually con-
centrates in milk leading to infantile adverse events, 
such as interference with feeding and decreased in-
fant alertness [60, 65, 66]. Propofol is concentrated 
in 0.015% of plasma levels in breast milk. Moreover, 
Breastfeeding should also be done at least 4 h after 
the administration of midazolam [64].

Children

Digestive endoscopy is a  commonly performed 
procedure in paediatric patients, and sedation is 
often used to facilitate the procedure and reduce 
patient discomfort. Sedation can be administered 
in various forms, including oral, inhalational, and 
intravenous routes. According to current evidence, 
oral midazolam is a  safe and effective option for 
sedation during paediatric gastrointestinal endos-
copy [67–70]. A  systematic review found that oral 
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midazolam was associated with a higher level of se-
dation and fewer adverse effects [71]. Additionally, 
oral midazolam has been shown to have a faster on-
set and shorter recovery time [71–73]. Intravenous 
sedation with propofol has also been found to be 
safe and effective in paediatric patients undergo-
ing gastrointestinal endoscopy, and some studies 
even suggested it as the most effective in this con-
text [74–79]. A  study comparing propofol/fentanyl 
to midazolam/ketamine found that greater comfort 
was noticed among children undergoing sedation 
with midazolam/ketamine for upper gastrointestinal 
sedation than in the propofol/fentanyl group. How-
ever, ketamine adverse events were noticed in this 
group and should be considered in the evaluation 
of the overall effectiveness [80]. The choice of seda-
tive should be tailored to the individual patient and 
the specific procedure being performed [81–83]. It is 
worth mentioning that the use of sedation should 
always be performed by a trained professional, and 
the use of monitoring devices should be considered 
to ensure patient safety [84, 85]. 

The elderly

There is limited evidence regarding sedation out-
comes during endoscopy in the elderly population, 
although such procedures are commonly conducted. 
It is important to note that elderly patients may have 
an increased risk of adverse effects from sedation 
due to the changes in pharmacokinetics and phar-
macodynamics that come with age. Moreover, lipo-
philic drugs usually have an increased half-life, which 
increases the risk of developing adverse events due 
to reduced hepatic and renal functions [86]. The pres-
ence of coronary artery disease and hypertension are 
other contributing factors that might deteriorate the 
kidneys’ necessary metabolic and excretory functions 
[87]. Therefore, it is crucial to consider the patient’s 
comorbidities and medications when choosing the 
appropriate sedative agent and dosage. Monitoring 
vital signs, including blood pressure, oxygen satura-
tion, and heart rate, is also essential during sedation, 
to ensure patient safety [4].

Based on the aforementioned factors, midazolam 
might be a good choice for the elderly because the 
activity of CYP3A4 does not usually differ between 
young and old individuals [88]. The best practice of 
sedation can be done by lowering the dose and ad-
ministering fewer agents at a slower rate. Moreover, 

it has been suggested that tolerance to midazolam 
with old age might mitigate the risk of developing 
adverse events in the same population [89–91]. This 
has been indicated in a randomized controlled trial, 
which showed that good tolerance was more achiev-
able by administering 30 μg/kg than when giving 
a placebo in a group of patients undergoing upper 
gastrointestinal endoscopy [92]. It should be noted 
that the intervention group also had an increased 
risk of hypoxaemia but not confusion and with no 
clinically-apparent hypotension.

Adjusting the dose for the elderly population is 
also important. For instance, a study demonstrated 
that the mean propofol dose needed for sedation for 
endoscopy was significantly lower for elderly adults 
than for younger patients [93]. The authors also 
demonstrated that no significant differences in the 
rates of adverse events were estimated between the 
2 groups. Among elderly patients with various mor-
bidities, it should be anticipated that propofol might 
be more sensitive, and combined use of propofol and 
midazolam might be safer [93]. Optimizing the dose 
required for sedation might be difficult depending 
on various factors, such as the patient’s condition 
and type of endoscopic procedure (Table III). A pre-
vious study suggested that safe doses of propofol 
for sedation during ERCP, colonoscopy, percutaneous 
gastrostomy, and upper gastrointestinal endoscopy 
might be 42, 46, 24, and 22 mg, respectively, for pa-
tients > 70 years old. Moreover, no significant dif-
ferences were noted between the elderly population 
and younger individuals regarding propofol blood 
concentration and the level of sedation after drug 
administration [94].

Chronic liver disease

Patients with chronic liver diseases might be in-
dicated for a  therapeutic or diagnostic endoscopy 
procedure, which might even be emergent. As we 
previously mentioned, with the elderly, impaired 
liver functions can deteriorate the metabolism of 
various drugs and biliary excretion, including sed-
atives. Deteriorated hepatic functions reduce the 
availability and effectiveness of enzymes necessary 
for drug metabolism, like CYP450. Accordingly, liver 
functions should be assessed before the procedure, 
and adequate physical examination should be done 
to exclude encephalopathy. In many cases, sedation 
might not be required. However, it might be need-
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ed in some cases with acutely bleeding varices for 
ligation [95–97]. In these events, dose adjustment 
should be prioritized, and renal excreted medica-
tions should be administered [98, 99].

Evidence shows that propofol is usually preferred 
as a sedative agent for cirrhotic patients. On the oth-
er hand, opioids and benzodiazepines are not pre-
ferred because of the high risk of inducing encepha-
lopathy and the shorter plasma half-life. A previous 
study of 210 cirrhotic patients undergoing upper 
gastrointestinal endoscopy compared propofol plus 
fentanyl versus midazolam plus fentanyl, with ad-
ministered doses of 50 μg (intravenous), 0.05 mg/kg,  
and 0.25 mg/kg of fentanyl, midazolam, and propo-
fol, respectively. It was concluded that recovery time 
and safety were better in the group that was ad-
ministered propofol, indicating its effectiveness and 
safety [37]. Precipitating overt or minimal hepatic 
encephalopathy does not usually occur with propo-
fol administration in cirrhotic patients undergoing 
upper gastrointestinal endoscopy [100–102]. Anoth-
er study further indicated propofol’s effectiveness in 
reducing discharge and recovery time compared to 
midazolam in patients with compensated cirrhosis 
[103]. Accordingly, it can be concluded that propo-
fol is safe and effective for sedating patients with 
chronic liver diseases.

Obesity

The number and burdens of obesity are steadi-
ly increasing worldwide. Accordingly, the number 
of endoscopic procedures is also increasing [104, 
105]. However, data regarding sedation practices 
for endoscopic procedures in obese individuals are 
not adequate to make conclusions about the safety 

and efficacy of these approaches. Therefore, sedat-
ing such patients should be carefully approached to 
intervene against the development of unexpected 
events [106, 107]. Some studies investigated the 
efficacy and safety of sedation for obese patients 
undergoing upper gastrointestinal endoscopy and 
other advanced endoscopic procedures for bariat-
ric surgeries. For instance, a study reported a mean 
dose of 380 mg of propofol for successfully sedating 
their population of 69 obese patients undergoing 
upper gastrointestinal endoscopies amid bariatric 
surgeries. The authors further reported no adverse 
events except for 2 patients who suffered from se-
vere hypoxaemia. However, they were effectively 
managed by bronchoscopic intratracheal O2 insuf-
flation [108]. Accordingly, adequate perioperative 
monitoring is required, particularly for patients with 
comorbid conditions.

Another investigation demonstrated that in-
creased body mass index was a significant risk fac-
tor for hypoxaemia and airway manoeuvres among 
individuals undergoing sedation with propofol for 
different endoscopic procedures. A  multivariate 
analysis was also conducted and showed that the 
development of complications could be significantly 
predicted by body mass index. However, it should be 
noted that the rates of reported complications did 
not differ between obese patients receiving propofol 
alone or in combination with other sedatives [109]. 
Another factor to be considered is the difference 
in the rates of complications between surgeon- or 
anaesthesiologist-monitored sedation. A  previous 
study demonstrated that both approaches are safe 
and effective. However, minor adverse events are 
significantly lower with anaesthesiologists, which 

Table III. Factors affecting the choice of sedation

Factor Explanation

Patient factors Age, weight, medical history, pre-existing conditions (e.g. cardiovascular disease, respiratory disease), 
allergies, pregnancy status, level of anxiety, level of cooperation

Procedure factors Type of procedure (e.g. diagnostic, therapeutic, surgical), duration, invasiveness, the potential for pain, 
location of procedure (e.g. inpatient, outpatient)

Provider factors Experience and expertise of the provider, availability of equipment and drugs, personal preferences and 
biases, regional practices and regulations

Facility factors Resources and facilities for monitoring and resuscitation (e.g. equipment for airway management, 
resuscitation drugs), policies and protocols for sedation, availability of trained personnel

Financial factors Cost of drugs and equipment, insurance coverage, reimbursement policies

Patient preference Desire for pain control, fear of side effects, preference for conscious sedation or deep sedation
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might favour their use for advanced upper gastroin-
testinal endoscopic procedures [110].

Others

There are other situations where additional care 
is required to maximize the safety and efficacy of 
sedation for digestive endoscopic procedures. For 
instance, some sedative considerations should also 
be made for patients with coeliac disease, who are 
at increased risk of visceral hypersensitivity and 
neuropsychiatric disorders [111]. A  previous retro-
spective investigation demonstrated that higher 
amounts of midazolam and opioids were required in 
26% of patients with coeliac disease compared to 
their matched controls [112]. This has been attribut-
ed to the underlying neuropsychiatric conditions in 
these patients, chronic anxiolytic/opioid use, and in-
creased visceral hypersensitivity.

Moreover, additional care might be needed in 
cases of advanced digestive endoscopic procedures, 
which might require prolonged periods of sedation. 
Some of these procedures might include endoscop-
ic mucosal dissection (ESD), endoscopic ultraso-
nography, and ERCP. These procedures usually take 
longer than conventional ones, requiring deeper 
sedation and more advanced care to enhance se-
dation practices and intervention against potential 
complications. Various studies have been published 
in this context to evaluate the safety and efficacy 
of sedation practices and dosages, and to compare 
the effectiveness of combined versus single-drug 
administration [113–115]. For instance, a  previous 
study showed that the efficacy of ESD for early gas-
tric cancer was comparable between intermittent 
midazolam injection and continuous propofol infu-
sion [116]. However, it has been shown that a faster 
recovery period was noted among patients sedated 
with propofol. The authors also indicated the effi-
cacy and safety of propofol and midazolam in this 
context [116]. It should be noted that this was also 
reported and validated for the sedation of patients 
undergoing ESD [117–119]. The dosage of this drug 
was reported as an intravenous dose of 3.0 μg/kg/h  
over 5 min, followed by continuous infusion at  
0.4 μg/kg/h [120]. This was reported in a  random-
ized trial, which also showed that the efficacy of 
this modality was significantly higher than that 
of midazolam and propofol. Moreover, reduced O2 
saturation levels were not observed among any of 
the included patients receiving dexmedetomidine. 

Accordingly, sedation with dexmedetomidine was 
deemed safe and effective for ESD [4]. Wang et al. 
[121] also investigated the effectiveness and safety 
of Enhanced Recovery After Surgery (ERAS) proto-
cols in patients having peroral endoscopic myotomy 
(POEM), compared to a  conventional group. Preop-
erative education, fasting time before surgery, tem-
perature control during surgery, fluid management, 
and pain relief were all addressed in the ERAS proto-
col. The findings indicated that ERAS was associated 
with a higher quality of recovery-15 (QoR-15) score, 
lower VAS, and earlier resumption of oral feeding 
and readiness for discharge than conventional care. 
Accordingly, applying ERAS for these operations is 
more effective and safer, and it is usually associated 
with enhanced rates of patient satisfaction.

Regarding ERCP, a previous study compared safe-
ty profiles, recovery scores, and satisfaction between 
continuous propofol infusion and conventional seda-
tion with intermittent meperidine and midazolam 
for patients undergoing ERCP. The authors demon-
strated that the reported outcomes for both groups 
were not significantly different, except for the re-
covery rate, which was better in the continuous 
propofol group [122]. Moreover, it is well-established 
that propofol administration is much safer when 
used in diluted form. This has been investigated in 
a previous study of patients undergoing ERCP, which 
showed that the requirements were not different be-
tween both groups. The incidence of sedation-relat-
ed hypotension was higher in the undiluted propofol 
group [123]. 

Another investigation also indicated that pa-
tient-controlled sedation for ERCP with remifentan-
il/propofol is associated with good outcomes. The 
authors also demonstrated that deep sedation for 
ERCP can be significantly obtained by continuous 
propofol infusion without any adverse impacts on 
gastroenterologist satisfaction or patient degree 
[124]. It should be noted that conscious sedation 
can be safely and effectively done for ERCP and en-
doscopic ultrasound within the same day. However, 
conducting combined procedures increases the risk 
of prolonged recovery time and increased doses of 
sedation [125]. Another study also demonstrated 
that reducing the dose of propofol infusion for ERCP 
sedation can be done by administration of a 7.5 mg  
dose of midazolam 30 min before the infusion 
[126]. A higher level of satisfaction, due to favour-
able effectiveness and safety, for endoscopists and 
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patients undergoing endoscopic ultrasonography 
was also reported in a previous clinical trial for pa-
tient-controlled sedation with combined propofol 
and fentanyl than with pethidine and midazolam 
[127]. Another randomized controlled trial by Koruk 
et al. [128] compared the efficacy of propofol (used 
as maintenance) with midazolam (preoperative  
0.05 mg/kg 10 min) versus propofol (used as mainte-
nance) with dexmedetomidine (1 μg/kg for 10 min) 
in patients undergoing ERCP. The authors concluded 
that recovery time and propofol consumption were 
significantly shorter in the dexmedetomidine group 
compared to the midazolam group (time to achieve 
the Aldrete score 9 was 9.4 ±2.1 vs. 6.6 ±1.1 min,  
p < 0.001; 208.5 ±80.0 vs. 154.5 ±66.7 mg, p = 0.011). 
Moreover, both groups had comparable sedative and 
adverse events, indicating the safety and efficacy of 
dexmedetomidine, which can be used as an alterna-
tive sedative in these procedures.

Costs and economic issues

Effective sedation during digestive endoscopies 
can significantly decrease patient anxiety and dis-
comfort, facilitating the procedure by increasing pa-
tient cooperation. The increased satisfaction scores 
reflect this among patients based on their perceived 
quality and readiness to undergo another procedure 
whenever needed. It has been furtherly demonstrat-
ed that such effectiveness is usually associated with 
increased surgical, scientific, and clinical quality 
based on gastroenterologists’ perspective because 
they can better perform upper and lower explora-
tion procedures, which have been associated with 
improved adenoma resection rates and enhanced 
main quality indices [129–133]. However, besides 
the issues mentioned above, the effectiveness of se-
dation during digestive endoscopies might also be 
burdened by financial costs. The financial burden of 
sedation is represented by fungible (O2 administra-
tion devices, drip systems, venous access catheters, 
and others), non-fungible material costs (monitoring 
equipment), and pharmacological costs (intravenous 
fluids and drugs), together with other perioperative 
procedures that are necessary for patient evalua-
tion. Moreover, the impact of sedation on the length 
of the procedure might be another factor to consid-
er. This is because sedation for endoscopy usually 
requires extra time for induction of sedation and 
previous venous access canulation. Additionally, 

the perioperative of patients until recovery and dis-
charge following endoscopy might be an additional 
factor affecting the efficiency of this approach [5]. 
Moreover, sedation in these events usually requires 
training and the presence of other trained profes-
sionals, such as anaesthesiologists, for patient mon-
itoring and safety during the procedure. Therefore, 
proper planning of the sedation and analysing these 
factors should be approached to enhance the effi-
ciency of these procedures [5].

Quantifying the economic burden and efficiency 
of sedation for endoscopic procedures remains chal-
lenging. Because patient outcomes, degree of satis-
faction, and safety are important parameters for the 
overall quality of such procedures, it is difficult to 
assess the cost-effectiveness of these events. How-
ever, it should be noted that such a burden is usu-
ally variable among different centres and countries 
and can be influenced by many factors, including the 
rate and time of recovery and hospitalization per the 
actual population indicated for sedation, and popu-
lation characteristics, such as age and the presence 
of comorbidities [134]. For instance, heavily occupied 
centres usually prefer procedures with reduced re-
covery and induction times. On the other hand, cen-
tres with lower rates are not usually burdened by the 
prolonged hospitalization time of patients. Therefore, 
these factors might not be important in determining 
the efficiency of sedation in these centres [135, 136].

Choosing the most appropriate drug is also im-
portant to consider when assessing the efficiency of 
sedation. For instance, among benzodiazepines, us-
ing midazolam is preferred because of its short half-
life and rapid onset, providing more rapid induction 
of sedation and faster recovery compared to other 
sedatives within the same class [137]. Among opi-
oids, it has been demonstrated that shorter recovery 
time and shorter inductions can be obtained with 
fentanyl more significantly than meperidine [138–
141]. Shortening the induction and recovery time 
significantly enhances the efficiency of the sedation 
and endoscopy units. It has been further shown that 
these times are even more significantly shorter with 
propofol than benzodiazepines and opioids for seda-
tion of advanced and basic endoscopic procedures 
[18, 142]. Moreover, previous studies have even con-
cluded that these times are significantly better with 
propofol-induced sedation by a  non-anaesthetist 
compared to benzodiazepines and opiates. Another 
study showed that anaesthesiologist-administered 
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propofol sedation is not cost-effective when con-
ducted for routine endoscopic procedures for low-
risk, healthy individuals [25, 142, 143]. However, it 
should be noted that choosing a sedation-induction 
strategy over the other should be based on careful 
balancing between different parameters, including 
quality of care and outcomes, satisfaction, and costs.

Legal issues

Various legal issues have been raised in the liter-
ature for the practice of sedation. These are mostly 
related to issues regarding monitoring according to 
accepted standards and protocols, consent from se-
dation patients, and use of propofol by the personnel 
conducting the sedation [144–146]. Dispensing in 
the presence of an anaesthesiologist (i.e. conducting 
sedation by a non-anaesthesiologist) should only be 
done with optimal characteristics of the sedative, like 
minimal associated risks and low profile of adverse 
events, short recovery time, potent anxiolytic/analge-
sic effects, and a predictable pharmacokinetic profile. 
It should be noted that some studies also validated 
the safety of practicing sedation by non-anaesthe-
siologists with drugs like propofol [15, 147]. Further 
studies also demonstrated the safety and efficacy of 
propofol-related sedation conducted by physicians 
and trained nurses for upper gastrointestinal endo-
scopic procedures [127, 148–150]. Evidence from 
these studies indicates no deaths in cases requiring 
endotracheal intubation. Moreover, a trial of 36,743 
nurse-conducted propofol sedations showed that 
adequately trained endoscopists and nurses could 
safely and effectively conduct propofol sedation [33]. 
The impact of endoscopists’ direction over sedation 
was indicated by Rex et al. [25] because 11 cases had 
endotracheal intubation, and 4 cases, among a total 
population of 646,080, died following propofol-ad-
ministered sedation. A  multi-country survey should 
that 29.9% of the participants from 9 countries had 
propofol sedation by a  non-anaesthesiologist for 
colonoscopy. Moreover, around two-thirds of other 
participants reported that non-anaesthesiologist ad-
ministered propofol sedation could be conducted for 
low-risk patients [151]. The reasons for not conduct-
ing sedation by non-anaesthesiologists were mainly 
related to costs and medico-legal issues [4].

It should be noted that most of the reported 
complications during digestive endoscopy are due 
to sedation and not the endoscopic procedure itself. 

Therefore, optimizing the quality of sedation in these 
events is important. A previous trial demonstrated 
that patient levels of satisfaction and willingness to 
undergo sedation under the same conditions were 
better for patients undergoing endoscopist-admin-
istered sedation than for those undergoing anaes-
thesiologist-administered sedations [152]. Conduct-
ing sedation by non-anaesthesiologists remains 
controversial. According to the American Society of 
Anesthesiologists and the Royal College of Anaes-
thetists, ideal propofol sedation should be conduct-
ed by anaesthesiologists and the Royal College of 
Anaesthetists. On the other hand, the guidelines of 
the Endoscopic Section of the German Society for 
Digestive and Metabolic Diseases suggest that an-
aesthesiologists should be involved in high-risk se-
dation, and propofol sedation can be effectively and 
safely conducted if adequately trained personnel are 
involved. Similar suggestions were also found in oth-
er worldwide guidelines [4, 28]. It should be noted 
that almost all these societies recommend against 
non-anaesthesiologist administered propofol seda-
tion. Overcoming different obstacles, like provid-
ing anaesthesiologists for sedation in endoscopies, 
staffing, and funding, remains challenging [28].

Conclusions

Sedation is an essential component of digestive 
endoscopy. It not only improves patients’ comfort 
but also allows the endoscopist to perform the pro-
cedure efficiently and accurately. However, using 
sedation in endoscopy poses several challenges, 
including the risk of adverse events and the need 
to monitor patients during and after the procedure. 
One of the most significant recent issues in seda-
tion for digestive endoscopy is the increasing use of 
propofol, which has replaced traditional sedatives 
such as midazolam. Propofol has been associated 
with a  higher risk of adverse events, including re-
spiratory depression and cardiac arrest. Therefore, 
it is crucial to monitor patients receiving propofol 
properly and have proper resuscitation equipment 
readily available in an emergency. Another issue is 
the need for trained personnel to administer seda-
tion and monitor patients during the procedure. The 
shortage of trained anaesthesiologists has led to 
the use of non-anaesthesiology personnel, including 
endoscopists, to administer sedation. However, this 
practice has raised concerns about patient safety 
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and the need for proper training and certification of 
personnel administering sedation. Further research 
is needed to evaluate the optimal sedation adminis-
tration and patient monitoring methods and devel-
op guidelines to ensure the safe use of sedation in 
digestive endoscopy.
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