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Abstract

Sedation and analgesia during gastrointestinal endoscopy is still a matter of
debate. The optimal sedation strategy should be pre planned before endocopic
procedure and tailored to the patient, based on specific risks and type of
procedure.

Use of sedation during GI endoscopy has increased worldwide over the last
15 years although the varies from a country to another: some surveys around
the world have investigated this issue.

Most procedures are performed under moderate sedation combining
benzodiazepine with opioid but endoscopic procedures have increased in
number and complexity and some drawbacks have emerged.

The introduction of propofol has changed gastroenterologists’ and patients’
attitude toward sedation and several studies have indicated that propofol is
more effective and safer than standard sedation for reaching and maintaining
an adequate sedation level during endoscopy, since it provides easier titration of
the desired sedation level and a shorter recovery time. Nevertheless its narrow
therapeutic window and the lack of reversal agents actually increases the risk
for complications in cases of inappropriate administration, so that its use by non-
anaesthesiologists requires prominent clinical experience and has been limited
in many countries. However many studies have shown that non-anesthesiologist
propofol sedation is safe and effective if appropriate patient selection is applied
and non-anesthesiologist sedation providers have acquired adequate skill and
knowledge through dedicated theoretical and practical training programs.

In conclusion, sedation practices differ from one country to another country
reflecting many different factors including costs, availability of drugs, devices
and professional training courses on cardiopulmonary resuscitation.
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Introduction

As Gastrointestinal (GI) endoscopy is performed, delivering
adequate sedation and analgesia is now considered integral part of

the endoscopic procedure and a quality index of it.

It is definitely accepted that a specific sedation/analgesia strategy

As endoscopic procedures grew in number and complexity,
several difficulties emerged. Deeper levels of sedation are needed with
increasing frequency and are usually provided by bolus intravenous
benzodiazepines with opioids, but during prolonged operative
procedures it may be difficult to obtain optimal titration of these
drugs. Delayed onset of sedation and significant post sedation side

should be decided before the beginning of endoscopy taking into
account both patient’s characteristics and procedure’s requirements.
Nevertheless some unresolved questions still remain about this issue.
Moreover patients’ attitudes and expectations are rapidly evolving
when facing the sedation/analgesia issue.

Analgesia is defined as either centrally of peripherally mediated
reduction or suppression of pain. Sedation is defined as a drug-
induced depression in the level of consciousness, which ranges in
a continuum from minimal anxiolysis to general anesthesia. Most
endoscopic procedures are performed under moderate sedation
combining benzodiazepine and opioids. Therapeutic endoscopy is
particularly challenging, since it is unpleasant, time consuming, and
still requiring complete cooperation from the patients.

effects, including nausea, vomiting and prolonged recovery time, are
at stake.

In this setting the introduction of propofol into clinical practice
notably changed gastroenterologists’ and patients’ attitude towards
sedation. Its easy titrability and apparent paucity of side effects made
propofol a drug of choice, increasingly used to provide deep sedation
during GI endoscopy.

Nevertheless a wide spectrum of sedation strategies for GI
endoscopy in adult patients is reported worldwide, with a variability
related to difference in health care systems, regulations, and
availability of drugs. This is somewhat expected, since sedation
impact several aspects of the endoscopic procedures enhancing
patient cooperation, endoscopist satisfaction and technical quality of
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the examination, but it increases costs and the risk of complications.
Whereas the United Kingdom, Scandinavia, Spain, Italy, and Greece
benefit from tax-based national health systems, central and eastern
European countries depend on more or less privately funded social
health systems [1].

The high individual variability in perceiving pain and discomfort
during endoscopy adds to the variability in operators’ attitude
towards sedation/analgesia in this setting. Chatman N et al. reported
that, when asked about their expectations about sedation and
analgesia during colonoscopy, most of the patients expected to be in
a state of complete unconsciousness and many patients interpreted
any awareness during previous colonoscopy as a problem related to
inadequate sedo-analgesia [2].

Surveys

In spite of its aforementioned geographical variability, sedation/
analgesia implementation during GI endoscopy increased worldwide
over the last 15 years. In 2005 the results of a nationwide survey
have been published in Switzerland: conscious sedation was used
in 77% of diagnostic upper endoscopies and 78 % of colonoscopies
[3]. These frequencies were lower than those reported in a former
USA nationwide survey [4], which reported sedation as a standard
practice throughout the country, being implemented in up to 98.2%
of upper diagnostic endoscopy (EGDS) and 98.8% of colonoscopy.
The Switzerland survey reported that procedures were routinely
monitoring by 73% of the respondents during EGDS and 79% during
colonoscopy. In the USA survey vital signs were routinely monitored
in more than 98% of cases. By that time only sparse data were available
about sedation practice in other European country and throughout
the world.

A 2006 European Society of Gastrointestinal Endoscopy (ESGE)
survey amongst its members [5] showed that less than 25% of patients
undergoing routine diagnostic upper endoscopy received any
sedation. Moreover in 62% of the endoscopy units patients were not
asked their preferences about sedation and did not sign any informed
consent form addressing the sedation regimen.

In 2008 Benson et al. reported the results of an internet-based
survey amongst endoscopy unit leaders affiliated to the World
Organization of Digestive Endoscopy, with the aim of collect data
about sedation practices in developing and developed countries
[6]. One-hundred-sixty-five endoscopist with leadership in the
international endoscopy community responded, covering a sample of
81 extra-USA countries. They indicated that a benzodiazepine/opioid
combination was the most employed sedation scheme and it was
applied in around 40% of upper and 56% of lower endoscopies, with
comparable features between developed and developing countries.
Only few respondents reported that endoscopy without sedation
was the prevalent practice in their centres, again without significant
differences between developing and developed countries. An increase
in the use of propofol with a parallel reduction in benzodiazepine/
opioid use was reported by 79% of respondent. Most respondents
(more than 87%) routinely monitored vital signs and O2 saturation,
both in developed and developing countries. This cornerstone
study had two major limitations: respondents’ answers could reflect
personal positions about sedation practice rather than the standard
practice in their country, and the response rate was poor (51%).

In 2009 two surveys addressed endoscopic sedation and
monitoring during GI endoscopy in Spain [7] and in Greece [8]
respectively.

In comparison to the USA and the Swiss surveys, the Spanish
study showed that the use of sedation during GI endoscopy was
relatively uncommon, although greatly variable: sedation rate was
low during upper endoscopy (only 27% of Spanish GI Endoscopy
units used sedation in more than 50% of their procedures), but higher
for colonoscopy (57% of units sedated more than 50% of patients
submitted to colonoscopy). In advanced endoscopic procedures,
such as cholangiopancreatography (ERCP), sedation was routinely
administered. Pulse oximetry was routinely monitored in 77% of
Spanish endoscopy units but vital signs only in 42%.

The response rate of the Spanish survey was higher (65%) than
that of the Greek one (40%).

The Greek survey respondents administered intravenous
sedation in 64% of upper endoscopy, 78% of colonoscopy and 100%
of advanced endoscopic procedures, such as ERCP or Endoscopic
Ultrasound (EUS). The vast majority of Greek respondents monitored
vital sign and pulse oximetry during endoscopy.

In 2011 a nationwide web survey in Italy was endorsed by the
Italian Society of Gastrointestinal Endoscopy in order to evaluate
sedation and monitoring practises amongst Italian gastroenterologists
[9]. The response rate was 41.4%, similar to that in the Greek survey,
lower than in the Swiss study and higher than in the USA one. A major
result of this work was that, after publication of the Italian Guidelines
for Sedation in Gastrointestinal Endoscopy in 2000 [10] and their
update in 2006 [11], sedation for GI endoscopy became standard
practice in Italy. Respondents stated that they did not administer
any sedation in only 2.2% of upper endoscopies and in only 1.4%
of colonoscopies. Sedation was universally administered during any
advanced endoscopic technique (ERCP, EUS, and enteroscopy). The
large majority of Italian patients submitted to both diagnostic and
operative procedures under light to moderate sedation had their vital
sign and pulse oximetry monitored.

A more recent study by Nwokediuko et al. [12] evaluated sedation
practices for routine diagnostic upper gastrointestinal endoscopy in
Nigeria. In this series 48.6% of Gastroenterologists used sedation in
25% of their procedures and 40% use sedation in more than 75% of
their procedures. The majority of respondents (77%) did not offer
their patients the choice between upper endoscopy with sedation or
without it and 71.4% stated that they administered sedation only to
uncooperative patients and always after the beginning of endoscopy.
Pulse oximetry was implemented by only 57.1% of respondents and
85.7% and vital signs monitoring by 85.7% of them. The Authors
concluded that, possibly due to complete absence of national
guidelines, sedation practice in Nigeria seemed to be below the
standard level recommended by international guidelines.

In China GI endoscopy has been traditionally performed with
no sedation and this attitude is still predominant among Chinese
patients, as stated by Wang HL et al. in a recent paper [13]. According
to this study, the majority of patients chose “unsedated” endoscopy,
since its cost was more than three times lower than that for “sedated”
endoscopy. Since sedated patients perceived a higher income and
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had better medical insurance coverage, the Authors speculated that
the ongoing improvement in people’s living standard could lead
to a spread of sedation during GI endoscopy in China. Anyway
the Chinese endoscopists’ attitude toward sedation seemed to be
influenced by the low sedation rate: only 52.7% of respondents stated
that the “sedated” procedure was safe and all of them suggested that
the “unsedated” procedure was safe. Such concerns about sedation
account for the fact that during sedation vital signs were reportedly
monitored in all of the cases.

Propofol

Propofol is an ultra-short-acting intravenous hypnotic drug that
gained much popularity because of its rapid onset and recovery time,
good amnesic effect, and favourable safety profile. The introduction of
propofol into clinical practice positively changed gastroenterologists’
and patients’ attitude toward sedation. As stated by Trianfillidis et al.
in their recent review [14], propofol could become in the future the
preferred sedation agent in gastroenterology.

Several studies indicated propofol’s significant advantages over
benzodiazepine and opioid for sedation during endoscopy. Two large
prospective studies showed that it was more effective and safer than
standard sedation for reaching and maintaining an adequate level
of sedation during endoscopy, since it provided easier titration of
the desired sedation level and a shorter recovery time [15,16]. 2012
Cochranereview [17] evaluating sedative techniques for ERCP showed
that patients undergoing ERCP procedures under propofol sedation
recover faster and better than those receiving standard sedation with
benzodiazepine and meperidine. Data from a 2005 meta-analysis
[18] documented how propofol sedation was not associated with an
increased risk of complications and during colonoscopy it was even
associated with lower complication rates than standard sedation.

These data suggest that propofol should be the preferred choice
for endoscopic procedures. Nevertheless its narrow therapeutic
window and the lack of any reversal agent actually increase the risk
for complications in cases of inappropriate administration, so that its
use by non-anaesthesiologists has been limited in many countries and
particularly in North America. As a matter of fact, titrating propofol
to achieve conscious sedation without inducing general anesthesia
requires prominent clinical experience. Moreover personnel in the
endoscopic room should be able to promptly and effectively handle
severe respiratory depression [14].

Non-anesthesiologist propofol sedation

A worldwide experience on Non-Anesthesiologist Propofol
Sedation (NAPS) has been reported in a safety review of more
than 640.000 endoscopist-directed propofol sedations [19]. This
work suggests that NAPS is safe and effective if appropriate patient
selection is applied and the non-anesthesiologist sedation providers
have acquired adequate skill and knowledge through dedicated
theoretical and practical training programs.

In 2009 the German Society for Digestive and Metabolic Disease
published its Guidelines for Sedation for Gastrointestinal Endoscopy
[20]. In these guidelines it is stated:” For simple endoscopic
examination and in low- risk patients, sedation with propofol
should be induced by a properly qualified physician and can then be
monitored by an experienced person with appropriate training. This

person must not have any other tasks while monitoring the sedation.
Propofol may be administered by a properly trained and experienced
person who has this as his or here sole task (recommendation grade
A, strong consensus)”. Moreover these guidelines pinpointed that
anesthesiologist-administered sedation should be considered cost-
effective only for patients with a high risk state such as American
Society of Anesthesiologists (ASA) risk class grade III or IV [21,22],
or pathological and anatomical features associated with a higher risk
of airway obstruction during the intervention.

The American Association for the Study of Liver Disease
(AASLD), the American College of Gastroenterology (ACG), the
American Gastroenterological Association (AGA), and the American
Society for Gastrointestinal Endoscopy (ASGE) established a pro-
NAPS front, in strong disagreement with the American Society of
Anaesthesiology (ASA). The governing boards of these four Societies
released a position statement about NAPS for GI endoscopy. Their
joint statement endorsed an evidence-based assessment on the
safety, efficacy and cost-effectiveness of NAPS for GI endoscopy.
The Sedation Task Force in charge for this duty was chaired by
Cohen LB and included representatives from each of the four
societies. Its final document, approved by the governing boards of
the four societies, concluded that NAPS was comparable to standard
sedation with benzodiazepines and opioids with respect to sedation
efficacy and safety profile. The document was published jointly
in 2009 in Gastrointestinal Endoscopy [23], American Journal of
Gastroenterology [24], Gastroenterology [25] and Hepatology [26].

The resulting guidelines stated that, even for operative procedures,
NAPS is more cost-effective than standard sedation and that
anesthesiologist-administered sedation for healthy, low-risk patients
undergoing routine GI endoscopy results in higher costs with no
proven benefit with respect to patient safety or procedural efficacy.

In the December 2010 issue of the European Journal of
Anaesthesiology an evidence- and consensus-based set of guidelines
on NAPS for GI endoscopy was published [27]. This document was
the result of a collaborative effort from the governing boards of the
ESGE, the European Society of Gastroenterology and Endoscopy
Nurses and Associates (ESGENA) together with the European Society
of Anesthesiology (ESA). These three societies together endorsed the
guidelines that were concurrently published in Endoscopy [28].

This document fuelled a bitter debate in Europe and, due to the
strong opposition from 21 European National Anesthesia Societies
[29], the ESA retracted its endorsement [30]. On behalf of the NAPS
task force, .M. Dumonceau strongly took position against this
retraction, and stated that, in absence of any new scientific evidence
against the published guidelines, the European Gastroenterological
Societies continued to endorse them [31]. In a recent editorial [32]
the same Author surmised that, despite scientific evidence supporting
the use of NAPS, the major obstacles to its expansion are the
enormous financial incentives derived from anesthesiologist-assisted
endoscopic procedures and the institutional control maintained by
anaesthesiologists over sedation policies.

Commenting on the opposition document of the 21 Anesthesia
Societies [33] C. Werner stated: The denial of the petition of the
American College of Gastroenterology by the US Food and Drug
Administration (FDA) cannot be regarded as prohibiting propofol
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use by non-anesthesiologist. Instead, it refers to the need for
implementation of quality structures and standard within the setting
of propofol sedation, which was precisely the aim of the European
Society of Anaesthesiology endorsement. The framework provided
by the guideline is clearly intended to improve the quality of patient
care in countries where non-anesthesiologist administers sedation
and analgesia”. This topic inspired the joint publication of a multi-
society sedation curriculum for GI endoscopy in Gastroenterology,
American Journal of Gastroenterology, Gastrointestinal Endoscopy,
and Hepatology and on the Society of Gastroenterology Nurses and
Associates website [34-38].

In Europe a sedation curriculum has been subsequently published,
based on the consensus of gastroenterologists, anaesthesiologists and
nurses who have previous been involved in the development of NAPS
guidelines for GI endoscopy. The multi-society European curriculum
for sedation training was jointly approved and published as position
statement by the ESGE and ESGENA [39].

The ensuing divergence among European Anesthesiologists
has been stigmatized by Werner C. at al. in a invited commentary
in the European Journal of Anaesthesiology: “Whereas one group
opposes the guideline through perceived lack of scientific validity and
apparent abandonment of anaesthesiologists interest, the other views
the approach as an enhancement of safety standards, particularly
for those countries currently providing care below the required
level. The diverse position among ESA members reflect the different
medical practice, reimbursement policies and political leaning within
individual countries”, and even more:” anestehesiologists in every
European nation have a unique opportunity to show leadership in
shaping the practice of procedural sedation practitioners. Using
our influence and expertise to create the right conditions for skilled
sedation can only enhance the quality and safety of sedation practice
throughout Europe. It would be unfortunate if fundamentalism and
populism were to weaken our position as a profession” [33].

Legal Issues

A consequence of the hurdles that the situation described above
poses on NAPS’s track is the manufactures’ black box warning about
propofol administration, stating that only people trained in general
anaesthesia can administered it. This manufactures’ recommendation
reflects propofol’s original FDA approval and was developed before
the more recent evidence of NAPS’s safety and effectiveness. Although
for other drugs it has been recognized that labelling may be outdated
and does not represent current medical evidence and practice
[40], so that off-label use is somewhat justified, the presence of an
Anesthesiologist is required by law during propofol administration
in most countries. This poses legal threats to Gastroenterologists
practicing NAPS. In fact Aisenbergin a 2007 editorial [41] warned that:
“to enhance patient safety and practitioner legal protection, leaders
in gastroenterology and anaesthesiology must work cooperatively to
develop training, certification and quality assurance programs, as well
as authoritative practice guidelines for GD-P”.

In the Italian survey [9] the majority of respondents declared that
after appropriate training they would administer propofol without
the presence of the Anesthesiologist. The importance of legal issues
in medicine is well known and the respondents who declared they
would not use propofol even if properly trained (23.1% of the total)

mainly feared cardiopulmonary complications and legal issues. This
is similar to what was reported by the Greek [8] and the USA studies

(4].

In the absence of case law relating directly to the use of propofol,
a definitive view upon the risk of litigation arising from its use under
the direction of Gastroenterologist and/or registered Nurses is not
possible [42].

Unsedated endoscopy

Sedation for routine endoscopic procedures is widely used
throughout the world there are substantial differences in the sedation
practice during colonoscopy between countries. In the USA, UK,
and parts of Europe, the tendency is to use sedation for almost all
colonoscopies while in some European countries such as Germany
and Finland, most examination are conducted without sedation
[43,44]. Although adequate patient sedation is mandatory during
complex and time-consuming interventional endoscopic procedures,
there is general consensus that patients should be more involved
in the decision whether to receive sedation or not. In discussing
this opportunity with patients, several issues have to be taken into
account.

Unsedated upper gastrointestinal endoscopy is well tolerated
and, as stated by Ladas SD et al [5], in about 50% of ESGE-related
countries, less than 25% of patients are sedated for routine diagnostic
upper endoscopy.

Local anesthetics are frequently used to anesthetize oral cavity
and pharynx to reduce the gag reflex [45,46]. Several studies have
shown that anesthesia of the pharynx with lidocaine is useful and
effective to make tolerable upper endoscopy without sedation [47,48].

On the other hand unsedated transnasal upper endoscopy has
been suggested as a more comfortable and safer method
than unsedated transoral upper endoscopy and some study aimed
to assess the tolerability, safety, and efficacy of it [49]. However, the
numbers of comparative trials are limited.

Sedation less colonoscopy reduces drug-related complications
and facilitates patient’s position changes during the procedure, and
several mechanisms related to the level of sedation could impact polyp
detection during colonoscopy [50]. There has been evidence [51] that
sedation/analgesia during screening colonoscopy was significantly
associated with the likelihood of detecting at least one polyp.
Although it could be argued that sedation offers no real advantage
on the technical quality of colon examination, since Endoscopists
can usually perform a careful examination during colonoscope
withdrawal regardless of the level of sedation, Bannert C. et al. [52]
reported lower cecal intubation rates due to the pain experienced
by patients, with increased risk of missing proximal colon cancers.
In this series sedated patients under had more polyps detected in
the recto sigmoid area and the Authors suggested that this might
be accounted for the longer time to aspirate air and closer mucosal
inspection. Polyps are most frequently detected in recto sigmoid area
both in sedated and unsedated patients, although polipectomy rates
are higher in sedated patients. Polyps in this area might be frequently
rated as “harmless” and Endoscopists possibly would to extend
their exploration in this pain-generating area. Cecum is more easily
reached when sedation is ongoing and the main factor for failed cecal
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Table 1: Worldwide practice of sedation-risk-free colonoscopy [53].

(Modified from: Leung FW, Aljebreen AM, Brocchi E, Chang EB, Liao WC, Mizukami T, et al. Sedation-risk-free colonoscopy for minimizing the burden of colorectal

cancer screening. World J Gastrointest Endosc. 2010; 2: 81-89.

. Cecal
Iligéj;)ﬁs;::;z;\ls)t intubation (%) Special technique Incomplete/difficult intubation Predictor(s) of pain Author
Gl (Taiwan) 97.70 As needed sedation Intolerance (n=2), tecnical difficuly . Liao WC et al.
176) colonoscopy (9.6%) o (n=1), Female gender and the endoscopist [54]
sigmoidoscopy (10.1%) poor preparation (n=1)
Surgeon (Taiwan) Tsai MS et al.
(109) 85.30 Sedation-free colonoscopy Gynecological surgery [55]
Older age, lower BMI, Hysterectomy,
Gliorea) 95.30 Sedation-free colonoscopy Older age, lower BMI and diarrhea, 1st time colonoscopy and Chung YW et
(426) hysterectomy . al. [56]
anxiety
. Lower BMI, youger age, intubation )
Gl(Japan) 99.60 Sedation-free colonoscopy Lower BMI, fgmale, preparation time, preparation status, previous Takahashi Y et
(848) status, previous hysterectomy al. [57]
hysterectomy
Mean pain score: 2.0 for the
Gl (Turkey) . nonsedated Yorik G et al.
A .
(120) 88 s needed sedation and 3.8 for the sedated patients [58]
(P<0.05).
Gl (Japan) 95.96 Water instillation vs air 17.1 % (water) and 33.3 (air) had Hamamoto N et
(259) ) insufflations abdominal pain (P<0.001) al. [59]
Gl (ltaly) On demand sedation (66% 34% reported moderate or severe pain| Terruzzi et al.
(124) required sedation) and 22% unwilling to repeat [60]
Gl (Greece) 92 unsedated On demand sedation Male genger, segmental colonic Ladas et al. [61]
(173) 87.9 success resection predict success
Gl (Germany) | 95 (87 willing to _ Onascale of 1t 9, barium enema ¢\ -y v of
(100) repeat) As needed sedation (5%) and colonoscopy produced similar al. [62]
P ratings of discomfort (3.1 vs 3.2) )
% 78 (93 willing to As needed sedation 23% required intravenous 30% had no pain, 55% minimal pain, = Seow-Choen F
(_g_Ll( 40) repeat) sedation 8% moderate pain and 3% severe pain etal. [63]

intubation is pain although polyps and adenoma detection rate seems
not to be affected by premedication.

Since a painful experience with colonoscopy may have a negative
impact on patients’ compliance and on the efficacy of screening and
surveillance programs, proper sedation/analgesia may definitely exert
a positive role in this setting, although many studies highlighted a
number of variables affecting the probability of accepting and
completing colonoscopy without pain, such as gender, age, BMI,
and previous abdominal surgery (Table 1). On the other hand
unsedated colonoscopy is widespread and well accepted throughout
the world [53-63]. In a recent study [64] unsedated patients were
able to complete the examination without any premedication in a
high percentage of cases (85% of men, 67% of women) and 97.4%
of them stated they would repeat the procedure without sedation. In
this study patients who needed sedation were more likely to have a
prolonged and/or incomplete procedure. A 2010 literature review
[53] reported that unsedated colonoscopy is still practiced in many
parts of the world.

The interest in this issue rises from the increased use of
colonoscopy in colorectal cancer screening. This suggests a
reassessment of sedation practice in order to lower costs and
complication rate, reduce the need for post procedural monitoring,
recovery time, nursing care and escort [65]. Not with stending these
benefits, most patients undergoing colonoscopy prefer to be sedated
for their examination.

A new trend in recent studies is to evaluate the effectiveness of
warm water infusion or carbon dioxide insufflations instead of air in
reducing the need for sedoanalgesia during colonoscopy [66-69].

As stated by Teruzzi and al. in their recent review [65]: “Unsedated

colonoscopy is fascinating for both physician and patients, although
not for all. It is crucial to identify the subset of subject most likely
to attempt and complete unsedated procedures, which could benefit
from being offered one of the above options”.

In conclusion, the variation in sedation practice from country
to country reflects many different factors including the cost and
availability of monitoring equipment and drugs and the lack of
professional training on cardiopulmonary resuscitation.

In spite of cultural and social differences that exist from one
country to another, economic considerations are the dominant forces
affecting the implementation of sedation during gastrointestinal
endoscopy.
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