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Abstract

Complex and lengthy endoscopic examinations like
endoscopic ultrasonography and/or endoscopic retro-
grade cholangiopancreatography benefit from deep
sedation, due to an enhanced quality of examinations,
reduced discomfort and anxiety of patients, as well as
increased satisfaction for both the patients and medical
personnel. Current guidelines support the use of
propofol sedation, which has the same rate of adverse
effects as traditional sedation with benzodiazepines and/
or opioids, but decreases the procedural and recovery
time. Non-anesthesiologist administered propofol
sedation has become an option in most of the countries,
due to limited anesthesiology resources and the
increasing evidence from prospective studies and meta-
analyses that the procedure is safe with a similar rate of
adverse events with traditional sedation. The advantages
include a high quality of endoscopic examination,
improved satisfaction for patients and doctors, as well
as decreased recovery and discharge time. Despite
the advantages of non-anesthesiologist administered
propofol, there is still a continuous debate related to the
successful generalization of the procedures.

Key words: Non-anesthesiologist administered pro-
pofol sedation; Advanced interventional endoscopy;
Endoscopic ultrasound; Endoscopic retrograde cholangio-
pancreatography
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Core tip: A large amount of clinical research data demon-
strated that propofol provides significant advantages
over traditional sedation techniques during advanced
endoscopic procedures like endoscopic retrograde
cholangiopancreatography and/or endoscopic ultrasono-
graphy. Thus, propofol is more effective and safer than
the combination of midazolam and meperidine to maintain
an adequate level of sedation during advanced endoscopic
procedures, with shorter recovery times and increased
patient and endoscopist satisfaction. The trend of an
increased usage of propofol and generalization of non-
anesthesiologist administered propofol sedation in
both hospital and private practice settings will certainly
increase in the years to come.
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INTRODUCTION

Most of the endoscopic procedures, either diagnostic
or therapeutic, are nowadays performed under
sedation, used as a standard practice in most of the
centers™, Non-complex endoscopic examinations can
be performed safely without any sedation, but with
thorough psychological preparation and pre-procedural
care, which might be good enough for patients to
decrease procedure related anxiety®. However, the
number and complexity of endoscopic procedures
increased due to the generalized usage of sedation,
which diminishes anxiety, discomfort and/or pain for
the patients, thus improving patient acceptance and
satisfaction®”). Sedation is also important to medical
practitioners as it improves the quality of endoscopic
examinations and completion rate, but also treatment
outcomes in therapeutic endoscopy, thus increasing
endoscopist’s satisfaction™, Sedation levels and
medication types depend on a variety of factors, related
to both patient characteristics (age, comorbidities,
preference, etc.), as well as procedure types (simple
diagnostic gastroscopy or colonoscopy, as opposed to
prolonged complex therapeutic procedures)™.

Sedation levels are variable and include a continuum
of states ranging from minimal and moderate sedation
to deep sedation and general anesthesia™. Conscious
sedation assumes an iv administration of pharmacologic
agents that lower the level of consciousness up to a
state of drowsiness, relaxation, but the patient stays
awake during the procedure retaining its ability to
maintain an open airway and to breath spontaneously
(patients do not require intubation and mechanical
ventilation as with general anesthesia). Conscious
sedation also helps to ensure adequate cardiac output,
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to communicate with the medical team and to respond
to verbal commands®®. Nevertheless, complex and
lengthy procedures like endoscopic ultrasound (EUS)
and endoscopic retrograde cholangiopancreatography
(ERCP) usually require a deeper sedation level®,
Consequently, deep sedation makes the pain more
tolerable, minimizes patient anxiety and/or discomfort,
and has no memory effect (the patient will never recall
any negative emotions) and thereby facilitates the
procedure performance by the endoscopist™. Current
guidelines also support the use of propofol-based seda-
tion as compared with traditional (conventional) sedation
with benzodiazepines and/or opioids, thus offering
higher patient and endoscopist satisfaction, decreasing
procedure-related time, as well as recovery time,
without increasing the rate of adverse events™,

On the other hand, the use of intravenous sedation
has increased the demand of qualified medical providers
to assess and intervene on behalf of the patient, before
serious adverse events occur'®,

Due to limited anesthesiology resources in most
countries, non-anesthesiologist administered propofol
(NAAP) sedation has started to be used extensively™.,
Registered nurses have responded to this demand
through implementation of educational programs,
definition of clinical competencies and promulgation
of recommended practice guidelines by professional
practice organizations and nursing position state-
ments*?,

The aim of this article was to critically review the
available evidence on deep sedation procedures nece-
ssary for complex therapeutic EUS and/or ERCP proce-
dures, highlighting the controversies that still concern
sedation by non-anesthesiologists (either endoscopists
or nurses) based on structured multisociety sedation
curriculum programs.

METHODS OF SEDATION

Sedation methods differ widely from one country
to another, from one health system to another and,
of course, they depend on local circumstances and
both patient’s and endoscopist’s preferences that all
increased the threshold on quality'?. On the other hand,
the differences between various hospitals/departments,
university/community hospitals, as well as public/private
endoscopy units, and other systematic differences of
practice, might influence a particular endoscopy unit
concerning its own sedation practices. Various types
and degrees of sedation techniques are thus used
during gastrointestinal (GI) endoscopic procedures,
although the optimal sedation is tailored according to
the individual patient, based on the balance between
clinical risks and type of procedure performed™*®. Even
nowadays, there is no standard system of sedation,
while in the private institutions the choice of sedation
depends on endoscopist and/or anesthesiologist
preference, as well as the complexity of procedures to
be performed.
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Recent pharmacological researches and progresses
have also contributed to the increased use of con-
scious sedation for specific patient populations. The
introduction of “non-barbituric” intravenous anesthetics
(propofol, remifentanil, ketamine, etomidate) with
shorter half-lives and having minimum cumulative
active metabolites, have increased the safety and
efficacy associated with the administration of sedation.
Nevertheless, both propofol (alone or in combination
with other agents), but also conventional/traditional
sedation techniques (using benzodiazepines and/or
opioids) can induce deep sedation, even though only
moderate sedation is desired™..

Benzodiazepines

Benzodiazepines, such as midazolam, alprazolam,
bromazepam, diazepam, etc., are among the most
commonly prescribed drugs'?. These drugs act as
anxiolytics, sedatives, hypnotics, anesthetics, antiepi-
leptic and muscle relaxants. Moderate sedation using
midazolam and an opioid is still considered the standard
method of sedation, although propofol is increasingly
used in many countries, mainly because both the
endoscopists’, as well as patients’ satisfaction are higher
than for conventional sedation. Midazolam is currently
considered the benzodiazepine of choice because of its
shorter duration of action and better pharmacokinetic
profile compared with diazepam. The duration of
action of midazolam is dependent on the duration of
its administration. Mental function returns to normal
after approximately 4 h after administration, the drug
being very useful for short procedures. One published
meta-analysis reported that midazolam provided better
patient satisfaction as compared to diazepam, and less
frequent memory of procedures'. The recovery time
can be shortened after midazolam usage by using the
benzodiazepine antagonist flumazenil".

Opioids

Among the opioids, fentanyl and meperidine/pethidine
and are the most popular'?. Fentanyl is a synthetic
narcotic analgesic characterized by a rapid onset and
short duration of action. At the level of respiratory
system, higher doses can cause respiratory depression,
immediately, as well as late. It can induce chest muscle
rigidity followed by a difficult or even impossible
intubation. Also, the combination of fentanyl and
midazolam that is used quite often in some endoscopy
departments can produce apnea and cardiac arrest!®’,
Pethidine/meperidine is a weak opioid (7-10 times
weaker than morphine) which relaxes smooth muscles,
produces sedation and mild euphoria. The combination
between midazolam and meperidine is safe and
effective for GI endoscopy™!. Ketamine is also a sui-
table sedative for GI endoscopy!'®, although it might
stimulate salivary and tracheobronchial secretion, while
it sometimes gives a dissociative anesthesia that can
produce hallucinations and delirium awakening™”".
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Propofol

Propofol is an ultra-short-acting, sedative-hypnotic
agent that has multiple potential advantages compared
with “traditional sedation” based upon administration
of an opioid and benzodiazepine agents for endoscopic
procedures™, Propofol is a highly soluble phenol deri-
vative, consisting of an jv emulsion for injection or
infusion (1% concentration, 10 mg/mL) containing also
10% soybean oil, 2.25% glycerol and 1.2% purified egg
phosphatide™. Propofol has become undoubtedly the
induction agent of choice in GI endoscopy, as it is really
easy to administer and provides prompt awakening, with
fewer side effects!®. Postprocedure, propofol reduces
nausea and vomiting as well as the time required for
the ability to walk, as compared with thiopental and
methohexital. The pain on injection of propofol may be
reduced by injecting it into large veins or by mixing with
20-40 mL of lidocaine anesthetic agents. Co-induction
with midazolam reduces the dose of propofol, produce
sedation and amnesia without prolonging hospitalization
time™. Nevertheless, recovery is slower, which for
outpatient endoscopy cabinets can be an impediment.

ADVANCED ENDOSCOPY

Compared to standard diagnostic upper or lower GI
endoscopy, advanced therapeutic procedures (EUS
and/or ERCP) are often longer and complicated, thus
requiring higher doses of sedatives for corresponding
patient compliance, without recall of the procedure!'”.,

ERCP

ERCP is a technically demanding, but highly important
modality to diagnose and treat pancreaticobiliary
disorders. ERCP has progressed from an initial diagnostic
technique to an exclusively therapeutic procedure used
for the management of common bile duct stones, as
well as biliary strictures. Pancreatic stones, strictures
or even pseudocysts can be also managed by ERCP
in highly specialized tertiary centers'. Traditional
conscious (moderate) sedation with the combination
between a benzodiazepine and an opiate is challenged
nowadays by the use of propofol sedation. A Cochrane
review on individual studies concluded that patients
have a better recovery profile after propofol sedation, as
compared to the combination midazolam - meperidine,
with no difference in complication rate®?. The same
conclusion has been reached by several meta-analyses
that indicated clear advantages for propofol sedation,
without increased risk of cardiopulmonary adverse
events!’®?, In order to obtain the desired deep seda-
tion effects, balanced propofol sedation (propofol
in combination with midazolam and fentanyl) has
been used showing a longer recovery time without
any other difference in term of complications®. The
conclusion was that non-anesthesiologists propofol
sedation can also be administered safely by trained,
registered sedation nurses, with the same being
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valid also in emergency ERCP', Although propofol
is nowadays preferred, in high doses it induces a risk
of cardiopulmonary complications (bradycardia, hypo-
tension, apnea, hypoxemia, etc.), consequently various
methods of administration have been designed. Target
propofol infusion (TPI) consists of an initial bolus,
followed by a rate of constant infusion controlled by a
computer;, and has been compared to self-administration
of propofol through patient controlled sedation (PCS)**®.
The later technique showed a reduced consumption
of propofol and a faster recovery, but no significant
benefits over TPI.

EUS

EUS is a state-of-the-art method for the assessment of
GI pathology, especially for pancreaticobiliary lesions, but
also GI tract or lung cancers. Moreover, the procedure
allows the performance of EUS-guided fine needle
aspiration (FNA) used to obtain a final diagnosis through
cytology or histology exams of the obtained samples®®”.
While routine diagnostic or staging EUS carries a
relatively low risk, it is usually more time consuming
and more uncomfortable than a simple diagnostic upper
GI tract endoscopy. Likewise, EUS-FNA procedures are
more difficult and lengthier, therefore a deeper sedation
is necessary. The same thing is valid for therapeutic
procedures which start with the initial placement of a
needle through EUS-guidance, for, e.g., celiac plexus
neurolysis or pancreatic pseudocyst drainage. Other
therapeutic procedures performed under EUS-guidance
or assistance, like hepaticogastrostomies, choledoco-
duodenostomies or cholecystogastrostomies, are also
performed under deep sedation or general anesthesia,
even in high risk patients [American Society of Anesth-
esiologists (ASA) III-IV]™®®. A large prospective study
including 500 patients showed that administration of
propofol by qualified persons, other than endoscopist,
is safe and effective for patients with ASA less than 2,
during upper GI EUS™!. Balanced propofol sedation
techniques have been used also during EUS-FNA
procedures without any major complications™. Like-
wise, TCI during monitored anesthesia has been proven
useful for safe sedation during EUS, without major
complications™,

NAAP

NAAP propofol sedation caused major debates due
to limited anesthesiology resources that determined
administration of NAAP by trained nurses or endo-
scopists in selected endoscopy procedures®. A com-
prehensive guideline endorsed by the European
Society of Gastrointestinal Endoscopy (ESGE) and
European Society of Gastroenterology and Endoscopy
Nurses and Associates established the role of NAAP
in clinical endoscopy. Thus, trained registered nurses
or endoscopists can safely administer propofol during
ongoing endoscopy, with a very low rate of respiratory
events requiring endotracheal intubation!®?. The
recommendations from the ESGE guidelines are clear,
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indicating that propofol sedation has a similar rate of
adverse events compared to conventional sedation
(based on benzodiazepines % opioids), with a high post-
procedural satisfaction for both the patients, but also
endoscopists. Moreover, the time for sedation decreases,
with a higher quality of the endoscopic examination,
while the recovery and discharge time will decrease'™.
Even psychomotor ability after the procedure seems to
be improved leading to a possible continuation of daily
routine (including driving after recovery in the medical
suites)™®¥, Because higher category of ASA physical
status classification system leads to higher complication
rate, an anesthesiologist is usually required on-site or
for all patients with ASA category equal to or more than
me*,

A dedicated person (usually a trained registered
nurse) should be used for propofol administration, based
on a clear protocol and adequate monitoring of the
patient. An intravenous access should be maintained
based on catheter with continuous supplemental oxygen,
with careful continuous pulse oximetry and automated
non-invasive blood pressure monitoring at 3-5 min
intervals. While simple endoscopic procedures can be
performed with moderate sedation, complex procedures
like EUS and/or ERCP are usually performed with deep
sedation™”. Currently, there is insufficient evidence that
balanced propofol sedation with combination of drugs,
beside propofol, has more beneficial effects™>*, The
preferred mode of administration is with intermittent
bolus administration or PCS in a minority of patients,
if available!®], Nevertheless, one large study from
Germany showed that the combination of propofol and
midazolam has a significantly lower sensation of pain,
as well as reduced symptoms of dizziness, nausea and
vomiting as compared to patients that received only
propofol mono-sedation®®, There is a lot of data to
support the usage of patient-selected music during the
procedures, which can decrease the dosage of propofol
administered™,

Both endoscopists and nurses should undergo a
specific training program, which includes theoretical and
practical parts on both basic life support and advanced
cardiac life support®. A structured training program
followed by an implementation phase documented a
low incidence of adverse events, while the independent
risk factors were: type of intervention and level of staff
experience™”, Thus, the patients had short duration
hypoxia (4.7%), needed suction (2.4%) or bag-mask
ventilation (0.9%), with only 0.3% of procedures that
had to be discontinued"”. Anesthetic assistance was
necessary for only 0.4% of patients. A recent meta-
analysis compared pooled results for NAAP and AAP
studies, and showed the same rates of hypoxia (oxygen
saturation less than 90%) and airway intervention in
both arms!**, Respiratory complications after endoscopist
directed sedation were also shown to be important,
with coughing or vomiting resulting in an increased
risk of respiratory infections, thus requiring antibiotic
treatment!*?!, However, pooled patient satisfaction and
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pooled endoscopist satisfaction rate, as well as the dose
of propofol administered were lower in the NAAP group,
as compared to the AAP group. In order to generalize
this approach there are important legal issues that
may arise if sedation complications occur during NAAP
procedures, while these legal implications usually have
country or even hospital specificities and particularities.
Nevertheless, cautious opinions on NAAP still exist,
with more data required before transition of procedures
from major hospitals to community practice****.
Retraction of endorsement for the NAAP guideline by
the European Society of Anesthesiology (ESA) came
in line with the concerns of using NAAP by trained
nurses or endoscopists, mainly in view with the possible
complications and their proper management™**. Our own
approach for the patients with advanced interventional
endoscopic procedures (EUS and/or ERCP) consists of
exclusive use of propofol sedation in the presence of an
anesthesiologist, as required by the current national and
local legislation practices. Based on a total number of
192 patients examined during one year in the Research
Center of Gastroenterology and Hepatology Craiova,
Romania, we have encountered no severe adverse
events, with drowsiness, nausea, vomiting, dizziness,
headache, coughing or shivers being the most frequent,
while less than 2% of patients had mild braycardia.

CONCLUSION

In conclusion, several large prospective studies and
meta-analyses demonstrated that propofol provides
significant advantages over benzodiazepine and opioid
agents for deep patient sedation during advanced
endoscopic procedures like ERCP and/or EUS: propofol
was more effective and safer than the combination
of midazolam and meperidine for achieving and main-
taining an adequate level of sedation during endoscopic
procedures, with better titration of the level of sedation
and shorter recovery times. The trend of an increased
usage of propofol and generalization of NAAP sedation in
both hospital and private practice settings will certainly
increase in the years to come.
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