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Ideal sedation for endoscopic procedures should maximize

patient comfort and safety. However, during many endo-

scopic procedures performed under conscious (i.e., mod-

erate) sedation, patient comfort is compromised to some

extent in the interest of safety. Although conscious sedation

was the mainstay for most endoscopic procedures over the

initial decades of endoscopy, anesthesia services have

increasingly been utilized over recent years to provide

deeper levels of sedation [1]. The key driver for increased

anesthesia utilization over the last decade has been the

need to improve patient comfort, satisfaction, and safety

while simultaneously improving the efficiency of endos-

copy units. A significant facilitating factor has been the

introduction and availability of new pharmaceutical agents

such as propofol, which allow rapid induction of deep

sedation while also enabling rapid recovery [2]. Propofol

sedation for gastroscopy and colonoscopy is as safe as

sedation using traditional agents, whether administered by

anesthesia providers or under the direction of endoscopists

[3]. Numerous studies attest to its benefits, including

improved patient cooperation during the procedure,

improved patient satisfaction, reduced procedural and

recovery times, and, consequently, improved throughput

and efficiency of endoscopy units [4]. In 2007, approxi-

mately 25 % of U.S. colonoscopies and gastroscopies were

performed with anesthesiologist-assisted sedation [1].

Given the relative simplicity and brevity of many of these

basic endoscopic procedures and the significant cost burden

associated with the use of anesthesia, this practice remains

controversial and consequently has not been universally

adopted.

In contrast, endoscopic retrograde cholangiopancrea-

tography (ERCP) is a more complex endoscopic procedure

that usually takes longer to perform. A recent study eval-

uating patients undergoing ERCP under conscious sedation

found that between a third and a half of patients experi-

enced pain and discomfort during the procedure and peri-

procedural period [5]. An additional study indicated that

the procedural failure rate in patients undergoing ERCP

with sedation was double the failure rate when general

anesthesia was utilized (14 vs. 7 %). The higher failure rate

with conscious sedation was entirely due to ERCPs that

were terminated prematurely (8.5 %) due to inadequate

sedation [6]. These data constitute powerful arguments for

the use of deep propofol sedation or general anesthesia in

patients undergoing ERCP and, indeed, this is the trend in

many academic medical centers across the U.S. However,

there is a dearth of literature evaluating the most appro-

priate type of sedation or anesthesia for complex endo-

scopic procedures such as ERCP. A recent Cochrane

review identified only four randomized controlled studies

comparing moderate sedation using midazolam and

meperidine with propofol administered by non-anesthesi-

ologists for ERCP. No difference in mortality, serious

cardio-respiratory complications, or patient satisfaction

between the two sedation techniques was noted, although

patients receiving propofol sedation had a faster and better

recovery profile [7].

From the viewpoint of endoscopy room efficiency,

propofol sedation where safe is preferable to general

anesthesia as it allows for a more rapid procedure room

turnover. Anesthesia practices vary from center to center

and also between anesthesiologists at the same center, with

some anesthesiologists judiciously choosing between deep
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propofol sedation and general anesthesia/intubation based

on procedural and patient characteristics, while others

consistently intubate every ERCP patient. The latter

approach is neither reasonable nor desirable, but persists

for a variety of reasons. Firstly, there is a paucity of data

available to guide anesthesiologists in selecting between

deep propofol sedation and general anesthesia/intubation

for ERCP. Moreover, providing anesthesia in remote

locations, including endoscopy suites, may be challenging

for the anesthesiologist, due to unfamiliarity with the

environment and, potentially, a lack of immediate access to

all the equipment, medications and support personnel they

are accustomed to within the operating room [8]. Further-

more, older studies evaluating anesthesia provision at

remote ‘out of operating room (OR)’ locations have indi-

cated an increased risk of complications and death com-

pared to anesthesia administered in the operating room [8],

and this historical data may influence the mind-set, comfort

level, and decision making of anesthesiologists assigned to

work in the endoscopy unit. These studies pre-date the

careful cardio-respiratory monitoring utilized today and

also predominantly draw data from Emergency room and

ICU settings, and should not therefore be generalized to the

endoscopy unit [8]. Nevertheless, as a consequence of

some or all of these factors, anesthesiologists assigned to

the endoscopy unit may feel out of their element and may

therefore be more likely to choose general anesthesia/

intubation over deep propofol sedation.

The timely study by Barnett et al. [9] published in this

issue assesses the safety of anesthesia-directed deep seda-

tion (ADDS) in non-intubated patients compared to general

endotracheal anesthesia (GET) for ERCP. The investiga-

tors prospectively evaluated 438 patients undergoing ERCP

over a 5-month study period, using a dedicated study

instrument to record intra-procedure and post-procedure

adverse events, including hypoxia, need for mask ventila-

tion, unplanned endotracheal intubation, hypotension

requiring use of vasopressors, cardiac arrhythmia requiring

treatment, the use of reversal agents, and cardiac arrest [9].

Of 438 patients, 393 (89.7 %) received ADDS and only 45

(10.2 %) received GET. The GET group had a significantly

higher mean body mass index and a greater number of

American Society of Anesthesiologist (ASA) class 4

patients compared to the ADDS group. Both groups were

similar with regards to patient age, co-morbidities, indi-

cations, and technical difficulty of ERCP. Intra-procedure

events occurred in 25.7 % of ADDS cases and 35.6 % of

GET cases, with no significant complications reported in

either group. Sixteen (3.7 %) of the ADDS cases required

conversion to GET anesthesia during the procedure with

one ERCP performed with ADDS prematurely terminated

due to an intra-procedure event. Of the 16 GET converted

cases, a higher proportion had chronic obstructive

pulmonary disease (25 vs. 10 %) than non-converted cases.

Similarly, a higher proportion of converted cases were

ASA class 4 (25 vs. 6.4 %) compared with all ADDS cases.

Post-procedure recovery room events were uncommon in

both groups. Overall, the data indicate that use of propofol

deep sedation without intubation is feasible and safe for the

majority of patients undergoing ERCP, especially non-

obese, healthier patients [9].

The study undoubtedly has limitations which may affect

its overall results, particularly the non-randomized study

design which might have contributed to a possible selection

bias towards general anesthesia in obese patients. Again,

the familiarity of individual anesthesiologists with the

endoscopy unit environment and their comfort level with

ERCP may have driven choices between ADDS and GET.

The authors indicate that all anesthesiologists participating

in this study rotated regularly through the endoscopy unit.

Anesthesiologists who provide sedation on a routine basis

for ERCP have been shown to have lower overall anes-

thesia and procedure times, fewer complications, and a

lower intubation rate compared to anesthesiologists who

provide anesthesia on an ‘ad hoc’ basis for ERCP [10]. In

addition, the study was conducted at a high-volume tertiary

care endoscopy unit with highly skilled endoscopists and

consequently a relatively short procedure time. Procedural

duration is an independent predictor of respiratory and

cardiovascular complications in patients undergoing

endoscopy with propofol sedation [11]. Therefore these

results might not be generalizable to low-volume units with

less skilled endoscopists or to units where anesthesiologists

provide anesthesia infrequently and on an ad hoc basis.

Regardless, this important study has indicated that when

skilled anesthesiologists and endoscopists work together, it

is possible to perform 90 % of ERCPs at a tertiary care

endoscopy unit under deep propofol sedation safely and

with a low conversion rate to general anesthesia/intubation.

Given the growing utilization of anesthesia for complex

endoscopic procedures and the simultaneous increasing

pressure on hospitals to improve efficiency, we need more

studies comparing the safety, efficiency, and costs of deep

propofol sedation and general anesthesia/intubation for

patients undergoing advanced endoscopic procedures.

Further prospective studies are also needed to evaluate the

effect of experience and comfort of anesthesiologists with

ERCP in determining their choice between deep propofol

sedation and general anesthesia/intubation. Undoubtedly,

some ERCP patients have co-morbidities that mandate

general anesthesia with intubation. In addition, the com-

plexity of ERCP is variable, with a complexity scale of 1–4

proposed by the Quality Committee of the American

Society of Gastrointestinal Endoscopy [12]. Grade 1 and 2

procedures are considered technically less challenging and

typically can be completed in a relatively short time
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compared to more complex (grade 3 and 4) ERCPs [12].

Unless patient characteristics dictate general anesthesia, it

is our opinion that most grade 1 and 2 and many grade 3

ERCPs can be safely performed using deep propofol

sedation without endotracheal intubation. In contrast, for

more complex procedures, the patient’s safety and toler-

ance over the course of the longer procedure may be a

significant factor in determining procedural success and

general anesthesia/intubation may be preferable. Thus, it is

imperative that endoscopists discuss each ERCP with

anesthesiologists in order to help guide decision making. It

is important to communicate the expected complexity of

the procedure and estimated time to perform it, together

with any known gastrointestinal issues that might contrib-

ute to decision making such as increased aspiration risk

related to known gastroparesis or gastric outlet obstruction.

Finally, there is a compelling need for anesthesia divi-

sions to develop smaller, dedicated, ‘out of OR’ anesthesia

teams to provide sedation/anesthesia outside the operating

room. This approach would allow for a smaller group of

anesthesiologists to gain significant familiarity and expe-

rience in the delivery of sedation/anesthesia outside the

operating room, including the endoscopy unit. Ideally,

endoscopists in collaboration with dedicated anesthesiolo-

gists should develop standardized protocols to determine

optimal sedation strategies for ERCP based on the grade of

complexity of the procedure as well as on patient charac-

teristics. This may bring us closer to achieving the perfect

balance of patient comfort, safety, and endoscopy unit

efficiency.
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