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Abstract

supplementation without the need for scope removal.

Trial registration: ClinicalTrials.gov, NCT01540084

Background: ERCP practically requires moderate to deep sedation controlled by a combination of benzodiazepine
and opiod. Propofol as a sole agent may cause oversedation. A combination (cocktail) of infused propofol,
meperidine, and midazolam can reduce the dosage of propofol and we hypothesized that it might decrease the
risk of oversedation. We prospectively compare the efficacy, recovery time, patient satisfactory, and side effects
between cocktail and conventional sedations in patients undergoing ERCP.

Methods: ERCP patients were randomized into 2 groups; the cocktail group (n=103) and the controls (n=102). For
induction, a combination of 25 mg of meperidine and 2.5 mg of midazolam were administered in both groups. In
the cocktail group, a bolus dose of propofol 1 mg/kg was administered and continuously infused. In the controls,
25 mg of meperidine or 2.5 mg/kg of midazolam were titrated to maintain the level of sedation.

Results: In the cocktail group, the average administration rate of propofol was 6.2 mg/kg/hr. In the control group;
average weight base dosage of meperidine and midazolam were 1.03 mg/kg and 0.12 mg/kg, respectively.
Recovery times and patients’ satisfaction scores in the cocktail and control groups were 9.67 minutes and

12.89 minutes (P=0.045), 93.1and 87.6 (P <0.001), respectively. Desaturation rates in the cocktail and conventional
groups were 58.3% and 31.4% (P <0.001), respectively. All desaturations were corrected with temporary oxygen

Conclusions: Cocktail sedation containing propofol provides faster recovery time and better patients’ satisfaction
for patients undergoing ERCP. However, mild degree of desaturation may still develop.
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Background

In order to facilitate a high success rate and avoids
patients’ discomfort from a long procedure, endoscopic
retrograde cholangiopancreatography (ERCP) requires a
good moderate to deep level of sedation [1,2]. Propofol
has been increasingly used for sedation in many
gastrointestinal procedures including ERCP because it
has a shorter both half-life and results in a shorter re-
covery time than conventional sedation (opioid and/or
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benzodiazepine)[3-6]. In addition, it can be safely admi-
nistered by non-anesthetist e.g. well-trained nurses with
or without endoscopist’s advice [7-9]. Because of its nar-
row therapeutic window, the level of conscious sedation
can easily go deeper from moderately deep sedation to
near general anesthesia. Therefore, propofol as a sole
agent can cause oversedation and apnea [4,10,11]. A
combination of benzodiazepine, and propofol has been
shown to reduce the dose requirement of propofol while
maintaining comparable efficacy [12,13]. This in turn
may reduce the risk of oversedation by propofol [14,15].
Moreover, at a moderate sedation level, propofol does not
have analgesic property, patients undergoing ERCP under
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propofol sedation alone could be suffered from pain. A
cocktail regimen containing meperidine/midazolam and
propofol may add additive analgesic effect during ERCP.
Furthermore, administering propofol by infusion pump
provides constant plasma level of propofol and may re-
duce adverse effect of overdosing by a bolus dose. How-
ever, data for cocktail sedation in ERCP is limited to only
a bolus propofol dosing [16,17].

This study was aimed to compare the differences in
terms of recovery time, patients’ satisfaction, and
sedation-related adverse events between conventional
sedation (meperidine and midazolam), and cocktail regi-
men (meperidine, midazolam and continuously infused
propofol) in patients undergoing ERCP.

Methods

Patients

Patients with suspected common bile duct stone(s) or
distal common bile duct obstruction scheduled for ERCP
during December 2006 to August 2009 at King Chula-
longkorn Memorial hospital were recruited. Patients
who were under 18 years old, pregnant; with American
Society of Anesthesiologists’ (ASA) physical classifica-
tion IV — V, with history of sulfite, egg or soy bean al-
lergy, with emergency need for ERCP, those who
informed consent could not be obtained, and those with
possible complex ERCP (hilar cholangiocarcinoma, post
Billroth II anatomy, etc. ) were excluded from this study.
Verbal and written informed consent was obtained from
all subjects. The randomization was done with a random
sequence generated by a computer. Concealed envelop
was broken when the patient was in the ERCP room.
ERCP procedures were performed by an experienced en-
doscopist who performed 300-400 ERCPs annually for
10 years. The patients were put in a prone position dur-
ing ERCP. The study protocol was approved by the Chu-
lalongkorn Medical Institutional Review Board.

Sedation and monitorings

During the procedure, patients’ conscious level, unex-
pected movement, blood pressure, heart rate and oxygen
saturation were monitored by an experienced endoscopy
nurse under supervision of an advanced endoscopy fel-
low who certified in advanced cardiopulmonary life sup-
port. Blood pressure was measured by an automated
blood pressure cuff every 5 minutes. Oxygen saturation
and heart rate were monitored by a pulse oxymetry ma-
chine. Respiratory effort and respiratory rate were
observed by visual inspection. All records were done at
baseline, just before starting sedation, and every five
minutes thereafter until patient had a full recovery.
When desaturation or apnea developed between the 5-
minute interval, those parameters were additionally
noted. Sedation was maintained at the level of moderate
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(purposeful response to verbal or tactile stimulation) to
deep sedation (purposeful response to repeated or pain-
ful stimulation)[1]. The oxygen supplementation was
given only when patients’ oxygen saturation dropped to
less than 90% and lasted for more than 10 seconds. Re-
suscitation equipments, flumazenil and naloxone were
available in the endoscopy unit.

After the procedure, patients were monitored for re-
covery scores (modified Aldrete score) [18]. Recovery
scores were calculated at every 15 minutes. Time to full
recovery was noted as the interval of 15 minutes. During
the first 15 min, a nurse monitored patient closely at
bedside and the exact time of full recovery in patients
with fast recovery was noted.

Outcome measurements and definitions

The nurses in the recovery room were blinded for type
of sedation. The procedure-related time included (1) in-
duction time (the time from sedation to scope intub-
ation), (2) procedural time (the time from scope
intubation to scope withdrawal), and (3) recovery time
(the time from scope withdrawal to full recovery (modi-
fied Aldrete score of 10)). The induction time and pro-
cedural time were recorded by the nurse in the
endoscopy unit. The recovery time was recorded by the
nurse in the recovery room.

Cardiopulmonary complications included (1) hypotension
(systolic blood pressure drops to less than 90 mmHg or
decreases more than 25% from the baseline), (2) bradycar-
dia (heart rate <50 beats/min), (3) desaturation (oxygen
saturation <90% for >10 seconds), and (4) apnea (cessa-
tion of respiratory activity for over 10 seconds under vis-
ual observation). If the oxygen saturation dropped to
<85% for more than 30 seconds despite oxygen supple-
mentation or apnea occurred, the procedure would be
interrupted and reversal medications would be given to
the patient.

Medications

Endoscopic nurse who well trained in propofol adminis-
tration, administered medications and continuously
monitored patients in both groups under supervision of
an advanced endoscopy fellow who certified in advanced
cardiac life support. All dosages were adopted from our
previous publication [6] and our previous experience in
using these agents. For induction, 25 mg of meperidine
and 2.5 mg of midazolam were administered in both
groups. In the cocktail group, one milligram per kilo-
gram body weight of 1% propofol emulsion (Baxter
Healthcare Corp., Irvine, CA) was slowly infused by an
automated pump (Terufusion syringe pump TE-331,
Terumo Corporation, Tokyo, Japan). To maintain con-
scious level of patient in the conventional group to be at
moderate or deep level, 25 mg of meperidine and/or
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2.5 mg of midazolam were administered as necessary,
whereas patients in the cocktail group were continuously
administered with 1% propofol at the rate of 1 mg/kg/hr.
An additional 0.5 mg/kg bolus was administered as
needed to achieve the designed conscious level.

Patient assessments

After patients gained a full level of consciousness, the in-
dependent nurse in recovery room who blinded to the
randomization assessed patients’ discomfort, gagging,
and satisfaction by using a visual analogue scale (VAS).
The VAS range from 0-100 for discomfort (0: none;100
worst discomfort imaginable, gagging (0: none; 100:
worst gagging imaginable), and satisfaction (0: not satis-
fied at all; 100: completely satisfied).

Statistical analysis

Sample sizes were calculated based on mean and stand-
ard deviation of recovery times in the convention groups
according to the results from our previous study;
34.25 minutes and 16.06, respectively [6]. To determine
the difference by two sided test with type I error of 0.05,
power of 85%, 20% reduction of recovery time, and the
ratio of study to control groups of 1, 100 subjects were
needed from each groups.

Continuous outcomes with normal distribution were
analyzed with independent 2 sample t-test, and Wil-
coxon sum rank test was used to analyze nonparametric
data. Categorical outcomes were analyzed with Chi-
square or Fisher’s exact test where appropriate. Reported
P value was 2-sided, with value of <0.05 considered sta-
tistically significant. The SPSS software version 16.0
(SPSS Inc., Chicago, IL, USA) was used to analyzed the
outcome.

Results

Patient and procedural variables

Two hundred and five patients were enrolled in the
study. One hundred and two patients and 103 patients
were randomly assigned into the conventional group
and the cocktail group respectively. The baseline charac-
teristics of patients including gender, age, type of ERCP,
body mass index (BMI) and ASA physical status classifi-
cation were not different (Table 1). The dosage of me-
peridine and midazolam in the conventional group were
2.42 and 0.29 mg/kg/hr, respectively, whereas the dosage
of meperidine, midazolam and propofol in the cocktail
group were 1.06, 0.11, and 6.18 mg/kg/hr, respectively.
Induction times in the convention group and the cock-
tail group were 3.10 and 3.68 minutes, respectively. Pro-
cedural times in the convention group and the cocktail
group were 31.60 and 27.88 minutes, respectively. These
results were not different between the two groups
(Table 2). Indications for ERCP and difficulty grade of
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Table 1 Patient Characteristics

Conventional group Cocktail group P

Gender (male/female)  51/51 52/51 1.000
Age (years) ° 5727 £1452 5956+ 13.65 0.246
Type of ERCP 0877
- No-therapy* 17 (16.7%) 20 (18.4%)

- Therapy 83 (81.4%) 81 (78.6%)

- Fail 2 (1.9%) 2 (1.9%)

BM| @ 22.18+3.62 23.06+3.83 0.097
ASA class 0.630
-1 42 (41.2%) 49 (47.6%)

Sl 49 (48%) 43 (41.7%)

-1 11 (10.8%) 11 (10.7%)

2 Data given as mean + SD.

*No-therapy = cholangiogram and pancreatogram were obtained by contrast
injection and no treatment was required after the negative result of
cholangio-pancreatogram.

ERCP were not different between the two groups
(Table 2).

Cardiovascular and respiratory parameters

Cardiovascular and respiratory data are shown in Table 3.
Baseline systolic blood pressure (SBP) in the convention
group and the cocktail group were 137.2+22.1 and
134.2+19.1 mmHg, respectively (p=0.309). Baseline
heart rate (HR) in the convention group and the cocktail
group were 86.0+14.8 and 85.7 £ 15.1 beats/minute, re-
spectively (p =0.867). Baseline oxygen saturation (SpO,)

Table 2 Procedural Data

Conventional  Cocktail P
group group
Mean dosage (mg) ° N/A
- Meperidine 583342446 25
- Midazolam 6.81+2.12 25
- Propofol 0 172.08+92.15
Dosage (mg/kg/hn) @ N/A
- Meperidine 242+258 1.06£0.60
- Midazolam 029+036 0.11+0.06
- Propofol 0 6.18+3.0
Indications for ERCP 0.621
- CBD stone 51 (50.0%) 53 (51.5%)
- Benign biliary stricture 7 (6.9%) 10 (9.7%)
- Malignant biliary stricture 28 (27.4%) 20 (19.4%)
- Pancreatic therapy 5 (4.9%) 8 (7.8%)
- Others 11 (10.8%) 12 (11.6)
Time to intubation (min) ® 3.10+1.86 3.68+238 0.053
Duration (min) @ 3160+ 1756 2788 £14.38 0.099

? Data given as mean = SD.
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Table 3 Cardiovascular and respiratory parameters

Conventional group Cocktail group P
Baseline SBP (mmHg)® 137.2+22.1 134.2+19.1 0309
Mean% decrease of SBP? from baseline 160+ 105 1724119 0442
SBP decrease =25% from baseline (% of patients) 225 262 0.541
SBP <90 mmHg (% of patients) 49 136 0.057
Baseline heart rate (HR/min) ° 860+ 148 85.7+15.1 0.867
Mean% decrease of HR from baseline © 125+113 141+£123 0333
HR decrease 225% from baseline (% of patients) 176 233 0316
Bradycardia (% of patients) 0 1 1.000°
Apnea 0 0
Baseline SpO, (%)? 985+15 978+29 0.052
Greatest decline of SpO, from baseline ® 6.7+6.1 87+69 0.026
SpO2 <90% (% of patients, any episodes) 314 583 <0.001
SpO2 <85% (% of patients, any episodes) 1.0 87 0019°

2 Data given as mean +SD, ° Fisher’s exact test.

in the convention group and the cocktail group were
98.5+1.5 and 97.8+2.9%, respectively (p=0.052). The
mean percentage of dropping in SBP in the convention
group and the cocktail group were 16.0+10.5 and
17.2+11.9%, respectively (p=0.442). Percentage of
patients with SBP dropping more than 25% from the
baseline in the convention group and the cocktail group
were 22.5 and 26.5%, respectively (p =0.541). Five patients
(4.9%) in the convention group and 14 patients (13.6%) in
the cocktail group experienced hypotension, (p=0.057).
One patient in the cocktail group experienced bradycar-
dia, which was transient and rescued by temporary cessa-
tion of propofol infusion, but the procedure was
successfully continued without interruption. Heart rate
decrease more than 25% from baseline developed in
17.6% and 23.3% of conventional and cocktail group, re-
spectively (p =0.316). Oxygen saturation of less than 90%
and 85% were found more in the cocktail group than in
the conventional group (58% vs. 31%; p <0.001 and 9% vs.
1%; p =0.019, respectively). However, desturation episodes
were transient and all were corrected by patient arousal
with temporary oxygen supplement. No reversal medica-
tion was required and the procedure was interrupted
temporarily but no need for a scope withdrawal. After the
patient regained normal oxygen saturation level without
the need for oxygen supplement, the procedure was con-
tinued until finish. There was no apnea occurred in any
patients.

Recovery, patient tolerance and satisfaction

Recovery time, patients’ tolerance and satisfaction data are
shown in Tables 4 and 5. Mean recovery times in the
cocktail group and the conventional group were different
significantly (9.7 min vs. 12.9 min; p =0.045). Conscious
score at 15, 30, 45 and 60 minutes were not different

between the two groups. There were significantly differ-
ences of discomfort and gagging between both groups
(p=0.006 for discomfort and p =0.003 for gagging). Satis-
faction scores in the cocktail group and the conventional
group were 93.1 and 87.6 respectively, the difference was
also statistically significant (p < 0.001).

Discussion

Over the last decade, we have seen an increase in propo-
fol use for sedation in many GI endoscopies [2,3]. The
most important advantage of this agent is its fast recov-
ery profile. In addition, non-anesthetists are able to give
this agent. However, its narrow therapeutic window with
a possible risk of apnea is the main concern. Thus, ad-
equate experience of those who can administer this
agent and early detection of overdosing skill are
mandatory for patients’ safety. Propofol sedation at a
moderate level is safe and well accepted for many diag-
nostic GI procedures [1-3]. However, the risk will in-
crease if the level of conscious sedation is designed at
moderate to deep sedation. Practically, this level of sed-
ation is preferred for ERCP sedation. Our study con-
firmed the benefit of cocktail sedation containing
propofol infusion over the conventional sedation in

Table 4 Recovery parameters

Conventional Cocktail P
group group
Recovery time (min) 12.89+12.87 9.67 £4.86 0.045
Conscious score at 15 min 9.73+045 9.85+0.53 0.102
Conscious score at 30 min 9.95+0.21 9.99+0.10 0.157
Conscious score at 45 min 9.99+0.11 10.00+0.00 0.320
Conscious score at 60 min 9.99+0.11 10.00+0.00 0.320

All data given as mean +SD.
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Table 5 Patient tolerance and satisfaction

Conventional Cocktail P

group group
Discomfort (Median; inter-quartile) 10 (10, 20) 10 (0, 20)  0.006°
Gagging (Median; inter-quartile) 10 (10, 20) 10 (0, 20) 0.003°
Satisfaction 876+96 93.1+9.1 <0.001

@ Mann-Whitney U test.

many categories including recovery profiles, patients’
tolerance, and satisfaction. Another hypothetical benefit
in the present study was decreasing the rate of desatur-
ation by reducing propofol dosage. We hypothesized
that by giving continuous perfusion of propofol, the con-
stant level of propofol would not exceed the therapeutic
window and this in turn might result in an acceptable
desaturation rate that comparable to the conventional
sedation. Although, the dosage of proposal used in this
study was lower than that of propofol infusion alone in
the same population reported by us previously (6.2 mg/
kg/hr vs. 9.4 mgkghr) [6]. Unfortunately, the present
study failed to demonstrate the lower incidence of desat-
uration of this regimen over the conventional sedation.
We observed a higher percentage of desaturation in the
cocktail group than the conventional group (SpO2
<90%; 58.3% vs. 31.4%, p <0.01 and SpO2 < 85%; 8.7% vs.
1.0%, p<0.019). However, these desaturation episodes
were very short and did not interfere the continuity of
our ERCP procedures. It may be implicated that redu-
cing the dose of propofol was not equivalent to decreas-
ing the risk of oversedation. We speculate that there are
some pitfalls in our study that require further investiga-
tion. First, prophylactic oxygen supplementation was not
routinely given to any of our patients. During the study
period, all desaturated patients recovered immediately
after oxygen cannula was given and only 2 L/min was
required. There was no need for assisted ventilation in any
patients. Other previous studies that gave a routine oxy-
gen supplementation showed a lower rate of desaturation
in the propofol group (5-24%) [12,13,17]. A prophylactic
oxygen supplementation may apply to prevent this adverse
event [19], however its discriminate use may expose
patients to delays in the diagnosis of disventilation by
maintaining apneic oxygenation during hypoventilation
[20]. Second, meperidine as the choice of narcotic agent
in this study may result in a higher rate of desaturation
than other short acting and milder narcotic agents such
as pentazocine and fentanyl. Pentazocine is a synthetic
narcotic that designed to have a lower rate of respiratory
suppression [21]. Ong, et al. used a combination of pent-
azocine and propofol for sedation in ERCP patients [17].
They demonstrated a lower rate of desaturation (<5%)
than ours. In addition, fentanyl is another narcotic with
shorter half-life than meperidine. When compared with
conventional sedation, a combination of propofol and
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fentanyl resulted in a faster recovery with similar safety
even when these combinations were given in cirrhotic
patients who underwent upper GI endoscopy [22]. Lastly,
hypercapnia usually develops before desaturation occurs
[23]. If we have used capnography in our study, we might
have detected earlier cases of propofol overdose and de-
saturation rate might have been lower. Qadeer, et al.
demonstrated that capnography is helpful for a better de-
tection of apnic episode when compared with visual re-
spiratory observation as confirmed by a lower hypoxic
rate in the patients who underwent ERCP/EUS with cap-
nography on board [24].

Cardiovascular adverse event related to propofol based
sedation is another concern in non-anesthetist adminis-
tered technique. Although, we observed a higher rate of
dropping in systolic blood pressure to less than
90 mmHg in the cocktail group than the conventional
group (14% vs. 5%), this rate of hypotension was not sta-
tistically significant and still comparable to the previous
studies (13%) [5,6]. Fortunately, these hypotensive epi-
sodes did not lead to any significant clinical cardiovascu-
lar compromise. We speculate that, histamine release
causing hypotension can occur after a rapid administra-
tion of meperidine [21]. Propofol itself can also cause
hypotesion by relaxing vascular smooth muscle [25].
Thus, the combined hypotensive effect may be potent
especially during the initial phase of sedation. Alterna-
tively, cocktail sedation containing fentanyl may cause a
lower rate of hypotensive effect since fentanyl does not
cause an over-release of histamine. However, further
comparison study is required to confirm this hypothesis.

One of the limitations is that the level of sedation on
each patient was controlled by a sedation nurse who was
unblinded to sedative agents. Perhaps, there might be a
bias in giving sedative agents at the doses that she pre-
ferred to be safe. However, this was more practical to real
life practice since the level of sedation must be adjusted to
the interest of patient safety as the first priority.

Although, we observed that the recovery time in the
present conventional group (12.89 + 12.87 minutes) seemed
to be shorter than previous studies including our previous
study (29-70 minutes) [4-6,10,25], the present study
showed that the recovery time in the cocktail group was
still significantly faster than the conventional group
(9.67 +4.86 minutes vs. 12.89 + 12.87 minutes, p =0.045).
We speculate that the overall shorter in procedural time
was because of only non-complex ERCP such as common
bile duct stone and distal common bile duct obstruction
were recruited in the study. The low level of complexity in
this seires was confirmed by a very low number of failed
ERCP in both groups (0-2%).

Our patients in the cocktail group reported a significant
higher satisfaction score than the patients in the conven-
tional group (93 vs. 88, p<0.001). The result was in line
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with a study by Lee, et al. that showed a non-significantly
better satisfaction by patients when cocktail regimen was
used for ERCP [16]. Moreover, their study demonstrated a
significantly better satisfaction by both endoscopists /nurses
when propofol was used for sedation. During our study, we
did not encounter any undesirable movement that would
interfere the procedure outcome or delay the procedure
time of any of the patients from both groups. However, the
limitation in our study is that our protocol did not have a
formal intra-procedural assessment by sedation team.
Therefore, a complete evaluation of patients’ cooperation
may not be assessed from this study.

Conclusion

In conclusion, the present study shows the superiority of
cocktail sedation containing propofol infusion, midazo-
lam, and meperidine over conventional sedation in terms
of recovery profiles, patients’ tolerance, and satisfaction.
Although there was no serious adverse event in the
cocktail group, the results of the study actually showed
the cocktail sedation increased the rate of desaturation,
which implicated that reducing the dose of propofol in
this cocktail protocol was not equivalent to decreasing
the risk of oversedation. Adjustment in the protocol that
may overcome this problem is required. We propose on
using fentanyl or pentazocine instead of meperidine in
the regime. Lastly, a prophylactic oxygen supplementa-
tion and monitoring with capnography may be of help.

Competing interests
All authors have no financial and non-financial competing interests.

Authors’ contributions

PA participated in the design of the study, patient recruitment, statistical
analysis, and manuscript preparation. RR participated in patient recruitment,
performing ERCP, and manuscript preparation. WR participated in patient
recruitment, randomization and manuscript preparation. PKo participated in
the design of the study, patient recruitment and manuscript review. SP
participated in the design of the study and manuscript review. YP
participated in sample processing, administration of study medications and
manuscript review. SS participated in sample processing, monitor of patients
after ERCP and manuscript review PK participated in study design and
manuscript review. All authors read and approved the final manuscript.

Acknowledgement

The authors thank Dr. Sombat Treeprasertsuk for his comment on statistical
analysis and all assistances in endoscopy suites in taking care of patients
during the procedure.

Author details

'Division of Gastroenterology, Department of Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10310, Thailand. *Department of
Anesthesiology, Faculty of Medicine, Chulalongkorn University, Bangkok
10330, Thailand.

Received: 26 December 2011 Accepted: 3 August 2012
Published: 9 August 2012

References

1. Lichtenstein DR, Jagannath S, Baron TH, Anderson MA, Banerjee S, Dominitz
JA, Fanelli RD, Gan SI, Harrison ME, lkenberry SO, et al: Sedation and
anesthesia in Gl endoscopy. Gastrointest Endosc 2008, 68(5):815-826.

20.

21.

Page 6 of 7

Dumonceau JM, Riphaus A, Aparicio JR, Beilenhoff U, Knape JT, Ortmann M,
Paspatis G, Ponsioen CY, Racz |, Schreiber F, et al: European Society of
Gastrointestinal Endoscopy, European Society of Gastroenterology and
Endoscopy Nurses and Associates, and the European Society of
Anaesthesiology Guideline: Non-anesthesiologist administration of
propofol for Gl endoscopy. Endoscopy 2010, 42(11):960-974.

Vargo JJ, Cohen LB, Rex DK, Kwo PY: Position statement:
nonanesthesiologist administration of propofol for GI endoscopy.
Gastrointest Endosc 2009, 70(6):1053-1059.

Vargo JJ, Zuccaro G Jr, Dumot JA, Shermock KM, Morrow JB, Conwell DL,
Trolli PA, Maurer WG: Gastroenterologist-administered propofol versus
meperidine and midazolam for advanced upper endoscopy: a
prospective, randomized trial. Gastroenterology 2002, 123(1):8-16.

Jung M, Hofmann C, Kiesslich R, Brackertz A: Improved sedation in
diagnostic and therapeutic ERCP: propofol is an alternative to
midazolam. Endoscopy 2000, 32(3):233-238.

Kongkam P, Rerknimitr R, Punyathavorn S, Sitthi-Amorn C, Ponauthai Y,
Prempracha N, Kullavanijaya P: Propofol infusion versus intermittent
meperidine and midazolam injection for conscious sedation in ERCP.

J Gastrointestin Liver Dis 2008, 17(3):291-297.

Cote GA, Hovis RM, Ansstas MA, Waldbaum L, Azar RR, Early DS,
Edmundowicz SA, Mullady DK, Jonnalagadda SS: Incidence of Sedation-
Related Complications With Propofol Use During Advanced Endoscopic
Procedures. Clin Gastroenterol Hepatol 2010, 8(2):137-142.

Rex DK, Heuss LT, Walker JA, Qi R: Trained registered nurses/endoscopy
teams can administer propofol safely for endoscopy. Gastroenterology
2005, 129(5):1384-1391.

Rex DK, Deenadayalu VP, Eid E, Imperiale TF, Walker JA, Sandhu K, Clarke AC,
Hillman LC, Horiuchi A, Cohen LB, et al: Endoscopist-directed
administration of propofol: a worldwide safety experience.
Gastroenterology 2009, 137(4):1229-1237. quiz 1518-1229.

Wehrmann T, Kokabpick S, Lembcke B, Caspary WF, Seifert H: Efficacy and
safety of intravenous propofol sedation during routine ERCP: a
prospective, controlled study. Gastrointest Endosc 1999, 49(6):677-683.
Gillham MJ, Hutchinson RC, Carter R, Kenny GN: Patient-maintained
sedation for ERCP with a target-controlled infusion of propofol: a pilot
study. Gastrointest Endosc 2001, 54(1):14-17.

Seifert H, Schmitt TH, Guiltekin T, Caspary WF, Wehrmann T: Sedation with
propofol plus midazolam versus propofol alone for interventional
endoscopic procedures: a prospective, randomized study. Aliment
Pharmacol Ther 2000, 14(9):1207-1214.

Paspatis GA, Manolaraki MM, Vardas E, Theodoropoulou A, Chlouverakis G:
Deep sedation for endoscopic retrograde cholangiopancreatography:
intravenous propofol alone versus intravenous propofol with oral
midazolam premedication. Endoscopy 2008, 40(4):308-313.

Cohen LB, Dubovsky AN, Aisenberg J, Miller KM: Propofol for endoscopic
sedation: A protocol for safe and effective administration by the
gastroenterologist. Gastrointest Endosc 2003, 58(5):725-732.

VanNatta ME, Rex DK: Propofol alone titrated to deep sedation versus
propofol in combination with opioids and/or benzodiazepines and
titrated to moderate sedation for colonoscopy. Am J Gastroenterol 2006,
101(10):2209-2217.

Lee CK, Lee SH, Chung IK, Lee TH, Park SH, Kim EO, Kim HS, Kim SJ:
Balanced propofol sedation for therapeutic Gl endoscopic procedures: a
prospective, randomized study. Gastrointest Endosc 2011,

73(2):206-214.

Ong WG, Santosh D, Lakhtakia S, Reddy DN: A randomized controlled trial
on use of propofol alone versus propofol with midazolam, ketamine,
and pentazocine "sedato-analgesic cocktail" for sedation during ERCP.
Endoscopy 2007, 39(9):807-812.

Kankaria A, Lewis JH, Ginsberg G, Gallagher J, Al-Kawas FH, Nguyen CC,
Fleischer DE, Benjamin SB: Flumazenil reversal of psychomotor
impairment due to midazolam or diazepam for conscious sedation for
upper endoscopy. Gastrointest Endosc 1996, 44(4):416-421.

Training guideline for use of propofol in gastrointestinal endoscopy.
Gastrointest Endosc 2004, 60(2):167-172.

Deitch K, Chudnofsky CR, Dominici P: The utility of supplemental oxygen
during emergency department procedural sedation with propofol: a
randomized, controlled trial. Ann Emerg Med 2008, 52(1):1-8.

Bowdle TA: Adverse effects of opioid agonists and agonist-antagonists in
anaesthesia. Drug Saf 1998, 19(3):173-189.



Angsuwatcharakon et al. BVIC Anesthesiology 2012, 12:20
http://www.biomedcentral.com/1471-2253/12/20

22.

23.

24.

25.

Correia LM, Bonilha DQ, Gomes GF, Brito JR, Nakao FS, Lenz L, Rohr MR,
Ferrari AP, Libera ED: Sedation during upper Gl endoscopy in cirrhotic
outpatients: a randomized, controlled trial comparing propofol and
fentanyl with midazolam and fentanyl. Gastrointest Endosc 2011,
73(1)45-51. 51 e41.

Deitch K, Miner J, Chudnofsky CR, Dominici P, Latta D: Does end tidal CO2
monitoring during emergency department procedural sedation and
analgesia with propofol decrease the incidence of hypoxic events? A
randomized, controlled trial. Ann Emerg Med 2010, 55(3):258-264.

Qadeer MA, Vargo JJ, Dumot JA, Lopez R, Trolli PA, Stevens T, Parsi MA,
Sanaka MR, Zuccaro G: Capnographic monitoring of respiratory activity
improves safety of sedation for endoscopic cholangiopancreatography
and ultrasonography. Gastroenterology 2009, 136(5):1568-1576.

quiz 1819-1520.

Krugliak P, Ziff B, Rusabrov Y, Rosenthal A, Fich A, Gurman GM: Propofol
versus midazolam for conscious sedation guided by processed EEG
during endoscopic retrograde cholangiopancreatography: a prospective,
randomized, double-blind study. Endoscopy 2000, 32(9):677-682.

doi:10.1186/1471-2253-12-20

Cite this article as: Angsuwatcharakon et al.: Cocktail sedation
containing propofol versus conventional sedation for ERCP: a
prospective, randomized controlled study. BMC Anesthesiology 2012
12:20.

Page 7 of 7

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Patients
	Sedation and monitorings
	Outcome measurements and definitions
	Medications
	Patient assessments
	Statistical analysis

	Results
	Patient and procedural variables
	Cardiovascular and respiratory parameters

	link_Tab1
	link_Tab2
	Recovery, patient tolerance and satisfaction

	Discussion
	link_Tab3
	link_Tab4
	link_Tab5
	Conclusion
	Competing interests
	Authors´ contributions
	Acknowledgement
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


