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Objective: The double balloon enteroscopy (DBE) procedure is long and requires moderate sedation. We aim to determine
whether the administration of propofol infusion is safe by comparing it to intravenous midazolam/meperidine in patients
undergoing DBE.

Material and Method: A prospective study with 48 patients was conducted at King Chulalongkorn Hospital randomizing
(block of four) patients into two groups. In group 1, 28 patients were enrolled for intravenous midazolam/meperidine, and
one patient was dropped out before underwent DBE due to hemodynamic instability. Therefore, 27 (n = 27) participants
were included in Group 1. In group 2, 28 patients were enrolled for propofol infusion, and seven patients were dropped out
before underwent DBE, five due to hemodynamic instability (n = 5), and two refused treatment (n = 2). Therefore, 21 (n = 21)
participants were included in Group 2. Vital signs and oxygen saturation were regularly monitored.

Results: Mean £ SD age of patients was 56.8£9.2 years, and 41.7% of patients were male. There was no difference in
demographic data between the groups. For the safety profile, 25.9% of the midazolam/meperidine group and 33.3% of the
propofol group developed hypotension and/or desaturation (p = 0.45). The patients’ satisfaction of group 1 and group 2
were 86.7£6.5% and 86.3+8.1%, respectively, and presented no significant difference (p = 0.89).

Conclusion: Propofol infusion is safe and shows no difference in outcome from the midazolam and meperidine sedation

for the DBE procedure.
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Conscious sedation is routinely used by
trained gastroenterologists, especially for standard
gastrointestinal (GI) endoscopy in the outpatient
setting. Normally, endoscopy requires adequate short
and safe sedation. Propofol (2, 6-diisopropyl phenol)
is an intravenous (I'V) sedative medication used for
the induction and maintenance of conscious sedation.
The pharmacokinetic profile of propofol makes it
suitable for conscious sedation during GI endoscopy®.
Its major advantage is rapid onset of action, with the
onset of sedation occurring only 30 to 60 seconds
after injection®. The plasma half-life ranges from 1.3
to 4.1 minutes®. The rapid hepatic clearance after an
IV bolus dose™ and the rapid offset of sedation with
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quick recovery times are an outstanding advantage®.
High-risk patients, including patients with cardiac
dysfunction or elderly patients with comorbidities
classified by the American Society of Anesthesiologists
(ASA) as grade 3-4, also showed good sedation
results with propofol®. These high-risk patients
require particularly careful monitoring and a dose
reduction average of 10 to 20% less than minimal risk
patients®. The most common side effects are vital
signs instability including hypoxia, hypotension,
and cardiac arrhythmia, while severe respiratory
depression requiring intervention is found in less than
0.3% of patients®”. Moderate sedation is the accepted
level of sedation for diagnostic, uncomplicated
therapeutic upper endoscopy and long duration GI
procedures®. Propofol has been proven to have
similar efficacy as other sedative agents when used for
esophagogastroduodenoscopy (EGD), colonoscopy,
endoscopic retrograde cholangiopancreatography
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(ERCP), and endoscopic ultrasonography (EUS).
However, it has not been studied in patients under-
going double balloon endoscopy (DBE). DBE is a new
method of enteroscopy developed by using a balloon
assistant system to improve access to the small
intestine®. DBE is accepted as an important tool for
patients with suspected small bowel GI bleeding or
obscured GI bleeding®!?. Because there are no data
on the safety and outcome of propofol infusion
compared to midazolam/meperidine intravenous bolus
for these groups of patients, we conducted a prospective
study to determine whether the administration of
propofol infusion to be as safe and effective as
midazolam/meperidine for patients undergoing DBE
procedure.

Material and Method

A prospective randomized study was
undertaken to evaluate the efficacy and safety of
sedation by comparing the use of propofol infusion to
conventional sedation (midazolam/meperidine).
All eligible patients undergoing DBE were recruited.
Exclusion criteria were an age of less than 20 years,
a previous history of propofol or other sedative
medication allergy, a soy bean allergy, pregnancy, an
ASA physical status greater than 3, and vital sign
instability within 12 hours prior to the DBE procedure.
Associated medical illnesses were recorded and
graded according to patient ASA status!). Forty-eight
consecutive DBE patients were enrolled between
July 1, 2006 and December 31, 2007, at the Division
of Gastroenterology, King Chulalongkorn Memorial
Hospital. During the enrollment period, all eligible
patients were randomized (block of four) into two
groups. Group 1 included 28 patients recruited
to underwent sedation by using IV midazolam/
meperidine, one patient was dropped out before
underwent DBE due to hemodynamic instability
(n = 27). Group 2, 28 patients were enrolled for
propofol IV infusion, seven patients were dropped out
before underwent DBE, five due to hemodynamic
instability and two refused treatment (n = 21). For
group 1, the initial dose of sedation started with
25 mg of meperidine (Abbott Laboratories, North
Chicago, IL) plus 2.5 mg of midazolam (Ben Venue
Laboratories, Bedford, OH) by IV bolus. Sedation
was subsequently maintained by intermittent IV bolus
doses of meperidine (12.5-50 mg/each dose) or
midazolam (0.5-2.5 mg/each dose). For group 2, 1%
propofol emulsion (Baxter Healthcare Corp., Irvine,
CA) was started with the initial dose of 0.5 mg/kg
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IV bolus, and then continuously dripped at a rate of
0.25-1 mg/kg/hr, titrating for a moderate level of
sedation. An automated infusion pump (Terufusion
syringe pump TE-331, Terumo Cooperation, Tokyo,
Japan) was used for propofol infusion. All sedative
agents were administered by registered endoscopy
nurses (RN) and were supervised by GI endoscopists.

Monitoring, safety and outcome measurement

The aim of moderate sedation is to maintain
a patient’s sedation level during the GI endoscopy
procedure where a patient can respond purposefully to
verbal commands, either alone or accompanied by light
tactile stimulation®. For safety purposes, vital signs
and oxygen saturation were monitored during the
examination!>!¥, If the systolic blood pressure (SBP)
fell below 90 mmHg or >20% reduction from baseline,
an intravenous isotonic fluid hydration was administered
and adjusted until vital signs became stable. Heart rate
and oxygen saturation were regularly monitored. If
oxygen saturation fell below 90% or desaturation
occurred, an oxygen supplement by nasal cannula with
aflow rate of 2 to 5 L/min was promptly administered.
GI endoscopic rooms were well equipped with a bag-
valve ventilation mask, an endotracheal tube, and
materials and drugs for cardiopulmonary resuscitation.
All medical demographic data were recorded on
specific DBE case record forms including patient’s
age, sex, body weight, height, route of endoscopic
insertion, indication for DBE, type of therapeutic
DBE procedures, total dose of each sedative drug
and recovery time.

For outcome measurements, the diagnostic
yields and the duration of DBE procedure were also
recorded. Patients’ satisfaction level was recorded
using a score range (0 = poor to 100 = excellent). The
assessment of safety was recorded as follows: whether
oxygen saturation fell below 90%, whether blood
pressure was lower than 90 mmHg, and the occurrence
of serious adverse events, including cardiac arrhythmia
requiring medical therapy and severe respiratory
depression requiring intervention. Written informed
consent was obtained from all enrolled patients.

Statistical analysis

To obtain reasonable estimation for the
primary end-point of patients’ safety, we used the
difference of the percentage of desaturation as our
primary parameter. The desaturation rate in the
midazolam/meperidine group and the propofol group
were 3% and 19%, respectively®. For a two-sided test

J Med Assoc Thai Vol. 97 No. 5 2014



of two proportions with a baseline proportion of 0.03
and a difference of proportion to detect of 15%, the
sample size was calculated based on an alpha of 0.05
and 80% power in at least 20 patients per group.

Continuous data were expressed as the
mean * standard deviation (SD) or medians, and
interquartile range (IQR) as appropriate. Categorical
data were expressed as the number of subjects (and
percentage) with a specified condition or clinical
variable. Comparisons between the two treatment
groups were performed using the independent t-test
if data were normally distributed or the Wilcoxon
rank-sum test if the data were non-normally
distributed. Categorical data were presented as
numbers (percentage) and compared using Fisher’s
exact test or the Chi-square test where appropriate.
All tests were two-sided, with p<0.05 as the chosen
level of significance.

Results

Forty-eight patients underwent the DBE
procedure with a male to female ratio of 0.7/1. The
mean £ SD age was 56.8+19.3 years (range 20-91 years).
The mean sedative doses of midazolam/meperidine
were 6.3+2.5 and 57.4£27.6 mg, respectively, and the
mean dose of propofol was 348.8+209.3 mg. There
was no significant difference between the groups
regarding demographic data (Table 1). The overall
proportion of elderly patients aged >70 years was
33.3%. Two-thirds of patients from the groups were
classified at ASA status grade 3 due to comorbidity
conditions including coronary heart disease, anemia,
GI bleeding and/or elderly patients. For laboratory
tests, the mean hematocrit of all patients was
29.247.9%.

Efficacy, safety, and adverse events

There was no statistical significant difference
in the efficacy and safety of the patients received
midazolam/meperidine compared to those received
propofol group as demonstrated in Table 2. In addition,
there was no difference in the major indication,
route, or duration of the DBE procedure (oral/anal)
between the two groups. During the procedure, 25.9%
of patients in the midazolam/meperidine group and
33.3% of patients in the propofol group developed
hypotension and/or desaturation with no statistically
significant difference (p = 0.45). Transient desaturation
and hypotension events were normalized within
few minutes of oxygen supplementation and tactile
stimulation with verbal commands. No assisted
ventilation was required. After procedures, all patients’
general conditions were fully recovered. Patient’s
satisfaction was high, at 86.4+7.3% in both groups.
There were no serious adverse events such as cardiac
arrhythmia or severe respiratory depression requiring
intervention in the present study.

The comparison of patients with an ASA
status grade 1-2 (n = 14) to an ASA status grade 3-4
(n =34), demographic data in terms of the proportion
of male gender, baseline SBP, body mass index (BMI),
and the number of patients having transient desaturation
and/or hypotension showed no statistically significant
differences between the two groups. However, a higher
mean age and a lower mean hemoglobin (Hb) level
were found in patients with ASA status grade 3-4
compared to patients with ASA status grade 1-2
[Age; 64.2+16.9 years vs. 38.9£11.3 years (p<0.01)
and Hb level; 8.9+2.6 g/dl vs. 11.7£2.4 g/dl (p =0.03)].
Regarding the route of the DBE procedure, the
demographic data showed no statistically significant

Table 1. Demographic and clinical data of 48 patients with DBE procedures

Variables Total Group 1 midazolam/ Group 2 propofol p-value
(n=48) meperidine (n =27) (n=21)
Age (years), mean = SD 56.8£19.2 60.3£17.6 52.4+20.9 0.16
Male (%) 20 (41.7%) 11 (40.7%) 9 (42.8%) 0.88
Age >70 years (%) 16 (33.3%) 10 (37.0%) 6 (28.6%) 0.54
ASA grade 3-4 (%) 34 (70.8%) 19 (70.4%) 15 (71.4%) 0.94
Baseline SBP (mmHg), mean + SD 135.9+28.4 136.1+28.1 135.9+29.4 0.99
Body weight (kg), mean £ SD 58.5t16.4 56.5£17.6 60.2£15.9 0.64
BMI (kg/m?), mean = SD 20.7£3.6 19.443.3 21.1£3.9 0.59
Hematocrit (%), mean £ SD 29.247.9 28.5+7.7 30.3£8.6 0.57

ASA = the American Society of Anesthesiologist; BMI = body mass index; DBE = double balloon enteroscopy;

SBP = systemic blood pressure

J Med Assoc Thai Vol. 97 No. 5 2014

485



Table 2. Efficacy and Safety of propofol compared to midazolam and meperidine intraoperative and post operative data

for DBE procedure
Intraoperative and postoperative data Total Group 1 midazolam/ Group 2 propofol p-value
(n=48) meperidine (n = 27) (n=21)
Indication; OGIB or anemia 30 (62.5%) 17 (62.9%) 13 (61.9%) 0.94
Route of DBE; oral 23 (47.9%) 12 (44.4%) 11 (52.4%) 0.58
Positive small bowel lesion (%) 29 (60.4%) 14 (51.8%) 15 (71.4%) 0.17
DBE procedural time (min), mean £ SD 56.0£20.6 53.8£18.9 59.6£23.1 0.38
Length of insertion (cm), mean + SD 322.1£156.4 333.2£129.3 305.9+£192.7 0.58
Therapeutic DBE (%) 13 (27.1%) 6 (22.2%) 7 (33.3%) 0.39
O, saturation <90% (%) 9 (18.7%) 4 (14.8%) 5(23.8%) 0.88
SBP <90 mmHg (%) 5(10.4%) 3 (11.1%) 2 (9.5%) 0.39
Recovery time (minute), mean £ SD 4.5£5.1 7.0£9.5 3.4+1.9 0.58
Patient satisfaction (%), mean + SD 86.4+7.3 86.716.5 86.318.1 0.89

DBE = double balloon enteroscopy; OGIB = obscure GI bleeding; SBP = systemic blood pressure

difference between the oral route (n = 23) and the anal
route (n = 25). The mean duration of the DBE
procedure by the oral route (53.0+17.6 min) showed
no difference from the anal route (59.3+23.4 min)
(p = 0.32). Comparing the therapeutic DBE (n = 13)
to the diagnostic DBE procedure (n = 35), the mean
duration of therapeutic DBE (72.7426.1 min) was
significantly longer than that of diagnostic DBE
(49.4£13.3 min) (p = 0.01).

Discussion

DBE procedure is a new GI endoscopy
procedure to visualize of the entire small bowel.
The entire procedure usually requires a mean time of
two hours for both the oral and anal route!*!.
According to the Consensus Report of the Second
International Conference on DBE, there is a wide
range of sedative options'?. However, there have been
no studies showing difference in the outcome of
different sedative medications. Since then, DBE
has presented more evidence of improvements in
diagnostic yield of patients with small intestinal
diseases!'®. Therefore, several efforts to promote the
success of the DBE procedure were implemented,
including developments in equipment and sedative
techniques'?. Recently, propofol has emerged for
outpatient use in many standard GI procedures
including EGD and colonoscopy!'”?Y. The major
advantages of propofol sedation are the convenience
of drug administration and required less health
personnel per procedure. Kulling and colleagues
reported that the safe administration of propofol
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sedation in a practice setting of EGD or colonoscopy
required only one GI endoscopist and one endoscopy
nurse and no additional staff needed®.

The present study was the first to confirm
the safety profile of propofol infusion in the DBE
procedure. We found that patients receiving propofol
infusion for sedation experienced no difference in
the rate of complication, including hypotension
and desaturation, from the standard sedation with
midazolam and meperidine. However, the side effects
of both sedative medications for the DBE procedure
seemed to be higher than those reported in other GI
procedures including EGD, colonoscopy, and ERCP,
as shown in Table 3182122 The higher incidence of
complications in patients undergoing the DBE
procedure may be explained by the longer duration of
the procedure and the higher accumulation of the
dosage of sedative drugs. In addition, most patients
were in the high-risk category, with history of recent
GI bleeding or anemia or elderly patients. These
co-morbidities may be important factors contributing
to the occurrence of desaturation and hypotension.
None of our patients developed serious complications.
Interestingly, most patients had high satisfaction at
the final evaluation.

The strength of the present study is that it is
the first prospective study with randomization to
evaluate the safety and efficacy of propofol infusion
for the DBE procedure compared to standard sedation.
We used an automated infusion pump technique for
propofol administration, which is more accurate for
dose adjustment and may play an essential role in the
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Table 3. Different GI endoscopic procedures and propofol doses used

Author, year, procedure, (number of patients) Dose of propofol,
mg (mean £ SD)

Duration of procedure,
min (mean £ SD)

Sa0, SBP
<90% (%) <90 mmHg (%)

Kulling D, 20071
EGD (n = 14,856)
Colonoscopy (n=12,205)

Koshy G, 2000®

EGD (n=78) 40 (20-120)
Colonoscopy (n = 72)
Ong WC, 200722
ERCP (n = 104) 192.4487.9
Agostoni M, 2007V
EUS (n = 54): combined of propofol 119.7 mg and

and fentanyl

61 (50-650)
116 (30-500)

No data 2.3 No data
12.0£9.9 7.3 24
25.2+12.4

17.1+£10.2 4.8 0
23.0£11.0 0 0

106 micro-gm

EGD = esophagogastroduodenoscopy; EUS = endoscopic ultrasonography; ERCP = endoscopic retrograde

cholangiopancreatography; SaO, = saturation of oxygenation,

constant level of moderate sedation®. Our study did
have certain limitations; first, the duration of the
therapeutic DBE procedure, which was longer than
the diagnostic DBE, was not controlled. However,
it was not the primary objective of our study. Second,
the wide range of patients’ age was also of concern.
On this basis, the safety of the DBE procedure
using propofol could not be implemented in all GI
endoscopic units. Currently, the topic of non-
anesthesiologist administration of propofol (NAAP),
related to gastrointestinal endoscopy has been
published more frequently. The results of NAAP-
studies showed that NAAP is safe, convenient to use
to attain moderate sedation with higher patients’
satisfaction®?%). Recently, the European Society of
Gastrointestinal Endoscopy (ESGE), the European
Society of Gastroenterology and Endoscopy Nurses
and Associates (ESGENA) and the European Society
of Anesthesiology (ESA) have endorsed the guideline
of non-anesthesiologist administration of propofol
for GI endoscopy®. This guideline does not mention
the patients selection for propofol use. However, it
points out the advantage of propofol-based sedation
that includes the higher post-procedure patient
satisfaction for most endoscopic procedures, the
reduced time to sedation, and reduced recovery time
with the similar rate of complications comparing to
the traditional sedation®). Propofol-based sedation
may increase the quality of endoscopic examination,
however, there are no cost-effectiveness data directly
comparing the NAAP with the traditional sedation®®.
Interestingly, there was a study focusing on cirrhotic
patients underwent gastroscopy or colonoscopy with

J Med Assoc Thai Vol. 97 No. 5 2014

SBP = systemic blood pressure

moderate sedation, that the liver condition may impair
the metabolism of sedative drugs, which may cause
hepatic encephalopathy®®. It showed that propofol
based regimen had shorter sedation times and recovery
times than midazolam-based regimens with similar
complication rate(*29,

Conclusion

Propofol infusion is safe and demonstrates no
difference in outcome from the standard sedation with
midazolam and meperidine for the DBE procedure.
The propofol infusion technique may be considered as
an alternative technique to be used with caution for a
long-duration GI endoscopic procedure like DBE.
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