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ABSTRACT

Background: Procedural sedation is required for multiple short duration procedures outside of the operating rooms
especially in radiology and endoscopy suites. Intravenous anesthetic agent with rapid recovery profile is desirable
in such circumstances. This study aims to compare two regimens of intravenous anesthetic agents.

Aim: To compare the mean recovery time of propofol and midazolam with propofol alone for sedation in
endoscopic retrograde cholangiopancreatography.

Study Design: Randomized controlled trial.

Settings: Department of Anesthesia, Shalamar Hospital, Lahore.

Study Duration: June 2017 to December 2017.

Methods: A total of 70 adult patients aged 20-60 years undergoing ERCP under sedation were included. Patients
were given a combination of propofol and midazolam in group A while propofol alone was given in group B. After
procedure, pts were transferred to recovery room and were followed for assessment of recovery time. Data were
analyzed in SPSS vr 21, Independent t-test was applied & p-value <0.05 was considered statistically significant.
Results: Significant difference was found in mean recovery time amongst both the groups. Mean recovery time in
Group A (propofol and midazolam) was 19.29+4.50 minutes while in Group B (propofol alone) was 26.66+3.70
minutes showing statistically significant result with p-value = 0.0001.

Conclusion: We conclude that mean recovery time with propofol plus midazolam is shorter as compared to

propofol alone for sedation in ERCP.
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INTRODUCTION

Monitored anaesthesia care for endoscopic procedures has
been routinely practiced throughout the modern world. In
addition to that, conscious sedation practices is
increasingly being used for diagnostic and therapeutic
procedures outside operation theatre including endoscopic
procedures!?. Data also suggests that physician directed
use of propofol sedation is increasing with due course of
time3,

Various  intravenous  anesthetics  medications
including midazolam, propofol, thiopental, ketamine, and
natural and synthetic opioids are in use. The properties of
an ideal intravenous anesthetic medication include a rapid
onset and fast recovery time as well as minimal side effects
and hangover later on. It also includes minimal effects on
hemodynamics to make it useful for hemodynamically
unstable and frail patients. Considering all these properties,
currently propofol is commonly used intravenous anesthetic
agent for induction of general anesthesia. Pharmacologic
properties of propofol includes being highly lipophilic and
rapid redistribution, that makes it fast onset of action and
rapid recovery respectively®.
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Endoscopic procedures are at times, uncomfortable
and painful for the patients. Therefore, sedation helps the
patients to tolerate the procedure well and improving their
satisfaction after a diagnostic or therapeutic endoscopic
procedure. In addition, a trend can be observed towards an
increasing use of propofol as the preferred sedative drug?.
A randomized trial study comparing propofol plus
midazolam and propofol alone reported that the mean
recovery time was shortened in propofol plus midazolam
group (19+7 min) as compared to propofol alone group (25
+ 8 min). This difference was significant (p<005)°. In
another study, the authors found that recovery time
significantly shorter in the group of patients sedated with
propofol alone (12+7) minutes as compared to the group
that received additional midazolam (44+13) minutes
(p=0.0001)5.

However, in another study comparing combination of
propofol and midazolam versus propofol alone for sedation
during colonoscopy. Profofol alone was found with longer
recovery time as compared to combination therapy. Higher
doses of profofol required to achieve deeper level of
sedation would have been the possible reason of longer
recovery time when compared with combination therapy
(p<0.001)78. It would be worthwhile to further explore the
use of these drugs for sedation during gastrointestinal
endoscopy. The rationale for this study was to seek further
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clarification on this issue and add to the existing evidence.
This study may help to improve our current practice and
may also help to achieve more patient’s satisfaction by
shorter recovery time.

The objective of the study was to compare the mean

recovery time of propofol and midazolam versus propofol
alone for sedation in endoscopic retrograde cholangio-
pancreatography.
Recovery time: It was defined as duration of time in
minutes from withdrawal of endoscope to a state when the
patient was fully awake and conversant®. Recovery time
was assessed by conversation with patient atl-minute
interval.

METHODOLOGY

This randomized controlled trial was conducted in the
Department of Anesthesia, Shalamar Hospital, Lahore from
June 2017 to December 2017. The sample size was
calculated as total of 70 cases with 35 each in group A & B,
by 5% level of significance, 80% power of test and mean
recovery time with propofol plus midazolam 19+7 min®
whilemean recovery time with propofol 25+8 min®.
Sampling techniqgue was non-probability, consecutive
sampling. We included patients undergoing ERCP under
sedation of aged 20-60 years, with ASA physical status | &
Il and of either gender. We excluded patients with
uncontrolled hypertension, uncontrolled diabetes mellitus,
morbid obesity, patients undergoing emergency procedure,
known habitual use of sedatives and allergic to anesthetic
medications to be used in study.

Data collection procedure: After approval from
institutional review board and informed written consent, a
total of 70 patients who fulfilled the selection criteria and
planned for ERCP under sedation were included in study.
Demographic data including name, age, gender and BMI
were recorded. Patients were randomly divided in two

groups by using lottery method. Group A patients were
given a combination of propofol and midazolam (propofol
dose: 25-100mcg/kg/min & midazolam dose: 0.01-
0.1mg/kg). Propofol alone was given in group B patients
(propofol dose: 25-100 mcg/kg/min). Standard anesthetic
monitoring and oxygen via facemask were implied to all
patients. A single gastroenterology team performed ERCP.
The researcher administered the anaesthetic agents. After
procedure, patients were transferred to the recovery room
and were followed up for assessment of recovery time. All
this information was recorded on predesigned proforma.
Statistical analysis: Data were entered and analyzed in
SPSS version 21. Quantitative variables like age, BMI and
recovery time were measured as mean and standard
deviation while qualitative variables like gender were
measured as frequency and percentages. Independent t-
test was applied to compare mean recovery time between
two groups. P value <0.05 was considered as significant.
Effect modifiers like age gender and BMI were controlled
by stratification.

RESULTS

A total of 70 patients were included in study aged 20 to 60
years with mean age of 26.04+11.17 years. The mean age
of patients in group A was 35.29+11.14years and in-group
B was 36.80+11.32 years. Out of 70 patients 49(70%) were
males and 21(30%) were females. Overall, mean BMI was
29.39+3.21kg/m? while the mean BMI in group A was
29.31+3.11kg/m?and in group B was 29.46+3.35kg/m?.
Mean recovery time in Group A (propofol and midazolam)
was 19.29+4.50 minutes while in Group B (propofol alone)
was 26.66 +3.70 minutes (p-value = 0.0001) (Figure 1).
Stratification of mean recovery time with respect to
age groups, gender and BMI also showed significant result
as shown in tables I, Il and Il below respectively.

Figure I: Comparison of the mean recovery time with propofol plus midazolam versus propofol alone for sedation in ERCP.
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Table |: Stratification of mean recovery time with respect to age groups.

Age of patients (years) Group A (n=35) Group B (n=35) P-value
Recovery time (minutes) Recovery time (minutes)
Mean SD Mean SD
20-40 19.41 4.26 27.42 3.25 0.0001
41-60 19.08 5.04 25.75 4.09 0.0008
Table |l: Stratification of mean recovery time with respect to gender.
Gender Group A (n=35) Group B (n=35)
Recovery time (minutes) Recovery time (minutes) P-value
Mean SD Mean SD
Male 18.80 4.79 26.29 3.93 0.0001
Female 20.50 3.60 27.45 3.17 0.0002
Table lll: Stratification of mean recovery time with respect to BMI.
Group A (n=35) Group B (n=35)
BMI (kg/m?) Recovery time (minutes) Recovery time (minutes) P-value
Mean SD Mean SD
<27 19.46 6.04 27.21 3.45 0.0007
>27 19.18 3.45 26.29 3.90 0.0001
DISCUSSION administered midazolam and meperidine and 3.9 minutes

Invasive diagnostic and therapeutic endoscopic procedures
include Endoscopic retrograde cholangiopancreatography
(ERCP) and various others. These are quite bothersome
and uncomfortable in considerable number of patients
requiring adequate analgesia and procedural sedation.
ERCP is usually performed for the diagnosis and treatment
of pancreato-biliary disorders. It is frequently prolonged and
potentially uncomfortable for the patients and therefore
requires adequate patient sedation®.

Multiple anaesthetic medications are in use for
procedural sedation. Commonly used and easily available
benzodiazepine class medicine “midazolam” works as
sedative, anxiolytic, hypnotic and provides retrograde
amnesial®. Midazolam is short acting and fast recovery
time. Even we can use its antidote flumazenil in cases of
midazolam over dosage!!. Propofol is more widely used
intravenous anesthetic agent considering its rapid onset
and rapid recovery!?. It has a shorter half-life than
midazolam and a quicker recovery time. However, propofol
use can lead to serious cardiorespiratory complications in
certain patients when compared with midazolam. These
complications include, injection site pain, hypotension,
apnea and there is no specific antagonist for propofol®2.
Profofol had been proven superior to midazolam for
procedural sedation during ERCP in few studies'4,
However there is evidence that the combined use of
propofol and midazolam for sedation has some benefits
and no safety concerns, compared to using either drug
alone!®18, Our study was conducted to compare the mean
recovery time with propofol and midazolam versus propofol
alone for sedation in endoscopic retrograde cholangio-
pancreatography. Mean recovery time in Group A (propofol
plus midazolam) was 19.29+4.50 minutes while in Group B
(propofol  alone) was 26.66+3.70 minutes  (p-
value=0.0001).Our results are quite comparable to a
previously conducted randomized trial comparing propofol
and midazolam with propofol alone as for example, Seifert
et al reported that the mean recovery time was shortened
in propofol and midazolam group (1947 min) as compared
to propofol alone group (25+8 min)®. Vargo et al found that
the mean time to sedation was 8 minutes in the group

in a group administered propofol alone'®. Considering total
dose of medications used, a study that compared propofol
alone with propofol and oral midazolam found that the total
propofol dose required for ERCP was much smaller in the
propofol with oral midazolam group (330.7mg) than the
propofol alone group (512mg)?°. Combined use of
midazolam and propofol is a more effective sedation
method for ERCP compared to midazolam alone. The
combined use resulted in a shorter time to initial effective
sedation and a quicker recovery. There were no significant
differences between the two regimens with respect to the
rate of adverse events. Patient cooperation rated as
excellent by the endoscopist was greater in the
combination group?*.

Combination therapy of midazolam and profofol has
been documented having prolonged recovery. This might
be due to pharmacodynamic interaction of midazolam
during prolonged propofol infusion resulting in slowing of
profol distribution and clearance of midazolam when used
with propofol infusion with an overall effect of prolonged
recovery from combination therapy??. Comparing propofol
and midazolam has proven faster recovery in propofol
groups. However, recovery occurred ater in the intravenous
propofol plus oral midazolam group than in the propofol
alone group®®. In a study that used the modified Aldrete
scoring system, the score was checked initially 15 minutes
after the procedure (i.e., the scores were checked at 15,
30, 45, and 60 minutes); each result was significantly faster
in the propofol group?. Patient cooperation and satisfaction
was found superior in a study using propofol with oral
midazolam as the premedication as compared to propofol
alone group.'® Other sedative medications like meperidine
has shown controversial results when used alone or in
combination with midazolam or propofol for sedation in
endoscopic procedures?*,

Geriatric patients are much sensitive to sedative
medications due to frailty, multiple comorbidities and
altered pharmacologic response to sedative medications.
However, when used in titrated doses considering age of
the patients, propofol alone or in combination with
midazolam has not been associated with significant
complications and were comparable results in recovery
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time during endoscopic procedures®.

The combination of propofol and midazolam may
have synergistic effectsand poses advantage over the use
of propofol alone. This can result in significantly reduced
dose requirement of propofol when used in combination
with midazolam as shown by an observational study on
more than 200 patients for sedation during endoscopy?6.

CONCLUSION

We concluded that mean recovery time with propofol and
midazolam is shorter as compared to propofol alone for
sedation in ERCP. We recommend that midazolam should
be used in combination with propofol for sedation during
ERCP in our general practice to have a shorter recovery
time which will make our patients more comfortable during
procedure.

Limitations of study: This study was conducted for
procedures of ERCP only. However, further study can be
conducted with larger sample size and more procedures
requiring procedural sedation.
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