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ABSTRACT

Background: Endoscopic Retrograde Cholangiopancreatography (ERCP) is a complex endoscopic procedure which is
sometimes quite challenging. Appropriate sedation and analgesia guarantee adequate patient participation.

Aim: To compare and evaluate the combinations of propofol-fentanyl and propofol-dexmedetomidine for
intravenous sedation during ERCP using Bispectral Index (BIS).

Methods: Eighty-two patients undergoing ERCP under IV sedation were studied in two groups. Group A received
fentanyl 1 mcg/kg IV, while Group B received dexmedetomidine 1 mcg/kg over 10 minutes. Both groups received an
initial propofol bolus (1-2 mg/kg) followed by infusion (1-5 mg/kg/h) targeting a BIS value < 60. Additional Propofol
doses were administered for BIS > 70.

Result: The onset of sedation was significantly faster in Group B (1.96 + 0.43 min vs. 2.33 £ 0.47 min; p < 0.001). The
total propofol dose required was significantly lower in Group B (initial dose: 40 £ 5.48 mg vs. 52.20 + 4.19 mg; P <
0.001; additional dose: 83.17 + 17.53 mg vs. 118.05 + 18.87 mg; P < 0.001). Recovery time was shorter in Group B
(9.08 £ 1.50 min vs. 11.14 + 1.50 min; P < 0.001). Patient satisfaction was comparable between groups, but physician
satisfaction was significantly higher for Group B (P < 0.05).

Conclusion: In this study, the Dexmedetomidine-propofol combination was associated with faster onset and
recovery, reduced propofol requirements, and higher physician satisfaction during ERCP compared to Fentanyl-
propofol.
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1. INTRODUCTION

Endoscopic  Retrograde  Cholangiopancreatography
(ERCP) is a complex endoscopic procedure used to
diagnose and manage several biliary and pancreatic
disorders.! A contrast dye can be injected into the ducts
to enable imaging and therapeutic intervention.?
Adequate sedation and analgesia during the procedure
ensure better patient cooperation and success. Sedation
methods for ERCP vary depending on patient needs, the
complexity of the procedure, and institutional protocols.
Intravenous (IV) sedation is commonly preferred over
general anesthesia due to quicker recovery times,
reduced invasiveness, and cost-effectiveness, making it
suitable for outpatient settings.®

Propofol, a widely used IV sedative, is known for its
rapid onset and recovery. However, it poses risks of
respiratory and cardiovascular depression when used in
higher doses, necessitating the use of adjuvants to
balance sedation depth and safety.*

Fentanyl, a synthetic opioid, has been a conventional
choice for its strong analgesic properties and relatively
short duration of action. However, it lacks sedative
synergy with propofol and may lead to higher propofol
dose requirements to achieve adequate sedation. °

Dexmedetomidine, a highly selective alpha-2 adrenergic
agonist, has gained prominence as a sedative and
analgesic agent. Unlike Fentanyl, Dexmedetomidine
reduces the need for additional sedative agents and
maintains hemodynamic stability, making it a
compelling adjuvant to propofol.® Additionally, its
minimal respiratory depressant effects and anti-
nociceptive properties suggest a potential advantage
over Fentanyl in procedural sedation. Despite these
theoretical benefits, studies comparing propofol-
Dexmedetomidine and propofol-Fentanyl combinations
in ERCP are limited.”

This comparative study aims to fill this gap by
comparing the two drug combinations using Bispectral
Index (BIS) monitoring, an advanced method of
assessing sedation depth.® BIS-guided sedation has been
shown to optimize drug dosing and reduce
complications, but its application in evaluating these
specific drug combinations remains underexplored.® By
focusing on key parameters such as sedation onset,
recovery time, hemodynamic stability, adverse events,
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and satisfaction levels, this research provides novel
insights into the comparative efficacy of these regimens.
The findings aim to inform clinical practices for
achieving safer and more effective sedation during
ERCP.

2. METHODS

This is a non-randomized comparative study conducted
between June 2023 and November 2023 in patients
undergoing ERCP under IV sedation. Approval from the
Institutional Ethics Committee (INST.EC/EC 076 2021-
22) and trial registration (CTRI1/2023/06/054292) were
obtained.

Participants who met the inclusion criteria (i.e., age: 18
to 65 years, ASA PS: |, Il, and 111, body weight: 40 to 70
kg) were included in the study. Any history suggestive
of allergic reaction to propofol, Dexmedetomidine or
Fentanyl, pregnancy or lactation, anticipated difficult
airway, patients with chronic kidney disease,
neurological deficit or psychiatric illness, evidence of
hepatic encephalopathy or ascites, hyponatremia (<120
meg/l), hypo or hyperkalaemia ( <3 meg/l and >5.5
meq/l) and patients with comorbidities like uncontrolled
hypertension, hypotension, arrhythmias, uncontrolled
diabetes mellitus, congestive cardiac failure and low
cardiac output conditions were excluded from the study.

The sample size was calculated based on a prior study by
Jasmitha et al. (2022), which used n-Master software
version 2 to compare recovery times for propofol-
Dexmedetomidine and propofol-Fentanyl combinations
during sedation for surgical procedures.’® To achieve
80% power at a 5% significance level (alpha = 0.05), the
required sample size per group was calculated to be 41
patients, making a total of 82 patients. This calculation
ensured that the study was adequately powered to detect
a statistically significant difference in recovery times
between the two groups.

An 1V line was set up and maintained with 0.9% normal
saline or ringer lactate on the day of the procedure.
Thirty minutes before the surgery, Injection
Ondansetron 0.15 mg/kg was given intravenously to all
patients to prevent postoperative nausea and vomiting.

Standard anesthesia monitors, such as an ECG, pulse
oximeter, and NIBP, were then connected to the patients
once they had been taken to the surgery room. Every
baseline parameter was noted. For the procedure,
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patients were then placed in a

semi-prone  position. Each | Table 1: Demographic data of patients in Groups A and Group B.
patient received additional JEUEIIE Group A Group B p-value
oxygen at a rate of 2 L/min | Age (years) 50.73 £ 7.328 51.95 +8.512 0.489
through nasal prongs. | Gender (Male) 23 22 0.824
Additionally, 0.2 mg of Inj (Female) 18 19

Glycopyrrolate WaS | weight (kg) 62.66 + 10.83 62.61 +9.89 0.983
administered intravenously. Height (m) 1.63 £0.09 1.64 £0.09 0.627
The convenience sampling | BMI (kg/m?) 23.60 + 3.39 23.43 + 3.57 0.831
method was used and the | ASA PS (/11/11) 13/21/7 11/22/8 0.912
patients were divided into | p <05 was considered significant

groups: A and B. Patients in
group A received Fentanyl 1 mcg/kg intravenously over
10 min whereas Group B received Dexmedetomidine 1
mcg/ kg over 10 minutes at the beginning of the
procedure. A loading dose of propofol 1-2 mg/kg was
given to both groups before the procedure, after which
an infusion at the rate of 1-5 mg/kg/h throughout the
procedure was given, targeting a BIS of < 60. In either
group, a bolus of 10-20 mg of propofol was given if the
patient's BIS was greater than 70.

The duration between the administration of the loading
dose of propofol and the achievement of a BIS value of
60 was recorded as the time taken for onset of sedation.
Throughout the procedure, vitals and BIS were
monitored. The heart rate (HR), oxygen saturation
(SPO2), systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were recorded at 0 min, 3 min, 5
min and 15 min from the initial bolus dose of propofol.
Oxygen desaturation or apnoea (SpO2 <94%) was
managed by bag and mask ventilation, and hypotension
(> 30% fall of MAP) was treated using IV fluid bolus or
vasopressor (Injection Ephedrine). Injection Atropine
was given if the heart rate went below 50 beats/min. A
mean arterial pressure (MAP) and HR more than 30%
from the initial baseline values were considered
hypertension and tachycardia. Coughing, gagging,
hiccups, nausea, and vomiting were also noted. The time
from the endoscope insertion to its removal is taken as
the procedure time.

The recovery of patients was recorded when patients
were able to open their eyes on command, able to handle
secretions, follow simple commands and were
hemodynamically stable, attaining of BIS value > 90.
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Recovery time was also recorded, which was from the
time when the drug infusion was stopped till the BIS
became more than 90. All patients' experiences related
to the anesthesia and procedure were recorded, and the
satisfaction level was noted. Postoperative recovery was
recorded using Modified Aldrete score and pain using
the Visual Analogue Scale (VAS), for the next one hour.
Also, occurrence of post-operative nausea and vomiting
(PONV) was noted.

Physician satisfaction was evaluated immediately after
the procedure using a 4-point scale. Patient satisfaction
was assessed one hour after the procedure using a 4-
point scale. Both satisfaction assessments were
conducted by an interviewer blinded to the drug
combinations to prevent bias in data collection. Data
were entered and computed using Microsoft Excel,
version 16.79.1, © 2023 Microsoft Corporation.
Descriptive statistics included percentages, means, and
standard deviations, and were illustrated using graphs
and charts. Comparison of the groups was done using
the chi-square test, t-test, and repeated measures
ANOVA with Bonferroni post hoc test. A p-value of <
0.05 was considered statistically significant.

3. RESULTS

In the study, the eligibility of 89 patients was evaluated,
out of which 82 patients were selected and divided into
two groups. Groups A and B were comparable in terms
of age, gender, weight, height, BMI and ASA PS (Table
1).
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Table 2 shows a comparison
of the mean onset of sedation,
initial and additional propofol
doses, and recovery times
between Group A and Group
B. Recovery time was
significantly shorter in Group
B (9.08 + 1.50 min) compared
to Group A (11.14 + 1.50 min;
p < 0.001), likely due to the

lower propofol dose
requirement in Group B.
Group B required a

significantly lower initial dose
of propofol (40 £ 5.48 mg)
compared to Group A (52.20
+ 419 mg) (p < 0.001).
Similarly, the additional
propofol dose was lower in
Group B (83.17 = 17.53 mg)

The systolic blood pressure,
diastolic blood pressure, heart
rate and SpO2, were recorded
at 0 min, 3 min, 5 min and 15
min from the initial bolus dose
of propofol in both groups
(Table 3).

The mean systolic blood
pressure was lower in group B
at 5 and 15 min compared to
group A, and the difference
was statistically significant.
The difference in mean
diastolic blood pressure at 0
min and 5 min were
statistically significant
between the two groups. At 3,
5 and 15 min, there was a
clinically lesser heart rate in

BIS guided comparison of sedation

Table 2: Comparison of the mean onset of sedation, initial and additional
propofol doses, and recovery times between Group A and Group B.

Variable Group A Group B P Value
Time taken for onset of 2.33+0.47 1.96 £0.43 <0.001
sedation (min)

Initial propofol dose (mQ) 52.20+4.19 40 £5.48 <0.001
Additional propofol dose 83.17 +17.53 118.05 +18.87 | <0.001
(mg)

Recovery time (min) 11.14 +1.50 9.08 £ 1.50 <0.001

P < 0.05 was considered significant

Table 3: Comparison of hemodynamic parameters in Group A and Group B
at 0, 3, 5, 15 minutes interval.

Parameter ‘ Group A Group B P-Value
Systolic blood
pressure (mm Hg)
e Omin 127.17 £ 9.07 132.2+11.91 0.054
* 3min 137.71£11.91 | 139.37 +10.91 | 0.499
e omin 139.32+£13.35 | 131.66 + 10.70 0.005
*  15min 121.93+1311 |11488+1439 | 0.023
Diastolic blood
pressure (mm Hg)
e Omin 66.34 £ 5.74 71.56 £ 9.99 0.052
e 3min 73.02+8.11 75.73+9.97 0.181
* 5Smin 72.88 £ 6.37 68.88 + 8.53 0.018
¢ 15min 62.54 + 7.48 59.80 + 8.45 0.125
Heart rate (bpm)
e Omin 66.54 + 8.5 79.37 +13.10 0.001
e 3min 76.51+10.61 | 74.90+9.31 0.468
e 5min 72.88 £9.19 70.78 + 8.72 0.001
¢ 15min 62.54 + 7.47 66.49 + 8.20 0.547
SpO2 (%)
e Omin 99.49 + 0.60 99.27 +0.84 0.175
e 3min 97.17 £0.74 97.66 + 1.09 0.020
e 5min 96.12 + 0.60 96.39 + 1.48 0.286
¢ 15min 95.73 + 1.05 95.56 + 1.38 0.003

All hemodynamic parameters were measured at 0, 3, 5, 15 minutes. P < 0.05 were

considered as significant

versus Group A (118.05 + 18.87 mg; P < 0.0 group B

when compared to group A.

Clinically not much significant difference was noted in
SpO; between the two groups. significant difference
was noted in SpO; between the two groups. Around
78% of patients in Group A and 90.2 % of patients in
Group B opted for no discomfort as per the 4-point
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scale. Hence, as shown in Figure 2, the patient
satisfaction was comparable between both groups, with

P =0.135.
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Figure 1: Comparison of two groups in terms of pain using the VAS score

GROUP A GROUP B
- NO DISCOMFORT - SLIGHTLY UNCOMFORTABLE - NO DISCOMFORT = SLIGHTLY UNCOMFORTABLE

Figure 2: The ratio on discomfort

GROUP A GROUP B
= EXCELLENT = FAIR = GOOD = EXCELLENT = FAIR = GOOD

Figure 3: Physician satisfaction in Group A and Group B
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hysician satisfaction was higher in group B (70.7%)
when compared to group A (24.4%); the difference was
statistically significant with a chi-square t-test p-value of
0.001(Figure 3).

4. DISCUSSION

Comparable demographic data existed between the two
groups in terms of age, sex,

height, weight and ASA PS. The mean procedure time in
group A was 31.07 = 4.41min, and in group B, it was
29.22 + 4.37 min with a p-value of 0.059, hence
comparable.

According to our methodology, patients in both groups,
after the initial infusion of Fentanyl (1 mcg/kg) or
Dexmedetomidine (1 mcg/kg), should receive propofol
1-2 mg/kg. However, the initial dose of propofol
required in group B was significantly less compared to
group A. Comparable to present study, Jasmitha et al
have reported a lesser initial propofol induction dose in
the propofol - Dexmedetomidine group when compared
to the propofol — Fentanyl group.*®

In the present study, additional bolus of propofol used
was also statistically significantly less in group B,
compared to group A. Additionally, it was observed that
the initial and subsequent propofol requirements in both
males and females were similar and comparable (p =
0.05). Similar to the present study, Srivatsava et al found
that the total propofol dose used was less in the propofol-
Dexmedetomidine group in their study.

The lesser initial dose and rescue dose requirement of
propofol in group B could be because of the hypnotic
properties of Dexmedetomidine caused because of
hyperpolarisation of locus coeruleus neurons
(noradrenergic) as opposed to the agonistic property of
propofol at the GABA receptors.

In the current study of group B, systolic blood pressure
was statistically significantly less only at 15 min,
compared to group A. The diastolic blood pressure at 5
min was statistically significantly less in group B when
compared to group A.

In concordance with the current study, Nisar et al
showed statistically significantly less SBP and DBP in
the Dexmedetomidine-propofol group compared to
Fentanyl-propofol group.'? Das et al reported significant
hypertension (p-value - 0.012) in the Dexmedetomidine
Fentanyl group compared to the Etomidate-Fentanyl

group.
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Hypertension occurred soon after bolus and wore off
later.®® This could be due to the al adrenergic action
causing peripheral vasoconstriction at higher doses or
faster infusion rates.

In the present study, the difference between the mean
heart rate of the two groups was statistically significant
at 0 min and 5 min; however, it was not statistically
significant at 3 min and 15 min. This could be due to the
action of a2A adrenergic receptors in the heart and
enhanced vagal activity. Dexmedetomidine immediately
impacts a2A receptors, followed by a more delayed
central effect that includes sedation, a reduction in
sympathetic outflow, and circulating catecholamine
levels. This can cause a fall in heart rate as well as blood
pressure. Similar to the current study, Kaur M et al
recorded a significant fall in heart rate in propofol-
Dexmedetomidine (p < 0.05) after induction and
throughout the procedure.*

A significant increase in heart rate, in propofol—
Fentanyl group for the first 15 min and throughout the
procedure in the propofol-Midazolam group was also
found in the above study. Another study by Sethi et al
comparing Dexmedetomidine and Midazolam reported
that the Dexmedetomidine group had a lesser heart rate
with a p-value of < 0.05.61. This could be because of the
02 agonistic property of Dexmedetomidine, and also due
to the decreased analgesic property of Midazolam.® The
SPO2 on O2 of 2L/min via nasal prongs was clinically
similar in both groups. In accordance with the current
study, Zhao Y et al also found that SpO2 between the
groups during the procedure were comparable (p >
0.05).16

The recovery time in group A was longer compared to
group B with a statistically significant p-value of <0.001.
The longer recovery time in group A would have been
due to the higher additional propofol doses that group A
received. Similar to this, Venn R M et al found that the
mean recovery time was lesser in the propofol-
Dexmedetomidine group as compared to the propofol-
Fentanyl group.” The pain was assessed using the VAS
score after the procedure every 15 min till one hour post-
procedure. The lower VAS score in the propofol-
Dexmedetomidine group may be due to the sedative
effect of Dexmedetomidine immediately after the
procedure. It may also be the result of the anti-
nociceptive effect of Dexmedetomidine due to the
selective 02 action of the drug. None of the patients in

Open access attribution (CC BY-NC 4.0)



Kunju SG, et al

both groups had VAS > 3. Abdalla et al reported that the
intensity of pain showed statistically no significant
difference in Ketamine- propofol and Although in our
study, there was a statistically significant difference in
VAS score for pain between the two groups, patient
satisfaction was comparable between the two groups.

Whereas physician satisfaction in group B was more
when compared to group A which was statistically
significant. Elzohry et al reported that both physician
and patient satisfaction was more in the
Dexmedetomidine-propofol group when compared to
the Ketamine-propofol group (p-value < 0.001). 18
Gertler R et al also found better surgeon satisfaction in
the Dexmedetomidine-propofol group who underwent
colonoscopy. °

Strengths of the present study are adequate sample size,
equal distribution of gender and age in both the groups.
BIS monitoring ensured the quality of sedation and all-
important aspect of sedation was considered. The total
sedative drug requirement was decreased with the use of
BIS in the study.

5. LIMITATIONS

The most significant limitation of our study is its non-
randomized design and use of convenience sampling.
The allocation of patients to groups based on clinician
preference introduces a substantial risk of selection bias,
as patient factors or procedural complexity could have
systematically influenced the choice of sedative
regimen.

Also, the inability to blind the administering clinicians to
the group assignment introduces a potential for
performance bias. These factors limit the internal
validity of our findings, and the observed advantages of
dexmedetomidine should be interpreted with caution and
require confirmation in a future randomized controlled
trial. We used BIS to track the depth of anesthesia; we
did not assess the chances for intra-procedure
consciousness.

The effects of dexmedetomidine and fentanyl on BIS
values were also not considered separately. History of
alcohol consumption was not considered in the study,
which can interfere with the amount of anesthetic
medications used, resulting in perplexing disparities
between the groups. Additionally, complications and
pain were assessed only for one hour after the procedure
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in the PACU. However, longer postoperative
assessments would have been required in patients with
liver dysfunction because of the impaired drug
metabolism of liver dysfunction.

6. CONCLUSION

Dexmedetomidine-propofol combination is associated
with a faster onset of sedation, quicker recovery, lower
propofol consumption, and greater physician satisfaction
compared to the Fentanyl-propofol combination during
BIS-guided ERCP sedation. These findings suggest
potential advantages of using Dexmedetomidine as an
adjuvant, but they require validation in a randomized
controlled trial to account for potential selection and
performance bias.
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