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Abstract: Introduction: Colonoscopy may be a mildly painful procedure requiring conscious
sedation. Though propofol may be awidely used anesthetic in day-care procedures thanks
to its rapid onset and quick recovery features a drawback of requiring resuscitation maneuvers
more often than the traditional methods. Dexmedetomidine, a newly introduced, highly
selective a2-adrenergic receptor agonist possessing hypnotic, sedative, anxiolytic,
sympatholytic, and analgesic properties with impressive margin of safety, must be explored to
be used in conscious sedation for colonoscopy procedure among Bangladeshi population.
Objective: To find out the comparison between propofol and dexmedetomidine for conscious
sedation in patients undergoing outpatient colonoscopy. Materials and Methods: A
prospective randomized comparative study was conducted on patients aged between 25 and 60
years with the American Society of Anesthesiologist physical status classes | and Il posted for
colonoscopy under monitored anesthesia Dept. LABAID Specialized Hospital, Dhanmondi,
Dhaka, Bangladesh from January 2018 to December 2019. Study group was randomly divided
into two groups and administered propofol and dexmedetomidine. The primary outcome
variable was assessments of sedation scores between the two groups. Secondary outcome
variables were pain score assessments, hemodynamic comparisons, and adverse events among
the two groups. Appropriate statistical tests were applied to compare the findings. Results:
After comparisons between the two groups, we found that patients on dexmedetomidine had
similar sedation score as that of patients on propofol. The baseline sedation scores among the
study population depicted that >96% patients in Group 1 came under the scale of 4-5, and in
Group 2, nearly 93% patients come under scale of 4-5 which was statistically not significant
(P=0.686). The baseline pain scale values for the patients in both the groups showed that
majority in Group 1 came under the scale of 1-2 (93%) and in scale between 1 and 2 (96%) for
Group 2 (P=0.059). However, there was a significantly higher incidence of systemic
hypotension. Requirement of rescue analgesia and adverse events and other hemodynamic
fluctuation were similar in both the groups. Conclusion: We conclude that dexmedetomidine
has similar efficacy as propofol for conscious sedation required during colonoscopy.
Occurrence of systolic hypotension was, however, significantly more among the group
receiving dexmedetomidine.

Keywords: Colonoscopy, Dexmedetomidine, Propofol, Conscious Sedation, Systolic
Hypotension.
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INTRODUCTION

Colonoscopy is a mildly painful procedure,
and it requires conscious sedation. Nowadays
colonoscopy is the standard procedure for diagnosis,
screening, treatment and follow up for many colorectal
diseases. Propofol is a widely used sedative hypnotic
for day-care procedures as it is associated with faster
onset and recovery of sedation [1]. It is known to cause
dose-dependent respiratory depression, and this may be
amplified in the presence of opioids requiring
resuscitation maneuvers [2, 3]. Dexmedetomidine is a

relatively new drug approved at the end of 1999 by the
Food and Drug Administration (FDA) for humans use
for short-term sedation and analgesia (<24 hours) in the
intensive care unit (ICU). Although some patients can
tolerate colonoscopy procedure without any sedation
and analgesic requirements, it is a distressful procedure
for most patients. Although some patients can tolerate
colonoscopy procedure without any sedation and
analgesic requirements, it is a distressful procedure for
most patients. Earlier, various drugs such as midazolam,
opioids, and ketamine have been used alone or in
combination with propofol and are known to be
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associated with side effects such as respiratory
depression. It possesses hypnotic, sedative, anxiolytic,
sympatholytic, and analgesic properties without
producing significant respiratory depression [4]. It also
reduces both anesthetic and opioid analgesic
requirements during the perioperative period. It has an
impressive safety margin, and it may be suitable for
conscious sedation during painful procedures [5].
Dexmedetomidine is a useful sedative agent with
analgesic properties, hemodynamic stability and ability
to recover respiratory function in mechanically
ventilated patients facilitating early weaning. It was
reported that dexmedetomidine provides effective
analgesia and reduces postoperative  morphine
requirements [6]. Furthermore, combination of
dexmedetomidine with fentanyl provided good pain
relief during shock wave lithotripsy procedure [7]. In
laparoscopic  bariatric ~ surgery, the use of
dexmedetomidine significantly reduced the pain and
nausea [8]. Similarly, there are plenty of studies done
on the use of dexmedetomidine usefulness during
procedures such as ophthalmic surgeries, gynecologic
surgeries, and fiber-optic intubation [9, 13]. However,
there are not many studies done on the effectiveness of
dexmedetomidine use in conscious sedation during
colonoscopy procedure in Bangladeshi hospital setup.
Furthermore, as there is lack of literature on its effect
on South Bangladeshi population, this study was
conducted to compare the sedative efficacy of
dexmedetomidine as compared to propofol.

MATERIALS AND METHODS

Sixty patients aged between 25 and 60 years,
the American Society of Anesthesiologist physical
status classes | and Il posted for colonoscopy under
monitored anesthesia Dept. LABAID Specialized
Hospital, Dhanmondi, Dhaka, Bangladesh from January
2018 to December 2019, were included in this study.
Study participants were included according to
convenience sampling method. Patients allergic to a2-
adrenergic agonist or sulfa drugs, history of alcohol or
drug abuse, second - and third - degree heart block,
cardiac, respiratory, renal, and liver diseases, pregnant
women, lactating women, and patients with psychiatric
disorders were excluded from this study. A written
informed consent was taken from all the study
participants after describing in full detail the nature and
purpose of this study. Ethical clearance was obtained
from the Institute’s Ethics Committee.

Study participants were divided into two
groups (Group 1 and Group 2) on the basis of random
sampling method. Group 1 had patients receiving
propofol, and Group 2 consisted of those receiving
dexmedetomidine. Patients from both the groups were
kept nil per oral for solids for 6 and 2 h for clear fluids.

All patients were given tablet ranitidine 150 mg
overnight and on the morning of the procedure. In the
procedure room, electrocardiography leads that
noninvasive blood pressure (BP) cuff and pulse
oximeter were connected to the patients. Baseline
readings of heart rate, BP, and oxygen saturation
percentage were noted. An intravenous (i.v.) access was
secured using 18G or 20G cannula, and Ringer
lactate/normal saline fluids were given based on the
body weight of patients. All patients were premedicated
with injection glycopyrrolate 0.2 mg i.v. and analgesic
injection fentanyl 0.5 pg/kg i.v. over 5 min. Throughout
the procedure, all patients were given a mixture of
02/N20 (4 L/4 L) as anesthetic agent using Bains
circuit. A 50-ml syringe and an electronic infusion
pump were used for the study drugs throughout the
procedure. Group 1 received initial loading dose of
propofol 2-3 mg/kg i.v. over 10 min, followed by a
continuous i.v. infusion of 25-100 pg/kg/min till the
end of colonoscopy [14], Group 2 received initial
loading dose of dexmedetomidine 1 pg/kg i.v over 10
min, followed by a continuous infusion of 0.2-0.8
pa/kg/h, till the end of the procedure [15].

Heart rate, BP, and oxygen saturation were
recorded intraoperatively at every 5 min interval for the
first 30 min and subsequently at 10 min intervals till the
end of the procedure. Patient’s sedation level was
assessed using modified Observer’s Assessment
Alertness/Sedation scale, which states Scale 5 =
responds readily to name spoken in normal tone, Scale
4=responds lethargically to name spoken in normal
tone, Scale 3=responds after name spoken loudly, Scale
2=responds after mild prodding or shaking, and Scale
1=unarousable [16].

During the procedure, if the patient had pain
after the administration of study drugs, an additional
bolus dose of injection fentanyl 0.5 pg/kg i.v. bolus was
given as a rescue analgesia. Adverse events such as
hypotension (defined as systolic BP <90 mmHg) were
treated with fluid bolus and injection ephedrine 6 mg
i.v. bolus. Bradycardia (heart rate <40/min) was treated
with injection atropine 0.6 mg i.v. bolus. Apnea or
bradypnea (respiratory rate of <10/min) was managed
by manually ventilating the patient.

In the postoperative ward, all patients received
oxygen using face mask at 5 L/min for 30 min. Heart
rate, BP, and oxygen saturation percentage were
observed. Postoperative analgesia was assessed using
numerical pain intensity scale at baseline and later at 30
min interval for the next 2 h. A scale of 10 was
considered as being worst possible pain and scale of 0
as no pain. Rating on the scale of >4 was treated with
i.v. bolus of injection tramadol 1 mg/kg.
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‘Score Reactivity
'5 Normal response

Speech
Normal

name spoken in normal
tone

name is called loudly or
'repeatedly

squeezing of the trapezius

4 Lethargic response to |Mild slowing
3 Responds only after ‘Prommnent slowing 'Marked relaxation |Marked ptosis

2 Responds only after mild prodding or sﬁakmg Few recognizable word 1
Responds only after squeezing of the trapezius 0 Does not respond after

Table 1: Alertness/Sedation (ODAAJS) scale.

|Face expression bEyes
Normal Clear
Mild relaxation Mild ptosis

STATISTICAL ANALYSIS

All statistical analysis was performed using the
Statistical Package for Social Science (SPSS) program,
version 22 and Windows. The data were checked for
normal distribution. Demographic data such as age,
gender, and weight were matched using Mann-Whitney
U-test. The primary outcome variable between the two
groups was assessments of sedation scores. Secondary
outcome variables were need for rescue analgesia,
hemodynamic parameters, adverse events, and pain
score assessments. Sedation score was analyzed using
Fisher’s exact test. Need for rescue analgesia among the
two groups was analyzed by “Z-” test for proportions.
All hemodynamic parameters were expressed as mean +
standard deviation. Adverse events were analyzed using
Fischer’s exact test and Chi - square test. Pain score
assessment was done by Fisher’s exact test. P < 0.05
was considered as statistically significant.

RESULTS

Table 2 shows demographic variables such as
age, gender, and weight compared between the two
groups. The baseline sedation scores among the study
population depicted that >96% patients in Group 1
came under the scale of 4-5, and in Group 2, nearly
93% patients come under scale of 4-5 which was
statistically not significant (P=0.686). The baseline pain
scale values for the patients in both the groups showed
that majority in Group 1 came under the scale of 1-2
(93%) and in scale between 1 and 2 (96%) for Group 2
(P = 0.059). Adverse events were noted among the
study population during the procedure [Table 2].
Bradycardia was seen in 6.7% in Group 1 and in 16.7%
in Group 2 which was not significant (P = 0.424).
Nearly 56.7% of patients in Group 2 experienced
significant systolic hypotension as compared to 13.3%
of patients in Group 1 (P = 0.001). No significant
diastolic hypotension was noted between the two
groups (P = 0.256). The need for rescue analgesia (pain
scale >4) arose in 20% of patients in Group 1, while in
Group 2, this increased to 40% (P = 0.159). Clinically,
it seemed significant though it was not significant
statistically [Table 2].

Table-2: Demographic data and other characteristics. The values are expressed as mean+SD, nhumbers (N) or

proportions

Parameter Group 1 Group 2 P
Age (years) 46.17+12.6 47.13+11.7 0.784
Sex (n)

Male, female 18, 12 22,8 0.273
Weight (kg) 56.37+8.0 58.0+6.6 0.487
Pain scale

Score 0 01 (3.3%) Nil 0.059
Score 1 17 (56.7%) 26 (86.7%)

Score 2 11 (36.7%) 03 (10%)

Score 3 01 (03.3%) 01 (3.3%)

Score 4 Nil Nil

Score >5 Nil Nil

Sedation score, OAA/S scale

Scale 5 23 (76.70) 24 (80.0) 0.686
Scale 4 06 (20.0) 04 (13.3)
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Parameter Group 1 Group 2 P
Scale 3 01 (3.30) 02 (6.7)

Scale 2 Nil Nil

Scale 1 Nil Nil

Adverse events during the procedure (%)

Bradycardia 6.7 16.7 0.424
Hypotension (systolic) 13.3 56.7 0.001*
Hypotension (diastolic) 20 6.7 0.256
Need for rescue analgesia (%) 6 (20%) 12 (40%) 0.159
*P value <0.05 is considered as statistically significant. SD=Standard deviation,
OAA/S=0bserver’s Assessment Alertness/Sedation

90+ = Group 2
-~ Group 1

T

LA T —r
RS EEEEEEEERSE

Time in Minutes

Fig-1: Hemodynamic comparisons between groups with respect to heart rate. The data are expressed as mean + standard deviation
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Fig-2: Hemodynamic comparisons between groups with respect to systolic blood pressure. The data are expressed as mean * standard
deviation
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Fig-3: Hemodynamic comparisons between groups with respect to diastolic blood pressure. The data are expressed as mean + standard
deviation
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Fig-4: Hemodynamic comparisons between groups with respect to mean blood pressure. The data are expressed as mean + standard deviation

Figure 1 shows that when heart rate of Group 2
was compared with the baseline value, there was a
decrease in the first 40 min. In Group 1, heart rate was
maintained at baseline value till the 50th min, and then,
there was a surge in heart rate. Thereafter, it persisted
around the same value throughout the procedure. Heart
rate was comparable between the two groups. Group 2
showed an additional 15%-20% decline from the
baseline systolic BP as compared to Group 1 [Figure 2].
Figures 3 and 4 show diastolic BP and mean arterial
pressure between the two groups. Both the groups
showed similar pattern with an initial fall, and
thereafter, it was maintained in the same pattern.

Di1scuUsSION

The results of our study indicate that
dexmedetomidine has similar sedation efficacy as that
of propofol, a typical drug used during colonoscopy.
However,  patients  receiving  dexmedetomidine
experienceda bigfall in systolic BP, but
it didn't amount to any end-organ damage. This finding
was supported by study where they used
dexmedetomidine solely for sedation [17]. Colonoscopy
being a typical procedure for diagnosis, screening,
treatment, and follow-up for several colorectal diseases
requires  conscious  sedation  for  outpatients.
Colonoscopy is usuallya painful and embarrassing
procedure requiring an appropriate drug for maximizing
patient comfort with adequate sedation, good analgesia,
and minimal adverse events [17].
Dexmedetomidine may be apotent o2-agonist. It
decreases the central sympathetic outflow and
circulating catecholamines, thus leading to systolic
hypotension. Hypotension might be further exacerbated
by dehydration thanks to bowel preparations and
overnight fasting which is a routine protocol for
colonoscopy. Studies have shown that
dexmedetomidine can be used in hypertensives and
coronary heart disease patients due to its hypotensive
effect [18, 19]. Other hemodynamic fluctuations such as
bradycardia and diastolic hypotension were comparable
to that experienced using propofol. The need for rescue

analgesia was also comparable to that of propofol. The
use of fentanyl 0.5 pg/kg i.v with dexmedetomidine
achieved sufficient analgesia during the procedure. In
contrast, other studies show that dexmedetomidine was
combined with fentanyl 1 pg/kg to achieve the required
analgesia. Lower dose of fentanyl was found to be
sufficient among the Bangladeshi population probably
due to it synergistic action with that of
dexmedetomidine for sedation. Indian population is
known to have a higher body fat percentage, thus
increasing the sensitivity to fentanyl [20]. Furthermore,
by minimizing the dose of fentanyl, opioid-induced
respiratory depression can be reduced which would
have otherwise negated the respiratory sparing effects
of dexmedetomidine. Our findings are similar to a study
which used dexmedetomidine as the sole agent and
found that its use was associated with prolonged
recovery, bradycardia, and hypotension [17]. We found
no significant bradycardia and this can be attributed to
the use of glycopyrrolate as premedication which is a
vagolytic. Glycopyrrolate could have prophylactically
prevented severe bradycardia or ventricular ectopics.
Studies have shown that dexmedetomidine does not
produce significant respiratory depression during the
procedure, thus favoring its usefulness in remote
locations where facilities available are limited [17, 21].
There was laboratory result that demonstrated a
powerful inhibitory effect of propofol on sympathetic
outflow [22]. Dexmedetomidine is also known to
decrease  sympathetic outflow and circulating
catecholamine levels and would therefore be expected
to cause the decrease of blood pressure and heart rate
similar to those of propofol [22, 23]. In our study, the
systolic blood pressure was decreased from baseline in
both groups from the 5th minute after starting the study
drugs throughout the colonoscopy, which were
explained by sympatolytic effect of both sedatives and
fentanyl. However, dexmedetomidine has a direct effect
at the postsynaptic vascular smooth muscles and causes
vasoconstriction, and sympathoinhibitory effects are
opposed. The effect of vasoconstriction appears earlier
than the effect of central sympatholysis. Although there
were reports that sleepiness appeared within 5 minutes
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after intravenous administration of dexmedetomidine
and reached its maximum effect within 15 minutes [26],
but the transient increase in blood pressure stared at one
minute and peaked within 3 minutes [24]. Therefore,
systolic blood pressure at the 5th min in the propofol
group was more decreased than in the dexmedetomidine
group and the onset of hypotension was more early (10
min vs. 20 min). From the figure of systolic blood
pressure variables during the intraoperative period, the
average blood pressure in the propofol group seem to be
lower than in the dexmedetomidine group from the 5th
to 20th minute. Then after the 20th minute, the average
blood pressures in both groups were similarly and the
statistic showed no difference. That means the
vasoconstriction effect of dexmedetomidine may be last
long as 20 minutes. From subgroup analysis of the age
group>60 years, patients in the dexmedetomidine group
showed greater tendency to develop hypotension which
was not different from the propofol group. This may
explained by the fact that dexmedetomidine had worse
effect on blood pressure in the elderly patients and
should be more closely monitored for the hypotension.
Propofol has limited analgesic effect and higher doses
are often required, when it is used as a single agent for
colonoscopy, resulting in higher sedation levels. Thus,
the use of propofol in combination with other agents
may be preferable to propofol alone [25]. Not
documenting the recovery time and postoperative
discharge time are the limitations of this study.
Studying the efficacy of conscious sedation of
dexmedetomidine on a larger sample and exploring the
feasibility of use of this drug in procedures done in
remote location form the future scope of this study.

CONCLUSION

In our study, dexmedetomidine has similar
efficacy as propofol for conscious sedation required
during colonoscopy. Need for rescue analgesia and
adverse events were same as that of propofol.
Occurrence of systolic hypotension was, however,
significantly more among the group receiving
dexmedetomidine. Hence, its usefulness on patients

undergoing  various  procedures needs further
exploration.
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