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Abstract Original Research Article

Background: Abdominal hysterectomy is a common and major surgery associated with moderate to severe pain.
Various short and long term complications may occur if the pain is treated inadequately. Different drugs and
interventions are currently being practiced for adequate pain management. Among them, preemptive analgesia was
adopted with the aim to reduce the dose of opioid by preventing central sensitization. Thereby, avoiding dose related
side effects despite providing adequate analgesia. The dexmedetomidine, a highly potent a2 agonist with several
perioperative beneficial properties, was investigated for its status as preemptive analgesic. Objective: The present
study was designed to evaluate the role of preemptive dexmedetomidine on postoperative analgesia following open
abdominal hysterectomy under general anaesthesia. Methods: Forty ASA | and |1, aged more than 18 years patients,
undergoing open abdominal hysterectomy were allocated into 2 equal groups (n=20 in each group) by a computer-
generated randomization table. Group A and B received equal volumetric (0.25ml/kg) dexmedetomidine and normal
saline respectively, 20 minutes prior to induction of general anaesthesia. VAS and PCA morphine consumption, heart
rate, mean arterial pressure and capillary oxygen saturation was recorded at defined postoperative time points and
adverse effects were noted. Results: The total amount of postoperative morphine requirement after 24 hours was
30.98+1.15 mg in group A and 32.15+2.16 mg in Group B (p value=0.039) which is significantly higher in group B.
The group A had significantly lower VAS score in both the resting (P= 0.001, 0.001, 0.019, 0.010and 0.042) and
movement state (P = 0.001, 0.006, 0.007, 0.029 and 0.035) for time points of 1%, 2™ 6™ 12" and 24™ hours post-
operatively, compared to the group A. Furthermore, we observed, there was significant obtundation of HR and MAP,
evoked by intubation and extubation in group A. Similar response was seen just after extubation. HR was significantly
(P<0.05) lower in group A at all postoperative follow up. Additionally, group A had lower MAP compared to group B.
The opioid related adverse events were slightly lower in dexmedetomidine group. Conclusion: Preemptive use of
intravenous dexmedetomidine reduced postoperative pain intensity, opioid requirement and rendered better
haemodynamic stability.

Keywords: Preemptive, dexmedetomidine, abdominal hysterectomy, anaesthesia, postoperative anaesthesia.
Copyright @ 2020: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted
use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source
are credited.

administration of analgesic drug prior to surgical
INTRODUCTION stimulation in order to prevent postoperative pain [1]. It

prevents the central sensitization by reducing
nociceptive input, preventing central transmission of the
impulse  (central sensitization), increasing the
nociception threshold and eventually, pain memory

Pain is the prime concern for most the patients
undergoing surgeries despite development of newer
generations of analgesic drugs, different strategies and
interventions during perioperative period. Preemptive
analgesia is a pharmacologic strategy based on
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after surgery is also reduced [2, 3]. It provides some
short-term (reduction in perioperative pain and
acceleration of recovery) and long-term (prevention of
chronic pain syndrome) benefits.

The opioids are the most commonly used
analgesic agents for postoperative analgesia, but it is
associated with the dose related with short-term adverse
effects like nausea, vomiting, pruritus, urinary retention,
constipation and respiratory depression and long-term
effects like addiction, tolerance and dependence, opioid
induced hyperalgesia (OIH). Preemptive analgesia
reduces analgesic requirement and its side effects.
Abdominal hysterectomy (AH) is considered a major
and common gynaecological surgery, causing moderate
to severe pain [4, 5]. Postoperative pain is associated
with adverse effects involving every systems of the
body. Additionally, it minimizes the quality of life,
functional status, recovery and maximizes the risk of
related complications, hospital stay, readmission and
patient dissatisfaction [6].

The dexmedetomidine is a potent and highly
selective a-2 adrenoceptor agonist with some special
characteristics. It has sedative, amnestic, anxiolytic,
sympatholytic, analgesic, anti-shivering and
antisialogogue activities [7, 8]. It has the ability to
potentiate the effects of all intraoperative anesthetics [9-
12].  Moreover, it  attenuates  stress-induced
sympathoadrenal responses and maintain hemodynamic
stability during intubation, surgery and also emergence
from anesthesia [13]. It prevents postoperative nausea,
vomiting, shivering and at the same time it offers
potential benefit towards neuroprotection,
cardioprotection and renoprotection [14]. It may be an
attractive agent for use in perioperative period because
of these properties even as analgesic adjunct [15]. It
offers a superior analgesic effect compared to clonidine
by both spinal and supraspinal mechanisms [16].
Regarding the spinal mechanism, o-2C and o2A
receptors situated in the neurons of dorsal horn
especially lamina Il (substantia gelatinosa) of the spinal
cord. It act on both pre and postsynaptic mechanisms to
produce antinociception by (1) reducing the excitability
of the central terminal of the primary afferent fibers, (2)
directly reduces pain transmission by reducing the
release of pronociceptive neurotransmitter- substance P
and glutamate from primary afferent terminal and (3) by
hyperpolarizing spinal interneurons via G-protein-
mediated activation of potassium channels [17, 18].
This hyperpolarized state makes the generation of new
action potentials virtually refractory and impossible to
further stimulation [19]. Suggested supraspinal
mechanism is activation of a-2A receptors at the locus
coeruleus in the brain stem causing decrease in
norepinephrine release from pre-synaptic neurons with
inhibition of postsynaptic activation [20]. Therefore, the
exploration of better preemptive analgesic from the
current and newer analgesics (including
dexmedetomidine) for postoperative pain control and

uncovering the possibilities for new combinations of
multimodal analgesia is unrelenting.

MATERIALS AND METHODS

This randomized, single-blind, placebo
controlled study, took place at BSMMU after
permission from the Institutional Review Board.
Written informed consent was taken from each patient.
The patients aged more than 18 years, ASA physical
status | or Il posted for abdominal hysterectomy under
general anesthesia were enrolled in this study. The
patients were excluded from the study having cardiac
instability (SBP>140 mm of Hg, SBP <90 mm of Hg,
HR<60 bpm, EF<40%), acute or severe bronchial
asthma or other obstructive airways disease
(Sp0O,<90%), chronic kidney disease [S. Creatinine
>1.3 mg/ml, hepatic dysfunction (Serum albumin <2.8
g/dl, prothrombin time > 6.0 and SGPT> 100U/L) or
allergic to the study drugs [21]. Sample size was
calculated assuming error=0.05, power =0.80 [22]. A
computer-generated randomization table was used to
allocate the patients into 2 equal groups (n=20).

The group A received dexmedetomidine and
group B was infused normal saline as placebo. The
dexmedetomidine vial contains 200 pg/2ml. In group A
(dexmedetomidine), one vial was diluted in 0.9%
normal saline to make 50 ml solution containing
dexmedetomidine 4pg/ml. On the other hand, group B
received only 0.9% normal saline. The total volume
infused in both groups was 0.25 ml/kg (1pg/kg) of
solution (In case of Group A, 0.25 ml is 1 mcg of
dexmedetomidine) which was started 20minutes before
initiation of anaesthesia at the rate of 1 ml (15 drops)
per minute. For induction, patients from the both groups
received fentanyl (1.5 mcg/kg), propofol (1.5mg/kg)
intravenously. For muscle relaxation and intubation
suxamethonium (2mg/kg) was given intravenously.
Immediately after intubation, the patients were
mechanically ventilated using semi-closed system with
an oxygen and nitrous oxide (33:66) to keep EtCO,
within 30-35 mmHg. For maintenance of anaesthesia
and muscle relaxation, vecuronium bolus 0.1 mg/kg was
given followed by intermittent dose of 0.03 mg/kg 15-
20 minutes intervals, Halothane 0.4-0.8 MAC, along
with nitrous oxide and oxygen 66/33 ratio, were
administered. All the patients were monitored and
recorded for vital parameters like HR, MAP and SpO,
at regular intervals. But above parameters were
recorded at the baseline, after intubation, and after
extubation. At the end of the surgery, neuromuscular
blocking effects of vecuronium was reversed, by
administrating atropine 0.02 mg/kg and neostigmine
0.04 mg/kg, the tracheal tube was removed and patients
were transferred to the post-anesthesia care unit
(PACU).

At the post anaesthetic care unit (PACU), they
were reminded about the method of operating the PCA.
Patients were observed for 24 hours after operation in
the post-anaesthesia care unit (PACU). Postoperative
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analgesia was managed by PCA, which was
programmed to deliver morphine in the following order-
Mode- PCA only, PCA dose- 1mg on demand with
lockout interval- 10 minute and 4 hour limit: 10 mg.
Total dose of morphine and pain score by visual
analogue score (VAS), were recorded at the time
intervals of 1 (T1), 2 (T2), 6 (T3), 12 (T4), 24 (T5)
hours. Heart rate (HR), mean arterial pressure (MAP)
and oxygen saturation (SpO,) were also recorded at the
time intervals of 1 (T1), 4 (T2), 8 (T3), 12 (T4), 16
(T5), 20 (T6) and 24 (T7) hours. Sedation score was
also recorded at the interval of 1 (T1), 2 (T2), 6 (T3), 12
(T4), 24 (T5) hours.

STATISTICAL ANALYSIS

All the relevant collected data was compiled
on a master chart first. Then organized by using
scientific calculator and standard statistical formula.
Percentages were calculated to find out the proportion
of the findings. Further statistical analysis of the results
was done by computer software devised as the
statistical package for social scientist (SPSS) version
21.0 for Windows (SPSS Inc., Chicago, Illinois, USA).
Qualitative variables of this study had been expressed

as percentage. Quantitative variables were expressed as
mean * standard deviation. Student unpaired t-test was
used for quantitative variables like mean arterial
pressure (MAP), heart rate (HR) and capillary oxygen
saturation (SpO,) at different intervals. P value of
qualitative variables were derived from chi square test.
The results were presented in tables, charts etc. A “p”
value <0.05 was considered as significant.

OBSERVATIONS AND RESULTS

Patients from both groups had comparable
demographic parameters including age, weight, height,
ASA physical status (Table-1). There is no significant
difference regarding the baseline heart rate (HR) and
mean arterial pressure (MAP) between the two groups.

Postoperative pain was assessed by VAS score
in both groups during resting and movement. Patients
from the group A had a lower VAS score compared to
the group B in both the resting (Table-2, P= 0.001,
0.001, 0.019, 0.010 and 0.042) and movement state
(Table-2, P = 0.001, 0.006, 0.007, 0.029 and 0.035) for
time points of 1%, 2" 6" 12" and 24™ hours post-
operative period respectively.

Table-1: Demographic data (n=40)

Particulars of the patient | Group-A Group-B p value
(n=20) (n=20)
Age (in years) 42.8+5.2 44,854 %0.25"™
Range (min, max) 37,54 36, 54
Height (in cm) 155.1+6.42 | 153.8+7.11 | °0.53™
Range (min, max) 144, 165 140, 167
Weight (in kg) 59.6+7.69 | 61.1+9.04 | ®0.59™
Range (min, max) 43,75 48, 82
ASA Grade
Grade | 14 (70.0%) | 15 (75.0%) | "0.72"™
Grade II 6 (30.0%) | 5 (25.0%)

ns= not significant

column total. °P values were attained by unpaired t-test

Values were expressed as meantSD or in
and °P was derived from chi square test.

frequency. Written percentages were calculated on

Table-2: Comparison of post-operative morphine requirement and VAS score at rest and movement (n=40)
PCA and VAS each group | Group-A Group-B p value

PCA Morphine (in mg) (n=20) (n=20)
After 1 hour 1.85+0.75 | 3.65+1.04 | 0.001°
After 2 hours 3.85+0.81 | 6.95+1.36 | 0.001°

10.1541.79 | 12.742.56 | 0.006°
17.55+1.85 | 18.75+1.31 | 0.023°
30.98+1.15 | 32.15+2.16 | 0.039°

After 6 hours
After 12 hours
After 24 hours

VAS at rest
After 1 hour 3.40+0.88 5.9+0.72 0.001°
After 2 hours 3.45+0.69 | 5.8+0.70 0.001°
After 6 hours 3.60+0.73 | 4.1+0.56 0.019°
After 12 hours 3.30+0.66 3.8+£0.50 0.010°
After 24 hours 2.98+0.69 3.4+0.57 0.042°
VAS at movement
After 1 hour 4,95+0.69 6.85+0.75 0.001°

After 2 hours 4.85+0.72 | 5.35+0.67 | 0.006°
After 6 hours 455+051 | 5.01+0.85 | 0.007°
After 12 hours 4,70+0.86 5.25+0.66 0.029°
After 24 hours 4,25+1.34 4,95+0.51 0.035°
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s= significant

Values were expressed as Mean+SD or in
frequency. P values were attained by unpaired t-test.

PCA Morphine requirement was recorded at
1, 2" 6" 12™ and 24™ hours. Total morphine
consumption were noted. Patients from the group A
(30.98+1.15 mg) required significantly reduced
(P=0.039) morphine than the group B (32.15+2.16 mg).
The difference of morphine requirement within the
group at postoperative period between 2 to 6 hours was
statistically significant in in group A (P=0.001) and in
between 1 to 2 hours in group B (P=0.001). But, the

total consumption at 6th hour was still significantly less
in group A (P=0.006). Group A patients had more
sedation score than Group B in all postoperative follow
up. But both group were more sedated after 12th hour
(Group A-2.00+0.73 and Group B-1.85+0.67, P=0.502).
However, after 24 hours, sedation score was reduced
(Group A-1.50+0.61and Group B-1.40+0.50, P=0.574).
However, no patient had sedation score more than 3 at
any follow up. Intraoperative fentanyl requirement was
also significantly reduced (P=0.001) in
dexmedetomidine group (Table-3).

PCA Morphine (in mg/hr)

H

DGroup-A

B Group-B

N

hours hours

Between 1 and 2 Between 2 and 6 Between 6 and 12 Between 12 and

hours 24 hours

Fig-1: Bar chart shows difference of morphine requirement within the group between the follow up at postoperative period

Table-3: Comparison of total fentanyl requirement during surgery

Intraoperative fentanyl requirement

Group-A Group-B
(n=20) (n=20)

p value

Total (in pg)

88.0+11.96 | 124.0+16.67 | 0.001°

s= significant, ns= not significant

Values were expressed as Mean+SD or in
frequency. P values were attained by unpaired t-test.

It was observed that, there was increases in HR
and MAP above baseline evoked by intubation reflex in
both groups during induction of general anaesthesia.
However, this response was significantly obtunded in
group A (P=0.001). Similar observation was seen after
extubation where MAP (P=0.004) and HR (P=0.001)

was significantly attenuated (Figure 1 & 2). Moreover,
HR and MAP returned to the baseline levels after 24
hours surgery. Group A had lower and stable HR and
MAP compared to group B (Figure 4 & 5) in different
follow up during postoperative period. However, the
difference of MAP was not significant at 12", 16", 20"
and 24™ hours. Both group had comparable SpO, in all
perioperative period.
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Fig-2: Bar chart showing heart rate (beats/minute) variations between two groups during surgery (Data are mean with error bars showing SD)
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Mean MAP (mm of Hg)
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Fig-3: Bar chart comparing MAP variations during surgery (mm of Hg) between the two groups (Data are mean with error bars showing SD)
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Fig-4: Line chart showing HR in different follow up at postoperative period
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Fig-5: Line chart showing MAP in different follow ups at postoperative period

Postoperative  adverse

effects

were also
observed regarding the between the two groups during
the first 24 hours. In general, the group A patients

trended towards suffering from less adverse effects,
such as nausea, vomiting, than those in the group B
(Table-4) but the findings were insignificant.
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Table-4: Comparison of postoperative side-effects in patients between the two groups. Values are number
(proportion)

Adverse effects Group-A | Group-B | p value
Nausea 4(20%) |5(25%) | 0.70™
\omiting 2(10%) | 4(20%) | 0.38™
Dizziness 6(30%) 7 (36%) | 0.74™
Bradycardia 2(10%) 2(10%) | 1.00™
Tachycardia 1(5%) 3(15%) | 0.29™
Pruritus 3(15%) | 4(20%) | 0.68™

Respiratory depression | 0 0

ns= not significant

Values were expressed as Mean+SD or in
frequency. P values were attained by chi square test.

Di1scUSSION

The open abdominal hysterectomy is
considered as a major surgery and is associated with a
moderate to severe pain [4]. The opioids, commonly
morphine is used for pain control following abdominal
hysterectomy [23]. Previously, numerous studies had
been done to explore a perfect drug, technique or
combination to minimize the adverse effects of opioid
by reducing its consumption. In this constant endeavor,
dexmedetomidine, a highly selective 02 agonist various
beneficial ~characteristics, including perioperative
analgesia. Recently, it was investigated in different
doses, routes and period of surgery [16]. It is about
eight times more specific for a2 adrenoreceptors with
an oa2:al selectivity ratio of 1600:1 compared to
clonidine. In this study, our preservance was to explore
the role of dexmedetomidine as preemptive analgesic.

In this study, the demographic profile of our
patients was comparable with respect to mean age,
height, weight, ASA grade, mean duration of surgery
and anaesthesia.

At baseline, the HR (P=0.847) and MAP
(P=0.891) were almost same between the two groups.
However, it was found that, group A
(dexmedetomidine) had a significantly lower HR and
MAP just after intubation (P=0.001) and extubation
MAP (P=0.004 and 0.001 respectively).
Dexmedetomidine attenuates sypathatoadrenal response
by activation of presynaptic a2 receptors in sympathetic
nerve endings resulting in decreased release of
noradrenaline. Moreover, stimulation of postsynaptic a2
receptors of locus coeruleus causes inhibition of
norepinephrine release [25]. Patel et al., administered
dexmedetomidine intravenously as loading dose of 1
ng/kg over 10 min prior to induction in group B and
observed, dexmedetomidine significantly attenuated
stress response to intubation with lesser increase in
heart rate (10% vs. 17%), systolic (6% vs. 23%) and
diastolic (7% vs. 20%) blood pressure as compared to
the control group (P <0.05) [26].

In the current study, MAP and HR were
significantly higher in group B in the postoperative
period compared to group A where MAP and HR were
towards the baseline. Recordings at 12", 16", 20" and
24™ hours revealed lower MAP in group A, but not
statistically significant (P=0.52, 0.77, 0.06, 0.12
respectively) may be due to decreased plasma level of
dexmedetomidine. Similarly, Beegum et al., observed
that the mean diastolic blood pressure was reduced
significantly at 0, 15, 30 min and 1%, 2" 3" 6™ 12"and
24 hours in the Dexmedetomidine group compared to
the control group postoperatively. But, the mean
systolic blood pressure was not significantly lower in
Dexmedetomidine group after 12™ hour [25]. Similarly,
Ren et al, showed that the groups received
dexmedetomidine had significantly lower (P <0.05) HR
and MAP than control group [27].

Regarding the pain intensity, it was observed
that, patients from the group A had a lower VAS score
in both the resting (P= 0.001, 0.001, 0.019, 0.010 and
0.042 for time points of 1, 2, 6, 12 and 24 hours) and
movement state (P = 0.001, 0.006, 0.007, 0.029 and
0.035 for time points of 1, 2,6,12 and 24 hours)
postoperatively, compared to the group B. However,
VAS score almost consistently declined over time in
both groups. Ren et al., and Ge et al., studies showed a
similar trend where DEX reduced postoperative pain
whether used intraoperatively or postoperatively [27,
28]. In another study, Wang et al., demonstrated a
similar pain perception within the first postoperative 48
hours in the DEX and fentanyl groups. DEX alone for
intravenous  patient-controlled  analgesia  reduced
postoperative pain in that study [29]. A previous study,
Li et al., demonstrated that the postoperative pain of
propofol-based anesthesia decreased significantly at 0.5
and 1 hour in DEX patients following gynecological
laparoscopies [30]. Hence, Wang et al., thought that the
analgesic effect of postoperative DEX was due to the
direct action of DEX. Hwang et al., indicated that DEX
showed superior efficacy for analgesia after spinal
surgery, and the authors concluded that DEX might be a
substitute for remifentanil as an adjuvant in total
intravenous anesthesia [31].
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Total postoperative morphine requirement after
24 hours was significantly lower in group A compared
to group B (P=0.039) in this study. Recently, Fan et al.,
observed that, the total morphine consumption 24 hours
after radical mastectomy was significantly less (P<0.05)
in dexmedetomidine group than placebo who received 1
pg/kg as a loading dose before induction and
intraoperative infusion of 0.4 pg/kg/h [32]. Gurbet et
al., assigned two group where Group D patients
received an initial loading dose of dexmedetomidine
1ug/kg over 30 min prior to induction, followed by an
intraoperative infusion 0.5 pg/kg/hr. After 48 hour
postoperatively, placebo group had significantly higher
mean cumulative morphine  consumption than
dexmedetomidine group (P<0.01) [33]. In another
study, Ge et al., intraoperative infusion of DEX
(0.4mg/kg/h) during abdominal colectomy versus saline
revealed, DEX group required significantly less
morphine than saline group. According to them, though
DEX has a short plasmatic half-time of 2 to 2.5 hours,
the underlying mechanisms of the prolonged analgesic
effect of DEX are not well explained [34]. It is
speculated that, sedative effect, a2a receptor dependent
downstream mechanism and the potentiation of the
effect of the other analgesics might be the reason
behind. On the contrary, Nithipanich et al., found less
24 hours total morphine requirement delivered by PCA,
but the difference was insignificant (p=0.39) in
dexmedetomidine premedicated group following AH
may be due to race, ethnic issues, level of education, so
not feared to press button of PCA and lower pain
threshold [35].

Central inhibition of sympathetic outflow and
stimulation of parasympathetic outflow due to
stimulation of a2 receptors at the locus coeruleus in the
brainstem plays a prominent role in the sedation and
anxiolysis produced by dexmedetomidine [36]. Group
A patients had slightly more sedation score than Group
B in all postoperative follow up. But both group were
more sedated after 12" hour (Group A-2.00+0.73 and
Group B-1.85+0.67, P=0.502), may be due to better
analgesia and circadian rhythm. However, after 24
hours, sedation score was reduced (Group A-
1.50+0.61and Group B-1.40+0.50, P=0.574). However,
no patient had sedation score more than 3 at any follow
up. Sedation induced by dexmedetomidine is unique, as
it does not depend primarily on activation of the GABA
receptors. Moreover, the primary site of action of a2
agonist is the locus coeruleus and not the cerebral
cortex [37].

The study showed that, the Group-A patients
trended towards suffering from less adverse effects but
the difference was not statistically significant. Dizziness
and nausea were more common adverse effects in both
groups. Similarly, Wang et al., found nausea 5.0% in
group A and 31.3% in group B [29]. Comparably, Choi
et al., demonstrated that intravenous PCA with fentanyl,
with a lower background dose, resulted in a 23.2%

incidence of PONV following colorectal cancer
laparoscopic surgery [38]. Other studies, Ren et al., and
Liang et al.,, also showed that DEX reduced the
incidence of PONV [27, 39]. No patient developed
bradycardia or hypotension in the DEX group.

CONCLUSION

The results of the study indicate that,
preemptive  administration of  dexmedetomidine
provided better postoperative analgesia, reduced
morphine consumption, rendered better haemodynamic
stability and less side effects than placebo group
following abdominal hysterectomy under general
anaesthesia.
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