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Abstract

Background: Dexmedetomidine, a highly selective a2-adrenoceptor agonist, is
widely used in clinical anaesthesia, and intensive care unit. The aim of this study isto
evaluate the hemodynamic and analgesic effects of dexmedetomidine in major
abdominal surgeries.

Patients and methods:. 40 patients for radical cystectomy in the age range of 40 — 65
years participated in this prospective, randomized, double blinded, placebo controlled
clinical study. Patients were randomly assigned to receive either Dexmeditomidine
(Dex group) or normal saline (0.9%) (Control group).patients hemodynamics,
Recovery profile, and Pain intensity were evaluated.

Results Intraoperative mean arterial pressure and heart rate were significantly lower
but stable in Dex group. Patientsin Dex group had lower VAS scores.

Conclusion: Dexmedetomidine is effective in attenuating hemodynamic response to
surgical stimulation. Patientsin Dex group experienced |ess postoperative pain.

I ntroduction

Dexmedetomidine, a highly selective Aim of the study:-
o2-adrenoceptor agonist, is widely The am of this study is to evaluate
used in clinica anaesthesia, intensive hemodynamic and analgesic effect of
care unit (ICU) management and pain dexmedetomidine in major abdominal
treatment as a sedative agent (Xianbao or pelvi abdominal surgeries and its
et al, 2013). impact on post operative recovery
Surgical injury to tissue as in major profile.
abdominal surgeries causes a variety of Patients and methods:
profound physiologic reactions which This prospective, randomized, double
are essential to the restoration of an blinded, placebo controlled clinica
organisms’ homeostasis (Homburger study was approved by the Ethics and
JA et al, 2006). Research Committee of Sohag Faculty
Recent evidence suggests that DEX of Medicine, Sohag University. It was
attenuates hemodynamic response to conducted at Sohag University
surgical stimulation (Tasdogan et al, Hospital between August 2015 and
2009). December 2016. Written informed
Intraoperative administration consent was obtained from each patient
of dexmedetomidine during  general preoperatively. The study included 40
anesthesia appeared to have a strong patients in the age range of 40 — 65
morphine-sparing effect in controlling years.
postoperative acute pain (lee et al, The Inclusion criteria were as
2016). intraoperative administration follows:-
of dexmedetomidine seems to promote Patients with an American Society of
the analgesic property of morphine Anesthesiologists  (ASA)  physical
patient  controlled analgesia,  and status of | or Il and scheduled for
patients consumed less morphine major abdomina or pelvi-abdominal
during the first 24hours after major surgery under general anesthesia were
abdominal surgery (Ge et al, 2015). included in this study.
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Exclusion criteria included the

followings:-

A history of drug or acohol abuse ,
alergy to any of the study medications
, 2nd or 3rd degree heart block ,
treatment with o 2 agonists or
antagonists, chronic use of anti-
psychotic medications, chronic use of
anti-inflammatory  drugs , labile
hypertension, cardiac dysrhythmias,
coronary artery disease, renal, hepatic
or cognitive impairment.

Patients were randomly assigned to
receive either Dexmeditomidine (Dex
group) or norma saline (0.9%)
(Control group). Randomization and
enrollment  were  done  using
sequentially numbered closed
envelops. All patients assessment were
performed by an anesthetist blinded to
the drug used for the study and to
reduce the selection and pretest biases
another anesthetist prepared the study
drug and wrapped the syringe pumps
and tubing.

All patients were premeditated with
atropine (0.02 mg IM) and midazolam
5mg IM. Upon arrival to operative
room, base line measurements of mean
arterial blood pressure (MAP), heart
rate (HR), and oxygen saturation were
obtained. Electrocardiographic (ECG)
leads were applied for continuous ECG
monitoring using a Life Scope Monitor
(BSM-2353, Nihon Kohden — Japan).
Two large bore intravenous cannulas
were inserted in the right and left
forearms.

After complete aseptic conditions
central venous line was inserted in the
right internal jugular or subclavian
vein using Seldinger’s technique for
rapid infusion of fluids if needed.
Radial artery on either side was
cannulated after doing Allen’s test (to
make sure that there is adequate blood
supply for the wrist and hand by the
ulnar artery) for continuous blood
pressure monitoring.
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Patients were randomly divided into
two groups:-

Patients in the dexmedetomidine group
(Dex group) received a loading dose of
dexmedetomidine at 1 pg/kg in 20 mi
of normal saline infused 1V over 10
minutes followed by a maintenance
infusion of 0.5 pg/kg/h till the end of
surgery, and patients in the control
group received 20 ml of normal saline
infused 1V over 10 minutes followed
by a maintenance infusion of normal
salinetill theend of surgery.

Induction of general anesthesia in both
groups was done by propofol (1.5-2
mg/kg) and fentanyl (2-5 pg/kg).
Rocuronium (1 mg/kg) was used to
facilitate  endotracheal intubation.
Patients were ventilated with an
oxygen — air mixture (FiO2 = 0.4) with
EtCO2 stabilized at 30-35 mmHg.
Anesthesa was maintained by
inhalational route with Sevoflourane in
both groups. All patients in both
groups received ondansetron 4 mg
prior to the end of surgery.

Patients were awakened and extubated
in the operative room and were
transferred to the PACU upon
following ssmple commands. In the
PACU, al patients received rescue
morphine as indicated by visua
analogue score >4.

Data collection and measur ements: -
Patient characteristics including age ,
sex , weight, ASA physica status ,
volume of blood loss and volume of
blood transfused in addition to
duration of anesthesia (time from the
start of induction of anesthesia till
discontinuation of inhal ational
anesthesia, reversal of muscle relaxant
and tracheal extubation). And duration
of surgery (time from the skin incision
till the end of skin closure) were
recorded.

Baseline measurements of heart rate,
non — invasive mean arterial blood
pressure, and SpO2 were obtained just
prior to the start of the study drug

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

SOHAG MEDICAL JOURNAL
Vol. 21 No.2 July 2017

Hemodynamic and analgesic effects
Idam Mokhtar Ahmed.et al

infusions, then heart rate and non —
invasive mean arteria blood pressure
were recorded one minute before
induction of anesthesia, one minutes
after endotracheal intubation,
intraoperatively every 15 minutes till
the end of surgery, after complete
recovery and postoperatively every 2
hours during the first 24 hours.

Recovery profile were assessed by
measuring tracheal extubation time ,
time to eye opening , time to follow
verbal commands , and time to have

Results

modified Alderte score >9 was
recorded.( White P et al, 1999).

Pain intensity was evaluated on 10 cm
visual analogue scale (VAS) when 0
indicated no pain and 10 indicated
sever pain.

The visual analogue scae (VAS) was
recorded at 10, 30, 60, 90 minutes and
at 6, 12, and 24 hours postoperatively.
Time to the first request of analgesia
(VAS>4) was recorded and the total
dose of morphine that was given for
each patient in the first 24 hours was
recorded.

A total of forty patients were enrolled in this prospective study; twenty patients
received dexmedetomidine and twenty patients as control.

All patients underwent radical cystectomy with orthotopic diversion. Patients
demographic data, duration of anaesthesia and surgery, volume of blood loss, and
volume of blood transfusion did not differ between the two groups (Table 1).

Table (1): Patients demographic data, duration of anesthesia and surgery, volume of

blood loss, and volume of blood transfusion.

Dex group Control group D
(N=20) (N=20) P-vlue
Age (years) 54.45+8.9 54.65+ 8.5 0.94
Sex:
Male 18 (90) 17(85%) 04
Female 2 (10%) 3 (15%) ’
Weight (kg) 78+ 10.05 79.5+ 7.76 0.6
Physica status
(ASA):
I 8(40%) 9(45%) 0.23
I 12(60%) 11(55%)
Duration of
anaesthesia 5.1+1.65 5.28+1.45 0.45
(hours)
Duration of 4714103 4914135 057
surgery (hours)
Volume of blood 1237.5:884.6 10304542 0.36
loss (ml)
Volume of blood
transfusion (ml) 940+857.4 975.25+1070.6 091

Data are presented as mean + standard deviation or number (%).

Dex group = dexmedetomidine group.

* P-value denotes statistical significance.
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| ntraoper ative hemodynamic par ameters:

- Intraoperative heart rate (HR).
Intraoperative heart rate was significantly lower in Dex group at 30 min, 45 min, 60
min, 75 min, 90 min, 105 min and 120 min as shown in table(2) and figure (1).

Table (2): Intraoperative heart rate (HR).

Dex group Control group P-value
N=20 N=20
HR at baseline 77.9+10.93 789+7.8 0.741
HR at one minute 77.85+10.48 77.4:8.2 0.881
after induction
HR at one minute
after intubation 77.1+12.4 76.7 £8 0.893
HR at 15 min 77.1+14.6 77.2+8.3 0.979
HR at 30 min 69.4+7.3 76.4+6.5 0.003*
HR at 45 min 68.3+7.7 76.8+7.6 0.001*
HR at 60 min 69.1+7.6 75.7 £6.4 0.005*
HR at 75 min 66.6 £7.4 75.1+6.3 0.001*
HR at 90 min 65.8+7.9 745+7.1 0.001*
HR at 105 min 66.3+8.9 75.9+8.1 0.001*
HR at 120 min 65.7 +10.5 76.4+9.1 0.001*
HR at 135 min 72.9+12 76.4+11 0.350
HR at 150 min 75+11.9 77.2+9 0.523
HR at 165 min 75.7+9.5 80.7+7.3 0.069
HR at 180 min 78 £10.7 824+7.1 0.118
HR at 195 min 81.4+9.1 85.8+6.7 0.181
HR at 210 min 73.9+12 78.4+11 0.350
HR at 225 min 76+11.9 77.2+9 0.523
HR at 240 min 76.7+£9.5 81.7+7.3 0.069
HR at recovery 72.9(12) 76.4(11) 0.35

Data are presented as mean + standard deviation.
Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.

Intraoperative heart rate (HR)
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Figure (1): Intraoperative heart rate (HR).
Data are presented as mean.
Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.
- Intraoperative mean arterial pressure MAP.
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Intraoperative mean arterial pressure was significantly lower in Dex group after

induction, at 15 min, 45min, 60 min and 120 min as shown in table (3) and figure(2)

Table (3): Intraoperative mean arterial pressure MAP.

Dex group Control group P-value
N=20 N=20
MAP at baseline 111 (9.2) 110.3(8.2) 0.766
MAP at "
induction 100.1 (6.5) 104 (5.3) 0.045
MAP at
intubation 92.2 (5.6) 92.9(11.2) 0.818
MAP at 15 min 89.7 (8.3 101 (5.2) <0.001*
MAP at 30 min 94.1(6.2) 93.5(3.6) 0.734
MAP at 45 min 92.8(9.7) 104.8 (6.1) <0.001*
MAP at 60 min 89.2 (4.1) 94 (3.1) <0.001*
MAP at 75 min 82.6 (5.4) 82 (3.9) 0.666
MAP at 90 min 80.2 (7.4) 79.2 (5.8) 0.638
MAP at 105 min 81.5(7.2) 82.6 (5.8) 0.599
MAP at 120 min 78.1(7.8) 87.6 (4.3) <0.001*
MAP at 135 min 88.1(10.8) 91.7 (9.5) 0.277
MAP at 150 min 94.9(9.2) 91.2 (9.3 0.207
MAP at 165 min 98.2 (6.5) 97.5(10.1) 0.803
MAP at 180 min 97.7(7.9) 100.5 (9.1) 0.299
MAP at 195 min 100.2 (7.9) 101.1 (10.6) 0.520
MAP at 210 min 95.9(9.2) 90.2 (9.3 0.207
MAP at 225 min 97.2(6.5) 95.5(10.1) 0.803
MAP at 240 min 96.7 (7.9) 101.5(9.1) 0.299
MAP at recovery 100.2 (7.9) 102.1 (10.6) 0.520

Data are presented as mean + standard deviation.
Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.

Intraoperative mean arterial pressure
MAP
L 150 o x Tk p— —
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Time
Figure (2): Intraoperative mean arterial pressure MAP.
Data are presented as mean.

Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.
Postoper ative hemodynamic par ameters:

Postoper ative heart rate (HR). There was no significant difference between either

groups in postoperative heart rate.
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Table (4): Postoperative heart rate (HR).

Dex group Control group
N=20 N=20 P-value
HR at 2 hr 734£9.9 75.2+7 0.51
HR at 4 hr 74.3+£10.9 76.2+8.1 0.49
HR at 6 hr 75.1+11.9 77.1+9.3 0.52
HR at 8 hr 75.5+7.9 78.2+6.4 0.52
HR at 10 hr 75.7£9.5 80.7£7.3 0.06
HR at 12 hr 76.6£8.1 82.7+6.3 0.09
HR at 14 hr 75.9£7.2 81.3+5.4 0.1
HR at16 hr 78 +10.7 80.4+7.1 0.12
HR at 18 hr 77.6+6.3 81.2+6.1 0.18
HR at 20 hr 79.2+10.7 80.3+7.2 0.17
HR at 22 hr 82.4+9.1 83.8+6.7 0.15
HR at 24 hr 83.5+6.1 80.8+7.7 0.14
Data are presented as mean + standard deviation.
Dex group = dexmedetomidine group.
Postoperative Hear rate (HR)
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Figure (3): Postoperative heart rate (HR).
Data are presented as mean.
Dex group = dexmedetomidine group.
Postoper ative mean arterial pressure (MAP). There was no significant difference
between either groups in Postoperative mean arterial pressure MAP.
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Table (5): Postoperative mean arterial pressure (MAP).

Dex group Control group P-value
N=20 N=20

MAP at 2 hr 94.9+ 9.2 91.2+9.3 0.207
MAP at 4 hr 94.2+ 6.5 92.1+ 10.1 0.803
MAP at 6 hr 95.7 +£7.9 03.5+9.1 0.299
MAP at 8 hr 92.2+7.9 94.1+ 10.6 0.520
MAP at 10 hr 98.2+ 6.5 97.5+10.1 0.803
MAPat 12 hr 96.6 £8.1 96.7 £6.3 0.09
MAP at 14 hr 94.9+7.2 95.3+5.4 0.1

MAP at 16 hr 93.7£7.9 94.5+9.1 0.299
MAP at 18 hr 92.6 +6.3 93.2+6.1 0.18
MAP at 20 hr 92 +10.7 94.3+7.2 0.17
MAP at 22 hr 100.2+ 7.9 102.1+10.6 0.520
MAP at 24 hr 101.5+6.1 102.8 £7.7 0.14

Data are presented as mean + standard deviation.

Dex group = dexmedetomidine group.
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Figure (4): Postoperative mean arterial pressure MAP.
Data are presented as mean. Dex group = dexmedetomidine group.

Recovery profile:

Recovery profile was evaluated by measuring endotracheal extubation time,
time to eye opening, time to following verbal command, and time to have modified
Alderet score > 9 which were longer in Dex group than in control group but without
statistically significant difference between both groups as shown in table (7).
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Table (6): Recovery profile.

Dex group Control group g
N=20 N=20 P-value
af‘f;at'o” time 20.3+14.79 10,6+ 10.63 0.86
(Ti r.“e)to eye opening 22,9+ 5.96 222162 043
min. ' ) : : )
Timetofollow
verbal commands 28.2+12.72 28.65+ 11.61 0.91
(min.)
Timeto have
modified Alderete 30.6+ 16.92 26.95+11.72 0.72
score>9 (min)

Data are presented as mean + standard deviation.
Dex group = dexmedetomidine group.
Postoper ative visual analogue scale VAS (table 7, fiqure 5):
Patients receiving dexmedetomidine had significant less VAS score at 60, 90,
120 minutes, and 6 hours postoperatively as shown in table (8) and figure (6).

Table (7): Postoperative VAS

Dex grou| Control grou
NSZO P sz% P P-value
VASat 10 min 3.2+ 0.7 41+ 15 0.351
VASat 30 min 4+ 12 4,1£1.3 0.700
VASat 60 min 41+ 17 551 0.003*
VASat 90 min 4.1+0.8 5.6£1.5 <0.001*
VASat 120 min 43+1 5.3+1.6 0.02*
VAS at 6h 47+ 05 55+1.2 0.008*
VASat 12h 44+1.3 5.2+ 2 0.134
VAS at 24h 47+05 49+19 0.657

Data are presented as mean + standard deviation.
Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.

Visual analogue score (VAS
score)
° 10 * *
) 5 . | | \ i
; 0 £ £ £ £ o & = = ==Dexgroup
= g § § ; - e 9 3 id=Control group
Time

Figure (5): Postoperative visual analogue score (VAS score).
Data are presented as mean.
Dex group = dexmedetomidine group.
*P-value < 0.05 denotes statistical significance versus the control group.
Timeto first analgesic requirment was prolonged in Dex group than the control
group (P-value <0.001). Patients in Dex group required less total dose of morphinein
postoperative period than control group (P-value <0.001) as shown in table (8).
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Table (8): Timeto first analgesic requirement and total dose of morphine.

Dex group Control group P-vdue
N=20 N=20
Timeto first
analgesic 30+2.1 8+2.5 <0.001*
requirement
38;0(5’?%;’;&%? 20:3.2 40£7.4 <0.001*

Data are presented as mean + standard deviation.

Dex group = dexmedetomidine group.

*P-value < 0.05 denotes statistical significance versus the control group.

Discussion

Dexmedetomidine is a centrally acting
a2-adrenergic agonist reducing
norepinephrine turnover and

decreasing central sympathetic outflow
(kang et al, 2013).

The stress response to surgery is a
neuroendocrine response to surgical
trauma. It is characterized by increases
in catecholamine with hemodynamic
conseguences (O’Riain et al., 2005).
Abdominal surgeries are associated
with maj or alterations in
haemodynamic response and marked
post-operative pain (Herroeder et al,
2007).

In the present study, the basal readings
of HR and MAP were within normal
physiological ranges and with no
significant difference between both
groups. Patients received
dexmedetomidine had  significant
lower MAP a induction but with
haemodynamic stability. Jaakola et al.
showed that dexmedetomidine
attenuated the increase in HR and
MAP during intubation (Jaakola et al.,
1992).

HR and MAP were significantly lower
in intraoperative period in Patients
received dexmedetomidine. These
results were in agreement with that
reported by (Yacout et al., 2012). No

patient in dexmedetomidine group
required intervention for
haemodynamic instability. In

postoperative period, we found no
significant difference between both
groups in HR and MAP.

53

Dexmedetomidine group had lower
mean heart rate and mean blood
pressure compared to Placebo group
after endoscopic sinus surgery (Tang
et al, 2015). In comparison between
dexmedetomidine  and placebo,
postoperative changes in mean HR
between two groups were a statistically
significant in cases of laparoscopic
cholecystectomy (Manne et al, 2014).
In the cardiac surgery patients, no
significant hemodynamics difference

throughout  recovery periods or
undesirable  hemodynamic  effects
(Hall et al, 2000).

We found no sSignificant

difference between both groups in
extubation time and recovery time.
Previous studies suggested that
dexmedetomidine was associated with
significantly longer times to extubation
and recovery from anaesthesia (Ozcan
et al., 2012).

Abel Rahman et a. found no
significant difference of extubation and
recovery between dexmedetomidine
and placebo (Abel Rahman et al.,
2014). In contrast, Nasreen et al.
reported reduced recovery time in
dexmedetomidine compared  with
placebo (Nasreen et al., 2009).

The efficacy of dexmedetomidine in
aleviating postoperative pan was
focused on the immediate
postoperative period. This may be
related to the pharmacokinetics of
dexmedetomidine (Hwang et al,
2015). Arain and Ebert reported
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significant less analgesics need in
postoperative period in patients
received dexmedetomidine during
surgery (Arain and Ebert, 2002).
Yacout et al. reported lower VAS and
less consumption of anagesics in
Patients received dexmedetomidine
compared to placebo. In the present
study, VAS for pan score was
significantly less in patients received
dexmedetomidine. Analgesic effect of
dexmedetomidine may be explained by
activation of a2-adrenergic receptorsin
the dorsal horn of the spinal cord,
which inhibits the release of substance
P, a nociceptive mediator, resulting in
potentiation of opioid induced
analgesia (Nelson et al., 2003).
Opioids especially morphine are
widely used for postoperative pain
control. To combat the side effects,
such as nausea, vomiting, and itching,
studies have sought to identify novel
drugs or to generate more information
regarding combining the currently
available drugs to reduce morphine
consumption(Movafegh et al, 2012,
Georgeet al, 2014).

In this study, patients in Dex group
required significantly less total dose of
morphine in postoperative period than

control  group. Previous studies
declared the efficacy of intraoperative
dexmedetomidine to reduce

postoperative morphine consumption
(Fan et al, 2017, Jessen et al, 2016).
In previous study, patients received
dexmedetomidine had an increased
time to first request of postoperative
morphine patients after abdominal
surgery under general anaesthesia (Fan
et al, 2017). In another study, the first
postoperative request for
sufentanil analgesiawas delayed in
patients given
intranasal dexmedetomidine( Wu et al,
2016). Patients receiving
dexmedetomine had longer time to first
morphine  request after radica
mastectomy (Fan et al, 2017).

54

Dexmedetomidine is effective in
attenuating hemodynamic response to
surgical stimulation. Patients in Dex
group experienced less postoperative
pain.
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