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Abstract

Background: Optimizing post-operative pain management
can be challenging due to surgical factors and intrinsic patient
responses to surgery and pain. Intraperitoneal instillation of
local anesthetic drugs has become a popular practice for pain
relief after laparoscopic surgery which limit the requirements
for opioid analgesics and prevent common post-operative side
effects such as ileus, nausea and vomiting, thus enables more
patients to meet early discharge criteria.

Aim of Study: The aim is to compare between the efficacy
of intraperitoneal instillation of Bupivavcine versus Dexme-
detomedine for pain relief post-operatively after Laparoscopic
Cholecystectomy.

Patient and Methods: This study was carried out on 75
patients, 18-59 years, ASA I or II scheduled for elective
Laparoscopic Cholecystectomy. Patients were randomly as-
signed to receive either Dexmedetomidine (DEX ), Bupivacaine
(Bup), or normal saline (control group) for post laparoscopic
cholecystectomy peritoneal instillation of local anesthetic.
All patients were premedicated with IV fentanyl inj. (2u g/kg)
15min before induction of anesthesia. The induction was done
with propofol 2mg/kg IV and to facilitate the endotracheal
intubation, atracurium (0.5mg/kg) was given intravenously.
Throughout the procedure controlled ventilation was main-
tained with 100% O3, sevoflurane (1-2%) and atracurium. At
the end of the surgery, the study solution was instillated
intraperitoneally before removal of trocar in Trendelenberg's
position, into the hepato-diaphragmatic space, on gall bladder
bed and near and above hepatoduodenal ligament. The neuro-
muscular blockade was antagonized with neostigmine 0.05
mg/kg and atropine 0.01mg/kg and trachea was extubated.

Recording the demographic data, duration of surgery,
intensity of post-operative pain using VAS score, pattern of
pain, analgesic requirement, time to the first request of anal-
gesia, total dose of analgesia and side effects.
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Results: VAS score was significantly lower in Group [
(DEX) than Group II (Bup) and Group III (Control) at 30min,
1hr, 2 hr and 4hr after extubation (p-value <0.05). The onset
of post-operative analgesia was significantly lower in Group
II (Bup) and Group III (Control) than Group I (DEX) (p-value
<0.05). Total dose of post-operative analgesia requirement
was significantly lower in Group I (DEX) and Group II (Bup)
than in Group III (Control) (p-value <0.05).

Conclusions: Intraperitoneal instillation of dexmedetomi-
dine 1u/kg in elective laparoscopic cholecystectomy signifi-
cantly reduces the post-operative pain and significantly reduces
the analgesic requirement in post-operative period as compared
to bupivacaine 0.25% before removal of trocars at the end of

surgery.

Key Words: Dexmedetomidine — Laparoscopic — Cholecystec-
tomy — Bupivacaine.

Introduction

CURRENTLY the most accepted surgical tech-
nique for cholelithiasis is laparoscopic cholecys-
tectomy as opposed to open cholecystectomy [1].
The advantages of laparoscopic procedures over
open procedures is lesser haemorrhage, better
cosmetic results, lesser post-operative pain, and
shorter recovery time, leading to shorter hospital
stay and less expenditure [2]. Joris and colleagues
reported that after laparoscopic cholecystectomy,
visceral pain predominates in the first 24h but
subsides from a peak soon after operation, whereas
shoulder pain, minor on the first day, increases
and becomes significant on the following day [3].
The ideal post-operative analgesic regimen should
provide good analgesia, be cost-effective and have
a low incidence of side effects [4] . Dexmedetomi-
dine, the pharmacologically active d-isomer of
medetomidine, it is a potent and highly selective
a2-adrenoreceptor agonist with sympatholytic,
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sedative, amnestic, anxiolytic, neuroprotective and
analgesic properties [5] . Bupivacaine is the most
widely used local anaesthetic drug, intraperitoneal
ingtillation of it has become a popular practice for
pain relief after laparoscopic surgery [6] asit causes
blockade of free afferent nerve endingsin perito-
neum [7].

Aim and objectives:

The aim of this study isto compare between
the efficacy of intraperitoneal instillation of
Bupivavcine versus Dexmedetomedine for pain
relief post-operatively after Laparoscopic Chole-
cystectomy.

Patients and M ethods

This prospective study was conducted in the
Gastrointestinal and Laparoscopic Surgery Unit,
General Surgery Department, Tanta University
Hospitals in the period between February 2017
and January 2018 on 75 patients of both sex, 18-
59 yearsold, ASA | or Il scheduled for elective
L aparoscopic Cholecystectomy were included in
the study. Written informed consents were obtained
from each patient and patient refusal, patient who
were allergic to the study drugs, patients with
severe cardiac, pulmonary, and neurological dis-
eases, those in whom procedure had to be converted
to open cholecystectomy and in whom abdominal
drain was put were excluded from the study. Pa-
tients were randomly assigned to receive either
dexmedetomidine 1 my/kguin total volume of 50ml
(DEX group: n=25), Bupivacaine 0.25mg/kg in
total volume 50ml (Bupivacaine group: n=25), or
normal saline 50ml of normal saline (control group:
n=25) for post |aparoscopic cholecystectomy peri-
toneal instillation of local anesthetic before removal
of trocar at the end of surgery.

Pre-oper ative assessment by: History taking,
clinical examination, ECG, and basal l1aboratory
investigations (complete blood count, blood sugar,
kidney function tests, liver function tests, coagu-
lation profiles). They were asked to fast for at |east
6 hoursfor solids and 2 hours for clear fluids
before surgery.

All patients were premedicated with IV fentanyl
inj. (211 g/kg) 15 minutes before induction of an-
esthesia. The induction was done with propofol
2mg/kg intravenously and to facilitate the endotra-
cheal intubation, atracurium (0.5mg/kg) was given
intravenously. Throughout the procedure controlled
ventilation was maintained with 100% O 2, sevoflu-
rane (1-2%) and atracurium. Intraoperative mon-

itoring included ECG, NIBP, SpO», end tidal carbon
dioxide (ETCO») and Temperature. Patients were
placed in 15-20° reverse Trendelenberg's position
with the the | eft side tilt position. During laparos-
copy, intra-abdominal pressure was maintained
12-14mmHg. The CO2 was removed carefully by
manual compression of the abdomen at the end of
the procedure with open trocar. At the end of the
surgery, the study solution was instillated intra-
peritoneally before removal of trocar in Trendelen-
berg's position, into the hepato-diaphragmatic
space, on gall bladder bed and near and above
hepatoduodenal ligament. The neuro-muscular
blockade was antagoni zed with neostigmine 0.05
mg/kg and atropine 0.0 1mg/kg and trachea was
extubated. The nasogastric tube was removed, and
the patient was shifted to Post-Anaesthesia Care
Unit (PACU). All patients stayed in PACU for 2h
after the end of surgery. Patient transferred to ward
according to criteria of discharge from PACU.

Results

There was no significant difference between
both groups as regard demographic data (age,
weight and sex) p-value >0.05.

By comparing VAS changes in the three groups
at different times of measurements, VAS score was
significantly lower in Group | (DEX) than Group
[1 (Bup) and Group |1l (Control) at 30min, 1hr,
2hr and 4hr after extubation (p-value <0.05). Fig.
(1), Table (2).

The onset of post-operative analgesiawas sig-
nificantly lower in Group Il (Bup) and Group 111
(Control) than Group | (DEX) ( p-value <0.05).
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Bupivacaine Control

Fig. (1): Comparison between the three studied groups ac-
cording to VAS score.
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Table (1): Comparison between the three studied groups according to VAS score.
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VAS score
30min. 1hr. 2hrs. 4hrs. 6hrs. 12hrs. 24hrs.

Dex:

Min. 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Max. 2.0 2.0 2.0 2.0 3.0 3.0 1.0

Mean 1.64 1.80 1.60 1.36 1.36 1.36 1.0

SD. 0.49 0.41 0.50 0.49 0.70 0.70 0.0

Median 2.0 2.0 2.0 1.0 1.0 1.0 1.0
Bup:

Min. 2.0 2.0 2.0 1.0 1.0 1.0 1.0

Max. 3.0 3.0 3.0 3.0 4.0 4.0 2.0

Mean 2.04 2.48 2.36 2.08 1.72 2.08 1.28

SD. 0.20 0.51 0.49 0.49 0.74 1.08 0.46

Median 2.0 2.0 2.0 2.0 2.0 2.0 1.0
Control:

Min. 1.0 2.0 2.0 1.0 2.0 2.0 1.0

Max. 4.0 4.0 3.0 3.0 4.0 4.0 2.0

Mean 2.40 2.88 2.36 1.96 2.76 2.96 1.48

SD. 1.26 0.67 0.49 0.35 0.78 0.54 0.51

Median 2.0 3.0 2.0 2.0 3.0 3.0 1.0
H 7.653*  31.772%  25376*%  26.022*  31.821*  31.058* 15.162%
p 0.022*%  <0.001*  <0.001* <0.001* <0.001* <0.001* 0.001*
P 0.026*  <0.001*  <0.001* <0.001* 0.097 0.014* 0.024*
)22 0011* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001*
D3 0.761 0.062 1.000 0.518 <0.001 *  0.002* 0.106

H and p-values for Kruskal Wallis test, pairwise comparison bet.
Each 2 groups was done using Post Hoc Test (Dunn's for multiple comparisons test).

1. p-value for comparing between Dex and Bup.
p2: p-value for comparing between Dex and C.

3. p-value for comparing between Bup and C.

* : Statistically significant at p<0.05.

Total dose of post-operative analgesia require-
ment was significantly lower in Group I (DEX)
and Group II (Bup) than in Group III (Control) (p-
value <0.05). Table (2), Fig. (2).

There was no significant difference between
the three groups as regard to post-operative side
effects as nausea and vomiting.

Table (2): Comparison between the three studied groups
according to first request to analgesia and total
analgesia per day.

Dex Bup C
(0=25) (@=25) (n=25) p
* First requestto ~ 9.0% 1.70+ 1.04£  p;0.002*
analgesia 3.29 1.0 0.64 Py <0.001*
p30.011%
* Total analgesia  30.0+ 44.40+ 74.40+ p,0.085
per day 0.0 15.30 1530  pj<0.001%*
p3<0.001*

pl: Level of significant between Dex and Bup.
p2: Level of significant between Dex and C.
3. Level of significant between Bup and C.
*: Statistically significant at p<0.05. Bup: Bupivacaine group.
Dex: Dexmedetomedine group. C : Control group.

Dex: Dexmedetomedine group.
Bup: Bupivacaine group.
C : Control group.
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Fig. (2): Comparison between the three studied groups ac-
cording to first request to analgesia and total anal-
gesia per day.




2902 Intraperitoneal Instillation of Bupivacaine Vs Dexmedetomidine for Postoperative Analgesia

Discussion

Despite al the benefits that have emerged with
the introduction of LC, post-operative pain remains
an issue. Ineffective post-operative pain manage-
ment may lead to deep vein thrombosis, pulmonary
embolism, coronary stress, atelectasis, pneumonia,
poor wound healing, insomnia, and demoralization
(8.

Although opioid analgesics play an important
role in the management of moderate to severe pain,
their extensive use during ambulatory surgery may
be associated with an increased incidence of post-
operative complications [9] .

The local anaesthetic agents provide antinoci-
ception by affecting nerve membrane associated
proteins and by inhibiting the release and action
of prostaglandins which stimul ates the nociceptors
and cause inflammation [7].

The antinoci ceptive effects of dexmedetomidine
occurs at dorsal root neuron level, where it blocks
the release of substance P in the nociceptive path-
way and through action on inhibitory G protein,
which increases the conductance through potassium
channels [10] . Bupivacaine is the first local anes-
thetics that combine the properities of an acceptable
onset, long duration of action, profound conduction
blockade and significant separation of sensory
anesthesia and motor blockade [11]. Visual Analogue
Scales (VAYS) in different periods over the first
24hrsin this study showed significant statistical
difference between Dex group and control group
in all periods assessted and also significant stetis-
tical difference between Dex group and Bup group
almost over the periods assessted and significant
statistical difference between Bup group and control
group in delayed periods.

In agreement with our study regarding the effect
of Dexmeditomedine, Bakhamees et dl., [12] who
evaluated the patients who received dexmedetomi-
dine and found that they had less VAS score as
compared to placebo in the post-operative period.
And with Prakash and Ragjaram [13] who found
Dexmedetomidine to have significantly better
efficacy than tramadol in combination with bupi-
vacaine. The prominent effect of dexmedetomidine
may be due to its higher efficacy concids with
Rapolu et al., [14] who found that mean pain scores
were significantly lower in the Group BD (bupi-
vacaine and dexmeditomedine) when compared to
Group B (bupivacaine) during the entire duration
of the study and similar results were observed with
study done by Ahmed et a., [15] who compared
the antinociceptive effect of dexmedetomidine or

meperidine with bupivacaine to bupivacaine alone
intraperitoneally after the laparoscopic gynaeco-

logical surgery found that intraperitoneal instillation
of meperidine or dexmedetomidine in combination

with bupivacaine significantly decreases VAS score.

And Usha Shuklaet a., [7]. Intraperitoneal instil-
lation of bupivacaine in combination with dexme-

detomidine is superior to bupivacaine alone and
may be better than bupivacaine with tramadol.

On the other hand regarding the effect of Bupi-
vacaine in agreement with us Joriset al., [16] and
Scheinin et al., [17] could not find statistical
significance, but Chundrigar et a., [18] reported
that 0.25% bupivacaine (50mg) reduced the post-
operative pain during first 24h, also Golubovic et
a., [19] assessed the analgesic effects of intra
peritoneal instillation of bupivacaine in patients
undergoing laparoscopic cholecystectomy and came
to thisresult that intraperitoneal instillation of
bupivacaine is an effective method for management
of pain after laparoscopic cholecystectomy and it
significantly reduces post-operative analgesic and
antiemetic medication, also Narchi et a., [20] also
showed significant efficacy of bupivacaine 50mg
and Szem et a., [21] showed reduced pain scores
only for thefirst 6h. Mraovic et al., [22] reported
the efficacy of 150mg bupivacaine.

In this study the incidence of shoulder pain was
significantly low in groups Dex compared to group
Bup. We found that in group Bup 8 patients out of
25 patients and in groups Dex, 2 patients out of
25 patients had post-operative shoulder pain that
is comparable to the study doneby Ahmed et al.,
[15] and another study done by Rapolu et al., [14]
Prakash and Ragjaram [13] found in their study that
only 5 (12.5%) patientsin Group BD (bupivacaine
& dexmeditomedine) suffered from shoulder pain
as compared to 16 (40%) in Group BT (bupivacaine
& tramadol) and 28 (70%) patients in bupivacaine
alone group and this comperable to our results.

First request of analgesiafound to be delayed
in Dex group than Bup and control groups with
statistical significance indicating better and longer
pain relief in the group Dex compared to other
groups, and this in agreement with the study of
Rapolu et al., [14] who found that time to require-
ment of first dose rescue analgesiawas prolongin
the group BD (bupivacaine & dexmeditomedine)
(7.61 hours) compared to Group B (bupivacaine)
(5.81 hours). And the study of Prakash and Raajar-
am [13] who found time for first dose analgesia
required was significantly shorter in tramadol group
than Dexmedetomidine group.
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Total analgesia per day in this study was de-
creased in Dex group than Bup group and signifi-
cantly decreased in both groups than control group,
comparable a so to the study of Rapolu et a., [14]
and Also Ahmed et al., [15 who observed that
intraperitoneal instillation of meperidine or dexme-
detomidine in combination with bupivacaine sig-
nificantly decreasestotal rescue analgesiarequire-
ment in post-operative period. And near to the
results of Rajni Guptaet al., [23] who compared
post-operative analgesia with intraperitoneal bupi-
vacaine and fentanyl with bupivacaine after lapar-
oscopic surgery and observed that there is decrease
total analgesics consumption in fentanyl with bupi-
vacaine group.

In our study the adverse effects was nausea and
vomiting with no statistical significance between
the three groups and this comparabl e to those of
Rapolu et al., [14], those of Bakhamees et al., [12]
also Fares et al., [24] found the differencesin the
incidence of nausea and vomiting between the
three groups (bupivacaine, bupivacaine-
dexmeditomedine and control groups) in laparo-
scopic colorectal cancer surgery were statistically
insignificant. And those of Usha Shuklaet al., [7]
who found also there was no statistical significance
in side effects in bupivacaine group or bupivacaine
and/or tramadol, dexmeditomedine, but in another
study with the same medications by Narasimham
and Dinakar [25] found Bupivacaine and Dexmed-
itomedine group have less side effects than Bupi-
vacaine alone group as nausea, vomiting and pru-
ritis.

Conclusions:

Intraperitoneal instillation of dexmedetomidine
| gkgan elective laparoscopic cholecystectomy
significantly reduces the post-operative pain and
significantly reduces the analgesic requirement in
post-operative period as compared to bupivacaine
0.25% before removal of trocars at the end of
surgery.

Our study does lend support to the use of intra-
peritoneal local anesthetics in laparoscopic chole-
cystectomy as part of a multimodal approach to
pain management.

We recommend larger series of prospective
studies to more accurately account for factors of
success for the better techniques and effective use
of intraperitoneal local anesthetics in patients
undergoing el ective |aparoscopic cholecystectomy.
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