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A B S T R A C T

Background: Shoulder pain (SP) was first reported after laparoscopic gynecological procedures. It is assumed to
be multifactorial in nature. Several methods to reduce SP after laparoscopic cholecystectomy (LC) have been
postulated. In this study, we have worked to decrease it using 2 approaches; lung recruitment maneuver and
intraperitoneal local analgesic instillation.
Objectives: This study was designed to assess the clinical efficacy of ketamine as an adjunct to intraperitoneal
bupivacaine for the relief of post-operative shoulder pain after LC.
Methods and material: This prospective, randomized, double-blinded study is comprised of 40 patients of either
sex, with age range of 20–50 years, planned for elective LC. Just after inflating the pneumoperitoneum, the
surgeon sprayed 50 mL of a blinded solution intraperitoneally. Patients were randomly allocated to: group B
received a 50 mL solution of intraperitoneal bupivacaine 0.25% and group BK received 0.5 mg/kg ketamine
mixed with bupivacaine 0.25%.
Results: This study showed that ketamine bupivacaine admixture had made dramatic decline in shoulder pain
VAS scores specifically at the 24th hour; 15 patients in the BK group had either VAS score zero or 1 when
compared to B group whom their lowest score at the 24th hour was 4. Also, there was more decrease in post-
operative analgesic consumption in BK group. No psychomimetic side effects or sedation were noticed in both
groups.
Conclusions: We conclude that intraperitoneal instillation of low dose ketamine to bupivacaine 0.25% in elective
LC significantly reduced post-operative shoulder pain and analgesic requirement when compared to bupivacaine
0.25% alone.

1. Introduction

In view of less postoperative pain and earlier ambulation with re-
turn of normal activities, laparoscopic cholecystectomy (LC) had be-
come the gold standard in gallbladder surgery. But it is not without
undesirable adverse effects, of which shoulder tip pain is a troublesome
symptom that might surpasses the pain at the incision site [1]. Shoulder
pain incidence ranges from 35 to 80% and it might pass unnoticed by
the physicians and therefore not treated properly due to early discharge
[2].

After LC and during the 1st postoperative day, visceral pain pre-
dominates then soon subsides gradually on the first day. On the other
hand, shoulder pain on the first day increases gradually and becomes

significant on the next day. It most often affects the right shoulder but
the left shoulder can also be affected as well [3].

Different multimodal approaches have been attempted to decrease
postoperative pain. These include parenteral analgesics (including
opioids and non-steroidal anti-inflammatory drugs), local infiltration
with local anesthetics as well as intraperitoneal routes that in turn has
been explored using local anesthetics as bupivacaine. Also, various
adjuvants to local anesthetics have been utilized to prolong the dura-
tion of analgesia including ketamine. Ketamine is a nonspecific N-
methyl–D-aspartate (NMDA) receptor antagonist that can be admini-
strated through different routes [4]. It simply crosses through most
tissue membranes that lead to easy absorption. It also has rapid onset of
action and because of peripheral action at both opioid and NMDA

https://doi.org/10.1016/j.egja.2018.10.001
Received 21 August 2018; Received in revised form 23 September 2018; Accepted 2 October 2018

☆ This study was done in the surgical department of Ain Shams university educational hospital, Cairo, Egypt.
Peer review under responsibility of Egyptian Society of Anesthesiologists.
⁎ Corresponding author at: El-hay El-Sabee, Nasr City, Cairo, Egypt.
E-mail addresses: rahamhasan@yahoo.com (R.H. Mostafa), yehiamamdouh81@gmail.com (Y.M.H. Mekki).

Egyptian Journal of Anaesthesia 34 (2018) 159–164

Available online 05 October 2018
1110-1849/ © 2018 Egyptian Society of Anesthesiologists. Production and hosting by Elsevier B. V. All rights reserved. This is an open access article under the 
CC BY-NC-ND license (http://creativecommons.org/licenses/BY-NC-ND/4.0/).

T

http://www.sciencedirect.com/science/journal/11101849
https://www.elsevier.com/locate/egja
https://doi.org/10.1016/j.egja.2018.10.001
https://doi.org/10.1016/j.egja.2018.10.001
mailto:rahamhasan@yahoo.com
mailto:yehiamamdouh81@gmail.com
https://doi.org/10.1016/j.egja.2018.10.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.egja.2018.10.001&domain=pdf


receptor, its peripheral application has been evaluated in many studies
[5,6]. NMDA receptor activation has a role in postoperative pain
through peripheral and central effects [7]. At small doses (0.1–0.5 mg/
kg), ketamine has a noticeable analgesic action, which can be used as
an adjuvant to local anesthetics without side effects. [8].

On the other hand, because carbon dioxide retention is a key factor
in laparoscopy-induced shoulder pain, removing residual carbon di-
oxide might help reduce the occurrence or severity of this pain in both
the shoulder and upper abdomen. This can be done through applying
lung recruitment maneuver that leads to increased intraperitoneal
pressure so facilitating residual carbon dioxide removal. It is done at the
end of the operation through opened trocars [9].

The proposed study is designed to assess the clinical efficacy of sub-
anesthetic ketamine as an adjunct to intraperitoneal bupivacaine for the
relief of post-operative shoulder pain after laparoscopic cholecys-
tectomy.

2. Subjects and methods

2.1. Study design and setting

This is a prospective, randomized, double blind study that was
conducted in Ain Sham University (El Demerdash) hospitals through
the period of March 2018 to June 2018 in Assembled operating theatre

2.2. Study population

The present study comprised 40 patients of either sex, American
Society of Anesthesiologists (ASA) I-II, with age > 20 and < 50 years,
body weight from 70 to 80 kg, planned for elective laparoscopic cho-
lecystectomy. An informed written consent from the patients and ap-
proval from local ethics committee was obtained which is in agreement
with the ethical guidelines of the Declaration of Helsinki, 1975.

Patients with chronic pain diseases other than gallstone disease,
opioids users and patients known to have amide local anesthetic allergy
are all excluded. In addition, patients with acute cholecystitis, con-
version to an open cholecystectomy, postoperative complications that
increased postoperative pain, and those with psychological or nervous
system diseases were also excluded.

2.3. Preoperative preparation

Preanesthetic check‑up was done the day preceding surgery and
included a detailed history and complete general physical and systemic
examination. Basic hemodynamic data were recorded; heart rate (HR)
and mean arterial blood pressure (MBP). Routine investigations were
revised.

In the preanesthetic room: an intravenous access was secured and
all patients were premedicated just before surgery with midazolam
0.05 mg/kg, decadron 8 mg and ranitidine 50 mg. All were given in-
travenously, and the last 2 medications were diluted in 10 mL normal
saline and were given very slowly. On entering the operating theatre,
full monitors were applied.

2.4. Patients’ randomization, intraoperative interventions and management

Patients were randomly allocated to 1 of 2 groups (each of which
consisted of 20 patients) with the help of computer-generated random
number tables in opaque sealed envelopes prepared by an anesthe-
siologist not part of the study. The envelopes were opened by the staff
nurse, and peritoneal solution was prepared according to group allo-
cation by a surgical scrub nurse who is not involved in the study.

– Group 1 (Bupivacaine group = B group) received a 50 mL solution
of bupivacaine 0.25% intraperitoneal instilled solution.

– Group 2 (Bupivacaine Ketamine Group = BK group) received

0.5 mg/kg ketamine mixed with bupivacaine 0.25% with a total
volume of 50 mL intraperitoneal instilled solution. Bupivacaine dose
was limited to a maximum dose of 2 mg/kg in all patients.

At the start of surgery and just after inflating the pneumoper-
itoneum and before any dissection, the surgeon sprayed 50 mL of a
blinded solution (bupivacaine or bupivacaine ketamine) in-
traperitoneally in a standardized manner to the subdiaphragmatic space
and gallbladder area guided by the camera and the patients were kept
in Trendelenburg position for 5–10 min. Thereafter, all patients were
positioned in the anti-Trendelenburg position (with their right shoulder
raised) to start the surgery and the laparoscopic procedure was carried
out in a standard fashion

Pre-oxygenation with 100% oxygen was done. General anesthesia
was induced intravenously with propofol 2 mg/kg, fentanyl 1.5 µg/kg,
and atracurium 0.5 mg/kg to be followed by orotracheal intubation
after 3 min of manual ventilation.

Maintenance of anesthesia was done by isoflurane 1.2–2.5% in
oxygen/air mixture. Increments of 10 mg of atracurium were adminis-
tered repetitively every 20 min to achieve muscle relaxation and a bolus
injection of fentanyl (0.5 µg/kg) every 30 min

Any increase or decrease of HR or blood pressure intraoperatively,
was managed as required. For example, MAP rise of > 20% above
baseline was treated by administering a 0.5 μg/kg intravenous bolus of
fentanyl. MAP drop of > 20% below baseline was dealt with at first
with reduction of the isoflurane concentration to 0.6% and 250 mL
intravenous ringer solution given as bolus. If patient was still hypo-
tensive, 6 mg ephedrine was given intravenously.

During laparoscopy, intraabdominal pressure was maintained be-
tween 10 mm Hg and 15 mm Hg. Minute ventilation volume was ad-
justed to keep endtidal PCO2 at 35 mm Hg to 40 mm Hg.

At the end of surgery, ondansetron 4 mg was given slowly in-
travenously. Also, CO2 was removed in both groups by lung recruitment
maneuver. This maneuver requires placing the patients in the
Trendelenburg position then doing five manual pulmonary inflations
with a maximum pressure of 35 cm of H2O. The 5th positive pressure
inflation was held for approximately 5 s. During these maneuvers, the
trocar sleeve valve was fully open to allow the CO2 gas to escape. The
patients were then placed back in the level position, the trocar was
removed and the abdominal incisions were closed. Isoflurane was dis-
continued; FiO2 was increased to 100%. The residual neuromuscular
blockade was reversed with a mixture of neostigmine 0.05 mg/kg and
atropine 0.01 mg/kg. Extubation was done. The time of arrival in the
postoperative unit is defined as 0 h postoperatively. All patients stayed
in PACU after surgery for two hours before transferal to ward. A fixed
dose of intravenous paracetamol 1 gm was given every 6 h to all pa-
tients in both groups starting from 0 h in PACU.

The following measures were assessed and recorded once reaching
the recovery room, and at 1, 2, 6, 12, and 24 h postoperatively:
Postoperative hemodynamics (heart rate, mean blood pressure, oxygen
saturation), postoperative shoulder pain which was evaluated by visual
analogue scale (VAS) score of 0 to 10 (0 = no pain, 10 = unendurable
pain). In case of a pain score > 4, a 25 mg pethidine was given in-
travenously. Also we assessed severity of postoperative abdominal pain
which if was > 4, a 25 mg pethidine was given intravenously, sedation
using a four-point scale (0 = alert, 1 = quietly awake, 2 = asleep but
easily aroused, and 3 = deep sleep) and finally postoperative nausea
and vomiting (PONV) was rated on a 4-point scale (0 = no PONV,
1 = Mild nausea, 2 = Severe nausea, 3 = Vomiting). If PONV scale was
2 or more, ondansetron 4 mg was given intravenously (with a maximum
total dose of 16 mg / day).

Also, we recorded: after how much hours patients requested their
1st analgesia after extubation, total dose of intravenous pethidine
postoperatively (mg/24 h) and finally any complications such as car-
diovascular, respiratory and neurological side‑effects in the post-
operative period.
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Primary outcome was the intensity of post-laparoscopic pain in
shoulder at 24 h after surgery. Secondary outcomes were: abdominal
pain intensity, postoperative amount of analgesics, nausea, and vo-
miting and sedation level.

2.5. Sample size determination and statistical analysis

Sample size was calculated using PASS 13, based on previous study
(El Gaby et al 2017) [10]. It was calculated that a sample size of 20
patients per group achieved 90% power that 4.3% at “Intraperitoneal
saline group” has no pain at 12 h postoperative compared to all cases in
“Intraperitoneal Ketamine group” assuming that 50% of cases will have
no pain with a significance level (alpha) of 0.05000.

The statistical analysis was performed using a standard SPSS soft-
ware package version 21 (Chicago, IL). independent Student’s t-test was
used to compare normally distributed numerical data and are presented
as mean ± SD, data not normally distributed were compared using
Mann-Whitney test and are presented as median(IQR) and categorical
variables were analyzed using the χ2 test or fisher exact test and are
presented as number. P < 0.05 is considered statistically significant.

3. Results

40 patients (23 men and 17 women) were eligible and entered the
study. The patients’ age was with age > 20 and < 50 years. None of the
patients were excluded from the study. Both groups were comparable
with respect to age, weight, sex, ASA physical status and mean duration
of surgery (Table 1). As regards hemodynamic parameters, mean ar-
terial pressure and heart rate were similar in the two groups. One can
notice in trends of each group, mean arterial pressure and heart rate
were significantly lower at 45th, 60th minute after pneumoperitoneum,
and also after extubation by one hour till 24th hour when compared to
baseline values (Figs. 1, 2). On the other hand, O2 Saturation was non-
significant in both groups (Fig. 3).

Regarding postoperative shoulder pain, Shoulder VAS scores are
shown in Table 2. Group BK had significantly lower VAS scores than
group B at 12 & 24th hours and the difference was statistically sig-
nificant. Also, regarding postoperative abdominal VAS scores; One can
notice that Group BK had significantly lower VAS scores (almost zero
score) than group B at 12 & 24th hours and the difference was statis-
tically significant as shown in Table 3.

Specifically at the 24th hour, VAS score was further analyzed and
number of patients having each score of the VAS was counted and
statistically analyzed as shown in Table 4. Obviously, “all” patients in
BK group had VAS score < 4 with 15 patients out of 20 had VAS score
zero or 1. On the other hand, lowest VAS score in B group was VAS 4.

Sedation scores were statistically non-significantly when compared
between both groups during the first 24 postoperative hours (Table 5).
Also, Overall analysis showed that postoperative complications such as
nausea and vomiting were not statistically significant between the two
study groups (Table 6) except at the 6th hour but that was not clinically

Table 1
Demographic and clinical data of all study participants (n = 40).

Group B
(n = 20)

Group BK
(n = 20)

p-value

Age in years 35.1 ± 9.02 30.45 ± 7.69 0.087
Sex 12/8 11/9 1
Male/female 60%/40% 55%/45%
Body weight in kg 66.85 ± 7.47 69.8 ± 5.59 0.166
ASA physical status 14/6 12/8 0.741
I/II 70%/30% 60%/40%
Surgery duration in minutes 75.75 ± 7.196 77 ± 9.94 0.651

Data are presented as mean ± SD.
*P < 0.001 is considered highly significant.
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Fig. 1. Mean blood pressure (MBP) variations throughout the operation and 1st
day postoperatively Group B = Bupivacaine Group, Group BK = Bubivacaine
Ketamine group.
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Fig. 2. Heart rate (HR) variations throughout the operation and 1st day post-
operatively Group B = Bupivacaine Group, Group BK = Bubivacaine Ketamine
group.
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Fig. 3. Oxygen saturation variations throughout the operation and 1st day
postoperatively Group B = Bupivacaine Group, Group BK = Bubivacaine
Ketamine group.

Table 2
Shoulder pain VAS scores during 1st postoperative day.

Group B
VAS Score

Group BK
VAS Score

p-value

On PACU arrival 0(0-0) 0(0-0) 1
1 h postoperatively 0(0-1) 0(0-0) 0.09
2 0(0-0) 0(0-0) 0.492
6 0(0-0) 0(0-0) 0.43
12 1(0-4) 0(0-0) < 0.001*

24 7(4-8) 1(0-5) < 0.001*

Data are presented as median (IQR).
P > 0.05 was considered statistically non-significant between the 2 groups.

* P < 0.001 is considered highly significant.
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significant. No other side effects were reported.
Time to first request of analgesia was longer in BK group

(20.26 ± 0.8 h) as compared to B group (7.73 ± 1.9 h). Also, total
pethidine consumption was also lower in BK group when compared to B

group (11.58 ± 6 mg versus 53.75 ± 16.8 mg) and that difference
was highly statistically significant as shown in Table 7.

4. Discussion

Shoulder tip pain was almost unheard of in open cholecystectomy
era and was first reported after laparoscopic gynecological procedures
[11]. Nowadays, SP is assumed to be multifactorial in nature. A pro-
posed cause is direct damage and/or irritation of the diaphragmatic
peritoneal nerves and so pain might occur due to carbonic acid pro-
duced from CO2 within the peritoneal cavity [12]. Another etiology is
peritoneal surface stretching leading to traction and tearing of micro-
vascular structures with subsequent hemorrhage that may be micro-
scopic or macroscopic. It causes pain due to the release of inflammatory
mediators [13]. Another possible theory is the loss of the ’suction’ effect
between the liver and diaphragm allowing traction on the triangular
and coronary ligaments of the liver that leads to sub diaphragmatic pain
and SP [14].

Several methods to reduce SP after laparoscopic cholecystectomy
(LC) have been postulated. In this study, we have worked to decrease
shoulder pain using 2 different approaches; the 1st one is lung re-
cruitment maneuver aiming to remove as much as CO2 from the ab-
domen (so maintaining suction effect between liver and diaphragm plus
decreasing amount of carbonic acid formed) in addition to bupivacaine
instillation intraperitonealy with or without ketamine to decrease
visceral pain and inflammatory reactions in the peritoneum that might
result from the remaining carbonic acid and/or peritoneal hemorrhage.
We chose bupivacaine for our study because of its potency and pro-
longed duration of action. The half-life of bupivacaine is between 5 and
16 h. And since shoulder pain usually peaks several hours post-
operatively, we used ketamine as an adjunct to bupivacaine to prolong
its analgesic effect.

This study showed that ketamine bupivacaine admixture when
given intraperitonealy showed dramatic decline in shoulder pain VAS
scores specifically at the 24th hour;15 patients in the BK group had
either VAS score zero or 1 when compared to B group whom their
lowest score at the 24th hour was 4. In addition to this, there was de-
creased postoperative analgesic consumption during first 24 h post-
operatively in both groups but more in BK group (mean of 12 mg pe-
thidine in BK group versus 54 mg in B group). No psychomimetic side
effects or sedation was noticed in both groups with stable intra and
postoperative hemodynamics.

The rationale for choosing the intraperitoneal route is to block the
visceral afferent signaling and potentially modifying visceral nocicep-
tion and provides analgesia [15]. Analgesic efficacy of intraperitoneal
bupivacaine was under research last years. Whether given before gall
bladder removal [16–18] or after gall bladder removal [19–21], it
proved an analgesic efficacy specifically for shoulder pain and this goes
with our results. Different doses of intraperitoneal bupivacaine were
tried in different studies to achieve an ideal safe dose for intraperitoneal
instillation. For example, a dose of 125 mg bupivacaine was adminis-
tered by Anand and his colleagues [19] after surgical removal of the
gall bladder. This dose was safe and provided analgesia up to 9 ± 2 h

Table 3
Abdominal pain VAS scores during 1st postoperative day.

Group B
(n = 20)

Group BK
(n = 20)

p-value

On PACU arrival 0(0-0) 0(0-0) 0.799
1 h postoperatively 0(0-0) 0(0-1) 0.18
2 0(0-0) 0(0-0) 0.8
6 0(0-1) 0(0-0) 0.06
12 2(2-4) 0(0-0) < 0.001*

24 4(4-4) 0(0-0) < 0.001*

Data are presented as median (IQR).
P > 0.05 was considered statistically non-significant between the 2 groups.

* P < 0.001 is considered highly significant.

Table 4
Number of patients having each VAS score at the 24th hour in both groups.

VAS Group B
(n = 20)

Group BK
(n = 20)

P-value

0 0 6 0.02*

1 0 9 0.001*

2 0 3 0.231
3 0 2 0.487
4 4 0 0.11
5 4 0 0.11
6 4 0 0.11
7 4 0 0.11
8 4 0 0.11
9 0 0 1

P < 0.05 was considered statistically significant between the 2 groups.
* P < 0.001 is considered highly significant.

Table 5
Sedation scores during 1st postoperative day.

Group B
(n = 20)

Group BK
(n = 20)

p-value

On PACU arrival 1(1-1) 1(1-1) 1
1 h postoperatively 0(0-0) 0(0-0) 1
2 0(0-0) 0(0-0) 1
6 0(0-0) 0(0-0) 1
12 0(0-0) 0(0-0) 1
24 0(0-0) 0(0-0) 1

Data are presented as median (IQR).
P > 0.05 was considered statistically non-significant between the 2 groups.

Table 6
PONV scores during 1st postoperative day.

Group B
(n = 20)

Group BK
(n = 20)

p-value

On PACU arrival 0(0-0) 0(0-0) 1
1 h postoperatively 1(1-2) 1(1-2) 0.923
2 0(0-1) 1(0-1) 0.496
6 0(0-0) 0(0-1) 0.024*

12 0(0-0) 0(0-0) 0.95
24 0(0-0) 0(0-0) 0.749

Data are presented as median (IQR).
P > 0.05 was considered statistically non-significant between the 2 groups.

* P < 0.05 was considered statistically significant between the 2 groups.

Table 7
Postoperative analgesia data.

Group B
(n = 20)

Group BK
(n = 20)

P-value

Time of 1st analgesic
requirements (in hours)

7.73 ± 1.87 20.26 ± 0.835 < 0.001*

Total pethidine given
intravenously (in mg) during
1st post-operative day

53.75 ± 16.77 11.58 ± 6.31 < 0.001*

Data are presented as mean ± SD.
* P < 0.001 is considered highly significant.
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with reduced incidence and severity of shoulder pain and with a de-
crease in postoperative intramuscular tramadol in 24 h as an analgesic
rescue. And this goes with our results that used the same dose of bu-
pivacaine and showed even longer duration of postoperative shoulder
analgesia reaching up to 12 h with VAS score < or equal to 4 in Group
B. This longer duration might be contributed to lung recruitment
maneuver used in all study groups. A dose of 100 mg bupivacaine was
also used in different studies providing efficacy in reducing shoulder
pain from 6 up to 24 h [16,17,21,22] associated with dramatic decrease
in postoperative non-steroidal anti-inflammatory drugs use as rescue
analgesic. Notably, those studies that recorded “No shoulder pain for up
to 24 h”, has an 1:200,000 epinephrine added to bupivacaine as an
adjunct [16,17]. Other studies used lower dose of bupivacaine 75 mg
and 50 mg [20,23,24]. They showed that bupivacaine decreased
shoulder pain but only for 4 to 8 h postoperatively. This is of course
related to the lesser dose used. There was also marked decrease in
postoperative analgesic consumption in all of the previous studies.

Other studies confirmed our results regarding efficacy of bupiva-
caine in laparoscopic surgery for abdominal visceral pain analgesia for
8 h postoperatively [25,26]. A meta-analysis by Boddy et al. [18] es-
tablished the efficacy of intraperitoneal local anesthetics in reducing
early post laparoscopic cholecystectomy pain score at 4 h. Subgroup
analysis suggested that the effect was greater when the local anesthetic
was given at the start of the operation compared with instillation at the
end.

Surprisingly, Rademaker et al. [27] failed to demonstrate any re-
duction in postoperative pain, which could be due to the fact that in-
stillation of local anesthetic was done in the supine position preventing
its flow over the phrenic nerve endings. Also; Schenin and his collea-
gues [28], Raetzell and his colleagues [29] and Joris and his colleagues
[30] showed no significant difference in pain scores between the in-
terventional groups. This can be attributed to lower bupivacaine con-
centrations because it is the concentration that is important in in-
traperitoneal instillation rather than the volume.

Few studies were done on ketamine bupivacaine intraperitoneal
admixture. For example; Abdelraouf and his colleagues [31] in 2004
had shown that Intraperitoneal co-administration of ketamine (1 mg/
kg) with 0.25% bupivacaine has been found to provide better pain relief
than intraperitoneal bupivacaine (0.25%) alone. In their ketamine/
bupivacaine group, patients reported shoulder pain after 18 h. Also, the
severity of shoulder pain ranged from 2 to 4. Our study is obviously
different; Shoulder & abdominal visceral pain were almost absent
during whole first postoperative day with rescue analgesics of mean
(12 ± 6) mg pethidine only. In Abdelraouf study [31], 1st dose of
rescue analgesics was after a mean of 2 h. Also, they injected their
medications at the end of surgery after gall bladder removal while we
did a preemptive approach by injecting our medications before any
surgical manipulations. Finally, we added lung recruitment maneuver
in all study groups which has an important role in attenuating or even
vanishing postoperative shoulder pain.

Intraperitoneal ketamine alone was used many times in different
studies all with a dose of 0.5 mg/kg [10,32,33]. In those 3 studies,
ketamine was injected at the end of surgery; also the effective post-
operative analgesia was so obvious with very low VAS scores till 24 h
postoperatively. Also, postoperative analgesic consumption was re-
duced dramatically. In a unique study done by Goma et al. [6]; she
concluded that intraperitoneal ketamine in a dose of 0.5 mg/kg may
reduce the postoperative analgesic needs up to 24 h postoperatively in
morbidly obese patients following bariatric surgery. In spite of all the
encouraging previous results, Klimscha et al. [34] also demonstrated
that intraperitoneal ketamine did not have any antinociceptive effects
after intraperitoneal administration in rats. Also, in a study done by
Ahmed and his colleagues [35], he demonstrated the lack of any an-
algesia enhancing effect of ketamine added to bupivacaine 0.5% in
thoracic paravertebral block (TPVB). Finally, Lee et al. [36] did not find
any sensory or motor prolonging effect of ketamine when added to

ropivacaine 0.5% in interscalene block. There are 2 explanations for the
negative results of ketamine's analgesic effect in those 3 antagonising
studies. 1st of all, they used low ketamine concentration. Secondly, it is
assumed that ketamine exerts its local antinociception effect only when
there is an inflammatory process at the site of injection.

Although, in the present study, the blood levels of administered
drugs were not estimated, no major systemic side-effects were recorded
especially that our dosage was limited to 2 mg/kg. Higher doses of
bupivacaine have been used safely. Doses up to 150 mg of bupivacaine
are presumed to be fairly safe [37]. Regarding ketamine side effects, it
is assumed that in sub-anesthetic doses, side effects are infrequent. In
Shawky's study [32], perioperative administration of 0.5 mg/kg keta-
mine, given intraperitoneally, provides effective pain relief without side
effects in patients undergoing laparoscopic surgery and this goes with
our study that showed absence of any side effects in BK group. On the
other hand, a study by Lee and his colleagues [36] have reported 44%
incidence of psychomimetic side effects in patients who had received
ketamine/ropivacaine in interscalene block. As regard postoperative
sedation score; in this study all patients in both groups were fully
conscious in PACU with no sedation at all. This could be attributed to
the early administration of ketamine at the beginning of the operation.
This differs from Shawky's results [32] who administered ketamine at
the end of operation. Their patients in ketamine group were sedated for
30 min after extubation. Finally, regarding patients' hemodynamics, in
a study done by Shawky and his colleagues [32], stable hemodynamics
was noted in ketamine group throughout all postoperative 24 h. Of
course, this is related to effective ketamine analgesia. And this goes
with our study.

There are limitations to our study. First of all, a single dose of ke-
tamine was studied, and further studies are needed to determine the
most appropriate dose of ketamine intraperitonealy. Secondly, our
study has a relatively smaller sample size. Thirdly, we didn't assess the
blood levels of administered drugs. Lastly, we didn’t assess the recovery
profile and extubation time that could be affected by the study medi-
cations.

5. Conclusion

We conclude that intraperitoneal instillation of low dose ketamine
(0.5 mg/kg) as an adjunct to bupivacaine 0.25% in elective laparo-
scopic cholecystectomy significantly reduced post-operative shoulder
pain and analgesic requirement in post-operative period as compared to
bupivacaine 0.25% alone.
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