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ABSTRACT
OBJECTIVE: This study aimed to investigate the effects on postoperative pain of ketamine and dexmedetomidine addition
to bupivacaine in a transversus abdominis plane (TAP) block in laparoscopic cholecystectomy.
METHODS: A retrospective study was conducted patients who underwent ultrasound-guided TAP block in laparoscopic
cholecystectomy. The patients were divided into three groups: Group BD (Bupivacaine+Dexmedetomidine), Group BK (Bupivacaine+Ketamine), and Group B (Bupivacaine). Our primary outcomes were pain scores with Visual Analogue Scale (VAS),
postoperative first analgesic time and tramadol consumption in 24 hours postoperatively. Secondary outcomes were intraoperative hemodynamic changes, rescue analgesic requirement and side effects.
RESULTS: The first analgesic administration time was significantly shorter in Group B and significantly longer in Group BD
than the other two groups. Pain score at rest in Group B at 0th hours was significantly higher than that of Group BD and VAS
pain score Group BD at 2nd hours was significantly lower than the other two groups. There was no significant difference between the groups regarding tramadol consumption and the requirement of rescue analgesics.
CONCLUSION: Dexmedetomidine and ketamine can be added to the bupivacaine for the TAP block without major side-effects. The combination of dexmedetomidine and bupivacaine provides better analgesia in the first postoperative 2nd hour than
other groups and hence extends the time to the first analgesic demand.
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M

any methods, such as patient-controlled thoracic
epidural analgesia, intravenous patient-controlled
analgesia, the intraperitoneal injection of local anesthetics, non-steroidal anti-inflammatory drugs, opioids, and
multimodal analgesia, have been used for postoperative
pain after laparoscopic cholecystectomies [1, 2]. Rafiin
was first described transversus abdominis plane (TAP)
block in 2001, and the TAP block provides up to 24

hours of analgesia [3]. Local anesthetics administration
between the T6-L1 spinal nerve roots alleviates pain
in abdominal procedures [4]. Improvements have been
made to TAP with the addition of ultrasound guidance
to confirm the proper region and avoid complications [4].
Ultrasonography (USG) guided techniques may have
the advantage of being effective and safe through direct
needle visualization [5]. Bupivacaine, ropivacaine, and
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levobupivacaine are generally preferred local anesthetic
agents for TAP block [6]. Only few studies have studied
the additions to the TAP block of local anesthetics, such
as dexamethasone [7], epinephrine [8], fentanyl [9], and
dexmedetomidine [10, 11].
We studied the effects on postoperative pain of ketamine and dexmedetomidine addition to bupivacaine in
a TAP block applied under ultrasonography in laparoscopic cholecystectomy.
MATERIALS AND METHODS
The study protocol was approved by the Local Ethics
Committee (Uludag University Ethics Committee Decision Number: 28 March 2017/2017-4/22). Our study
was a single-center, retrospective, and observational trial and performed in accordance with the principles of
the Declaration of Helsinki. The patients included were
those aged 18–65 years who were applied with TAP
block using ultrasonography in a laparoscopic cholecys-
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Highlight key points
•

TAP block is an effective, safe, and technique with no significant side effects.

•

Ketamine and dexmedetomidine as an adjuvant agent can
be added in the TAP block.

•

The first analgesia requirement was significantly longer in
the dexmedetomidine group.

tectomy under general anesthesia between September
2016 and March 2017. The archive records of the patients were examined. Any patients with incomplete records were excluded from this study.
A total of 187 of 300 patients were excluded from this
study. The remaining 113 patients were grouped according to the drugs used for TAP block, and 104 of them
were analyzed retrospectively (Fig. 1). The patients were
grouped according to the drugs used for TAP block.
Bupivacaine Group (B) received 40 ml solution containing 1 mg/kg bupivacaine (Bustesin®, Vem, Ankara,
Turkey) + saline (n=39).

Assessed for eligibility (n=300)
Enrollment

		
•
•
•
•
•

Excluded (n=187)
Age (n=7)
Conversion to open surgery (n=9)
Urgent surgery (n=16)
Missing archive records (n=19)
Included in the another study (n=136)

Included in the study (n=113)
Grouping

Group B (n=39)

Group B (n=39)
Did not receive intervention (n=4)
• Removal of PCA device before 24 h (n=4)

Group B (n=35)

Group BK (n=37)
Follow-up

Group BK (n=37)
Did not receive intervention (n=2)
• Removal of PCA device before 24 h (n=2)

Analysis

Group BK (n=35)

Figure 1. Flow chart of this study.

Group BD (n=37)

Group BD (n=37)
Did not receive intervention (n=3)
• Removal of PCA device before 24 h (n=3)

Group BD (n=34)
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Table 1.
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Demographic characteristics of the patients

		
Age (year), Mean±SD
Sex (Female %)
BMI (kg/m2), Mean±SD
ASA, %
I
II
Operation time (minute), Mean±SD

Group B (n=35)

Group BK (n=35)

Group BD (n=34)

p*

46.43±12.65
82.9
27.27±2.81

43.71±10.86
80
27.48±3.57

46.12±14
73.5
29.11±4.46

0.613
0.624
0.102

57.1
42.9
44±12.11

51.4
48.6
40.85±13.36

32.4
67.6
42.20±12.44

0.098
0.561

SD: Standard deviation; BMI: Body mass index; ASA: American Society of Anesthesiology; *: ANOVA and Kruskal Wallis tes.

Bupivacaine Ketamine Group (BK) received 40 ml
solution containing 1 mg/kg bupivacaine+0.5 mg/kg ketamine (Ketalar®, Pfizer, Istanbul, Turkey)+saline (n=37).
Bupivacaine Dexmedetomidine Group (BD) received
40 ml solution containing 1 mg/kg bupivacaine+1 mcg/
kg dexmedetomidine (Precedex®, Meditera, Izmir, Turkey)+saline (n=37).
Outcomes
The primary outcomes evaluated the pain scores with
a visual analogue scale (VAS) (0=no pain, 10=worst
imaginable pain), time of the first analgesic, and the
amount of tramadol consumption at the 24th postoperative hour (time to admission to recovery room was defined as 0th). The secondary outcomes evaluated the side
effects (e.g., nausea, vomiting, respiratory depression,
nystagmus, hallucinations, bradycardia and hypotension) requirement for rescue analgesia, intraoperative
bradycardia, tachycardia, hypotension and hypertension during 24 h follow-up.
Statistical Analyses
All statistical analyses were performed using IBM SPSS
ver. 23.0 (Statistical Package for the Social Sciences, NY,
USA). Continuous variables were described as means
and standard deviations, or median, minimum and maximum as necessary. Categorical variables were defined
as frequency and percentage. Continuous variables were
compared using ANOVA and Kruskal Wallis tests when
the data were not normally distributed. A Bonferroni
test was used for multiple pairwise comparisons. For responses at different time points, percent changes and differences were calculated according to the baseline mea-

surement. These percent changes and differences were
compared between groups. Categorical variables were
compared using Pearson’s chi-squared test and the Fisher-Freeman-Halton test. A p-value <0.05 was considered
significant. According to a pilot study, using a pooled
standard deviation of VAS score (2.3), a power analysis
indicated that a sample of 34 patients would be needed
for each group to detect an effect size (d=0.31) with 80%
power with alpha at 0.05, 2-sided significance level.
RESULTS
Among 300 patients who had been undergoing laparoscopic cholecystectomy, 113 were included in this study
and 104 of them analyzed statistically (Fig. 1). No statistically significant differences were found between the
groups regarding the demographic data (Table 1).
Pain scores at rest were significantly lower in Group
BD than in Group B (p=0.030) at 0th hours. VAS pain
scores in Group BD at 2nd hours were significantly lower
than the other groups (p=0.004, Table 2). No significant
difference was found between the three groups regarding the pain scores examined at the other time points
(p>0.05, Table 2). A significant difference was observed
between the groups regarding the time of requirement
for the first analgesic (p<0.05). In Group B, the time
of requirement for the first analgesic was significantly
shorter than in the other two groups and in Group BD,
the time was significantly longer than in the other two
groups (Table 3). No significant difference was observed
between the groups regarding the amount of tramadol
consumption in the first 24 hours (p>0.05, Table 3).
No significant difference was observed between the
groups regarding the heart rate values at baseline, before
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Table 2. Comparison of Visual Analogue Scale scores between groups
		

Group B (n=35)

Group BK (n=35)

Group BD (n=34)

p*

Binary comparisons**

0		
3 (0–8)
1 (0–8)
1 (0–6)
0.035
						
						
2nd h
0 (-3–5)
0 (-8–3)
0.5 (-3–4)
0.004
						
						
4th h
-1 (-3–5)
0 (-8–3)
0 (-6–4)
0.410
6th h
-1 (-4–6)
0 (-8–5)
0 (-6–4)
0.143
12th h
-2 (-5–3)
0 (-8–3)
0 (-5–3)
0.184
24th h
-2 (-5–3)
0 (-8–2)
0 (-6–5)
0.180

Group BD-BK: 0.772
Group BD-B: 0.030
Group BK-B:0.436
Group BD-BK: 0.009
Group BD-B: 0.016
Group BK-B: 1.000
–
–
–
–

VAS: Visual Analogue Scale; *: Kruskal Wallis test; **: Bonferroni. For the comparison of VAS scores (at 2nd, 4th, 6th, 12th and 24th) changes were calculated as the difference of VAS according to baseline VAS.

Table 3. Analgesic usage profile of the groups
		
Time of first analgesia (minute), Median (min.–max.)
Total tramadol consumption during 24h (mg), Median (min.–max.)
Requirement of rescue analge-sics, %

Group B (n=35) Group BK (n=35) Group BD (n=34)
20 (5–240)
200 (50–550)
25.7

90 (5–240)
200 (50–500)
11.4

120 (10–600)
150 (0–400)
14.7

p*
<0.001†
0.064
0.255

min.: Minimum; max.: Maximum; *: Kruskal Wallis test; †: Bonferroni (Group B-BK: 0.016, Group B-BD: <0.001, Group BK-BD: 0.009).

intubation, after intubation and at 5, 10, 15, 20, 25 and 30
minutes intraoperatively (p>0.05). When a comparison
was made regarding the mean arterial pressure (MAP),
the values measured at 25 minutes were significantly higher in Group B than in the other two groups (p=0.006).
No significant difference was observed between the
groups regarding the other MAP values (Fig. 2). No significant difference was observed between the groups regarding the intraoperative development of hypotension,
hypertension, bradycardia, and tachycardia (p>0.05). No
significant difference was observed between the groups
regarding the requirement for rescue analgesia (p>0.05,
Table 3). Rescue analgesia, diclofenac 75 mg was applied
intramuscularly. In the postoperative period, nausea was
observed in one patient in Group BK. In Group BD, hypotension was seen in one patient and bradycardia in one
patient. No complications were observed in Group B. No
significant difference was observed between the groups
with respect to patient satisfaction (p>0.05).

Our Clinical Anesthesia Management
All patients were premedicated with iv midazolam
(0.01–0.02 mg/kg). After standard monitoring, patients were intubated using fentanyl (1–2 mcg/kg),
propofol (2–3 mg/kg) and rocuronium (0.6 mg/kg).
Anesthesia maintenance was provided with sevoflurane in an air+ O2 mixture administered. Ondansetron
4 mg IV was administered intraoperatively. All TAP
blocks were performed after induction of anesthesia
with ultrasound guidance by the anesthesiologist. A
linear ultrasound (Esaote®, MyLab30Gold Cardiovascular, Florence, Italy) probe was placed on the wall
of the upper abdomen, obliquely along the subcostal
margin close to the midline after intubation of the patient. After identifying the rectus abdominis muscle,
the ultrasound probe was then moved in a lateral and
oblique direction along the subcostal margin until the
transversus abdominis muscle was identified posterior to the rectus muscle. Bilateral application of the
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Figure 2. Mean values of Mean Arterial Pressure (MAP) according to groups (ANOVA).
Group B: Bupivacaine group; Group BK: Bupivacaine+Ketamine group;
Group BD: Bupivacaine+Deskmetedomidine group; *: p Group B-BK: 0.016,
Group B-BD: 0.015, Group BD-BK: 1.000.

TAP block was performed with an 80 mm 22 G needle
(Stimuplex® Ultra, B. BraunMelsungen AG, Germany) into the plane between the rectus abdominis and
transversus abdominis muscles. All patients received
patient-controlled intravenous analgesia (PCA) with
90 ml saline and 10 ml tramadol for postoperative pain
management (bolus dose 5 ml, and no continuous infusion) for 24 hours.
DISCUSSION
This study was evaluated the postoperative pain of ketamine or dexmedetomidine addition to bupivacaine for
TAP block applied under ultrasonography guidance in
laparoscopic cholecystectomy. The main result of this
study was that the time to a requirement for analgesia
was significantly longer in the dexmedetomidine group
compared to the other groups. Pain scores in Group B at
0th hours were significantly higher than Group BD and
pain scores in Group BD at 2nd hours were significantly lower than that of the other two groups. There was
no difference in VAS values after the second hour. No
significant difference was observed between the groups
regarding tramadol consumption and the need for rescue
analgesia in the first 24 hours.

In recent years, the use of ultrasound-guided TAP
block has become more widespread in laparoscopic cholecystectomy. TAP block can provide efficient postoperative analgesia [12, 13]. In the reports in the literature,
different volumes (15–30 ml), different agents (bupivacaine, ropivacaine, and levobupivacaine) and different
concentrations have been used in TAP blocks [12, 13].
Bupivacaine concentration varies from 0.125% to 0.5%
[12, 13]. Thus, the risk of local anesthetic toxicity was
kept low by administering a low dose of bupivacaine in
the fixed total volume.
Several adjuvant agents are added to local anesthetic in
the application of peripheral or regional blocks to provide
effective, long-lasting and safe analgesia in a single administration [14]. Dexmedetomidine is a selective α2-adrenoreceptor agonist and when administered IV, provides analgesia and sedation without causing respiratory depression
[15]. Studies have shown that the addition of dexmedetomidine to local anesthetics in central and peripheral
blocks is effective in potentiating the local anesthetic effect
and decreasing the need for analgesia [16–18]. In a study
conducted by McDonnell et al. [19], complete regression
of the sensory deficit caused by a TAP block was observed
after 24 hrs. Various adjuvants have been described to
prolong the sensory block and these are used in daily clinical practice. In previous studies in the literature, dexmedetomidine has been used at a dose of bilateral 1 mcg/kg
as appropriate for TAP block [15, 17, 18]. The dose used
in the current study was the same as that in the literature.
Several studies have shown that prolonged analgesia with
the addition of dexmedetomidine to bupivacaine in the
TAP block has provided a lower need for morphine and
lower VAS pain scores [10, 11]. However, some studies
have shown that the addition of dexmedetomidine had no
benefit on the pain scores [15, 17, 18]. In our study, we
found that the time to the first analgesic requirement was
significantly shorter in the bupivacaine group and significantly longer in the dexmedetomidine group. However, no
statistically significant difference was determined between
the bupivacaine, dexmedetomidine and ketamine groups
regarding pain scores, amount of tramadol consumption
and a requirement for rescue analgesia throughout the
first 24 hours postoperatively. It has been suggested that
there could be an association between dexmedetomidine
and some side-effects, such as hypotension, bradycardia,
and sedation, especially with the use of higher doses [16].
In the current study, these side-effects were not observed
as a low dose of dexmedetomidine was used. Only one
patient had bradycardia.
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The unique property of ketamine is its mechanism
of action at the NMDA receptors. Although it has been
defined as a general anesthetic, nowadays, it is commonly
used in sub-anesthetic doses for cases of severe depression and acute and chronic pain management. It has
been believed that, for chronic pain, ketamine reverses
central sensitization and enhances descending modulatory pathways [20]. Ketamine is also used in both inpatient and outpatient settings for acute pain management.
Ketamine is a good choice in emergency departments for
patients with refractory pain in the perioperative period, to alleviate procedure-related discomfort, and in opioid-tolerant patients [21]. As an agent with anesthetic
and analgesic properties, the efficacy of ketamine in regional anesthesia has been reported in several studies
[22–25]. These studies are limited to the application site
of the peripheral block with ketamine. In stellate ganglion blockade and infiltration to the peritonsillar region,
ketamine has been applied at a dose of 0.5 mg/kg [26,
27]. In the groups applied with ketamine in both studies,
effective analgesia was determined to have been provided without any evident side-effects in the postoperative
period [26, 27]. To our knowledge, there has been no
previous study where ketamine has been added to bupivacaine in the TAP block. Ricciardelli et al. [28] showed
that the addition of ketamine (0.5 mg/kg bolus and 0.2
mg/kg/h infusion) to the standard pain control regimen
for spinal fusion procedures for the correction of idiopathic scoliosis successfully reduced the total morphine
consumption. Kasputyte et al. [29] found that pre-incisional single dose ketamine (0.15 mg/kg iv bolus) reduces postoperative opioids consumption but does not have
an effect on postoperative pain intensity and side effects
after remifentanil infusions in patients undergoing bariatric surgery. In our study, ketamine, one of the multimodal analgesia methods, was administered at a dose of
0.5 mg/kg, similar to the literature.
There are some limitations to this study. The retrospective design of this study was the first limitation.
Secondly, it was not possible to evaluate parameters at
the onset of anesthesia because the TAP block was performed following the induction of general anesthesia.
Thirdly, clinical signs or symptoms of neurotoxicity were
not assessed. Nevertheless, there were no significant
changes in hemodynamics intraoperatively or postoperatively. The other limitation was that dexmedetomidine and ketamine plasma concentrations could not be
compared between patients to determine whether their
actions were related to systemic absorption or a purely
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local effect. Furthermore, that the doses of adjuvant ketamine in TAP block have not been specified in previous
studies can be considered a limitation.
Conclusion
Ketamine or dexmedetomidine can be added to bupivacaine without major side effects for the TAP block.
The combination of dexmedetomidine and bupivacaine
compare to ketamine to bupivacaine prolongs the time
to first analgesic requirement. This study can be considered to contribute to the literature as a study which has
investigated the effects of ketamine or dexmedetomidine
as adjuvant agents added to bupivacaine for TAP block.
However, there is a need for further prospective studies
on this subject.
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