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Objective: Several modalities for analgesia after laparoscopic procedures have been used. This study aimed to investigate the efficacy 
of early versus late bupivacaine/tramadol combination and bupivacaine/dexmedetomidine combination in analgesia for laparoscopic 
cancer surgeries.
Methods: A total of 100 patients of both genders scheduled for elective laparoscopic cancer surgeries were included. Patients were 
randomly assigned to one of four groups each comprises 25 patients. Group 1: early bupivacaine/tramadol, Group 2: late bupivacaine/ 
tramadol, Group 3: early bupivacaine/dexmedetomidine, and Group 4: late bupivacaine/dexmedetomidine. Early groups received the 
intraperitoneal instillation before start of surgery and late groups received the instillation after completion of surgery. Perioperative 
heart rate (HR) and mean arterial blood pressure (MAP) were recorded. The degree of postoperative pain was measured at rest and 
with cough using Visual analogue scale (VAS) score at 2, 4, 6, 12, 18 and 24 h after surgery. In addition, the total intraoperative 
fentanyl and postoperative morphine doses were calculated.
Results: Both late bupivacaine/tramadol, bupivacaine/dexmedetomidine groups had longer time to receive first analgesic requirement 
(13.4±3.9, 11.3±3.9 h) respectively as compared to early bupivacaine/tramadol, bupivacaine/dexmedetomidine groups (9.8± 3.6, 8.4± 
2.8 h), respectively. Between each early and late group, intraoperative fentanyl consumption was higher for the late groups (75± 22.8, 
73± 21.55µg) versus (32.7± 10.9, 37.5± 13.3 µg), respectively. As regards to rescue analgesic requirements, both early bupivacaine/ 
tramadol and bupivacaine/dexmedetomidine groups consumed more analgesics (5.2± 2.0 and 6.1± 1.8 mg) as compared to the late 
groups (3.2± 0.8 and 4.3± 1.5 mg), respectively. The four groups were comparable for their perioperative HR and MAP values.
Conclusion: Intraperitoneal instillation of bupivacaine/tramadol and bupivacaine/dexmedetomidine could be considered an effective 
route for analgesic administration during laparoscopic cancer surgeries. Early instillation reduced the intraoperative opioid consump-
tion and late instillation resulted in reduced postoperative opioid consumption.
Clinical Trial Registration: https://clinicaltrials.gov/ct2/show/NCT04813016.
Keywords: intraperitoneal analgesia, tramadol, dexmedetomidine, bupivacaine, laparoscopic surgeries

Introduction
Recently, laparoscopic procedures have gained popularity for both surgeons and anesthetists. This popularity is owed to 
the several merits laparoscopic surgeries offer, as enhancing postoperative recovery, lowering the incidence of complica-
tions, and allowing for early mobilization thus help in earlier home discharge with reduced hospital stay and costs.1 
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Previous studies investigated the possibility of lower postoperative pain associated with laparoscopic procedures; 
however, it is not totally pain free.2 Some laparoscopic procedures carry the risk of more intense pain with increased 
analgesic requirements in the immediate postoperative period than after open laparotomies.3,4

Understanding the difference in pain generators between laparotomy and laparoscopy gives an idea that helps in the 
pain control of each of them. While parietal pain is the main generator in laparotomies, visceral pain is predominant after 
laparoscopic surgeries. This visceral pain is caused by the stretching of intra-abdominal cavity, peritoneal inflammation 
and phrenic nerve irritation caused by residual carbon dioxide in the peritoneal cavity resulting in postoperative 
abdominal and shoulder pain after laparoscopy.2,5 Few studies reported the effectiveness of intraperitoneal (IP) admin-
istration of some drugs for pain relief after laparoscopic surgery.6,7 Published studies are heterogeneous and often lack 
appropriate controls, so definitive conclusion cannot be made regarding its value and effectiveness.

Dexmedetomidine is an α2-adrenergic agonist frequently used in anesthesia due to its sedative, anxiolytic, analgesic, 
neuroprotective and anesthetic sparing effect. It also provides excellent sedation, anxiolysis, analgesia and sympatholysis.8 In 
addition, the high selectivity of dexmedetomidine to α2-receptors favored its widespread use in regional anesthesia practice and 
local nerve block techniques.9 The descending inhibitory pathway significantly contributes to the modulation of pain by 
controlling impulse transmission. This action is mediated by the noradrenergic neurons descending through the dorsolateral 
funiculus from the brainstem to the dorsal horn. Like all adrenergic agonists, dexmedetomidine has a significant antinociceptive 
activity through both a central action on the brainstem and a spinal action on the substantia gelatinosa of the dorsal horn.10

Tramadol is a synthetic opioid treating moderate to moderately severe pain. It exists as a racemic mixture, the positive 
enantiomer inhibits serotonin reuptake while the negative enantiomer inhibits noradrenaline reuptake, by binding to and 
blocking the transporters. In addition, tramadol has also been shown to act as a serotonin-releasing agent. Both 
enantiomers are agonists of the μ-opioid receptor and its metabolite O-demethylate, is 6 times more potent than tramadol 
itself. All these effects work synergistically to induce analgesia.11–14

The aim of this study is to examine and compare the effect of both early and late intraperitoneal administration of 
both bupivacaine/tramadol and bupivacaine/dexmedetomidine on the effectiveness of perioperative analgesia and the 
requirement of postoperative rescue analgesics after laparoscopic surgery for abdominal cancer surgeries.

Methods
This double blinded (participant, care provider) study was held in the National Cancer Institute, Cairo University, in the 
period from March 2021 to April 2022 after the approval of the Institutional Review Board and was prospectively 
registered at ClinicalTrials.gov NCT04813016. The study followed the standards of Declaration of Helsinki. Un- 
identified study data generated and analyzed during this study (clinical data and results) are available upon reasonable 
request through contacting the corresponding author following the publication and for a period of 2 years. The study was 
designed to investigate the analgesic efficacy and effect of timing of intraperitoneal instillation of either tramadol or 
dexmedetomidine added to bupivacaine in patients undergoing laparoscopic abdominal cancer surgeries.

One hundred patients aged from 18 to 65 with American Society of Anesthesiologists (ASA I and II) of both genders 
scheduled for elective abdominal laparoscopic cancer surgery were included after a written informed consent was 
obtained. Patients with hepatic, renal and cardiac diseases, those with extensive intraperitoneal adhesions, a history of 
chronic pain medications, drug allergy, change of surgical plan (intraoperative lavage of more than 500mL, prolonged 
surgery more than 3 hours, complicated surgical cases converted to open laparotomies or surgical re-exploration in less 
than 24 hours) were excluded from the study.

All included patients were randomly allocated to one of four groups – each comprises 25 patients by means of 
computer-generated sealed envelopes, which were opened in the operating theatre.

● Group 1 (early tramadol): patients received intraperitoneal instillation of 50 mL bupivacaine 0.25% mixed with 
tramadol 150mg immediately after creation of a pneumoperitoneum.

● Group 2 (late tramadol): patients received intraperitoneal instillation of 50 mL bupivacaine 0.25% mixed with 
tramadol 150mg after completion of surgery and before trocars removal.
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● Group 3 (early dexmedetomidine): patients received intraperitoneal instillation of 50mL bupivacaine 0.25% mixed 
with dexmedetomidine (1µg/kg) after creation of a pneumoperitoneum.

● Group 4 (late dexmedetomidine): patients received intraperitoneal instillation of 50mL bupivacaine 0.25% mixed 
with dexmedetomidine (1µg/kg) after completion of surgery and before trocars’ removal.

All the operative procedures were laparoscopic colectomies which were operated upon by the same colorectal surgery 
team with the same standardized technique to minimize bias. Standard procedures for laparoscopic surgeries were used in 
all patients, the peritoneal cavity was accessed through a 1-cm umbilical incision. A pneumoperitoneum was created 
using carbon dioxide with an insufflation pressure of 15 mmHg with a maximum flow of 2 L/min. Flow and pressure 
were maintained electronically throughout the procedure. Local anesthetic infiltration was applied at all port sites before 
skin incision for port introduction. Four trocars were inserted into the abdominal cavity with the following order: optic 
umbilical trocar (10 mm), right iliac fossa midclavicular line (12mm), right hypochondrial midclavicular line (5mm) and 
left iliac fossa mid clavicular line (5 mm).

Peritoneal Topical Analgesia
In Groups 1 and 3, immediately after placement of the first two trocars and creation of the pneumoperitoneum a 50 mL of 
the analgesic solution (either 0.25% bupivacaine with 150 mg tramadol in Group 1 or 0.25% bupivacaine with 
dexmedetomidine 1 µg/kg in Group 3) was sprayed in the abdominal cavity.

In Groups 2 and 4, at the end of the operation, 50mL of analgesic solution (either 0.25% bupivacaine with 150 mg 
tramadol in Group 2 or 0.25% bupivacaine with dexmedetomidine 1 µg/kg in Group 4) was sprayed in the abdominal cavity.

The instillation at the operative bed was guided by the camera and instilled uniformly into the peritoneal cavity by the 
surgeon using nelton tube 16 fr into left and right paracolic gutter (10 mL on each side), subdiaphragmatic spaces (10 mL 
on each side) and pelvis (10 mL).

A head-down position of 15–20 degrees was maintained for 2 minutes in all patients after intraperitoneal installation 
of the analgesic solution.

General Anesthesia
All patients received 2 mg midazolam intravenously in the holding area before transfer to the operating room. Anesthesia 
was induced with 2mg/kg intravenous propofol, 0.5 mg/kg intravenous atracurium and 2µg/kg intravenous fentanyl. In 
addition, as a part of the multimodal analgesic regimen all patients received dexamethasone 8 mg IV. After tracheal 
intubation, patient received mechanical ventilation to keep end tidal CO2 between 35 and 45 mmHg, general anesthesia 
was maintained using inhalational anesthesia with 1.5–2.0% sevoflurane (end-tidal concentration) and top-up doses of 
muscle relaxant as needed. Intraoperative hemodynamics were measured and recorded. Rescue fentanyl (25 µg) per dose 
was given in case of elevation of HR or MAP ≥20% above the measured baseline. At the end of surgery, reversal of 
residual muscle relaxant was done as needed.

Outcome Measures
The primary endpoint was the total analgesic requirements in the first 24 hours. Secondary endpoints were intraoperative fentanyl 
consumption, the degree of postoperative pain (VAS) at rest, VAS with cough, blood pressure and heart rate monitoring.

Before the induction of anesthesia, patients were informed how to use the visual analogue scale (VAS) as measure-
ment of pain severity: the scale ranged from 0 (no pain) to 10 (worst possible pain). For routine postoperative analgesia, 
all patients received 1gm intravenous (IV) paracetamol every 8 hours alternating with ketorolac 30 mg IV every 12 hours. 
After assessment of pain scores, a bolus of morphine 3mg was administered intravenously in cases experiencing severe 
pain (VAS score ≥4). The total consumption of rescue analgesics (morphine) was recorded for all patients.

Both VAS at rest and with cough were assessed at 2, 4, 6, 12, 18 and 24 h after surgery. Hemodynamic variables 
including mean arterial blood pressure and heart rate were also measured and recorded. Complications as nausea, 
vomiting, hypotension and bradycardia were reported. In patients who experienced nausea or vomiting, ondansetron 
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4 mg was given. Data was collected by a junior medical staff member. Both the patients and the medical staff were 
blinded to the group assignments.

Statistical Analysis
Calculation of sample size was based on a previous study by Shukla et al,15 who reported the average VAS score at 6 
hours (2.78±1.22 and 2.02±0.20) for tramadol and dexmedetomidine respectively. Using power 80% and 5% significance 
level we needed to study 22 patients in each group. This number was increased to a sample size of 25 to adjust for using 
a nonparametric test. Sample size calculation was achieved using G power.

Numerical data was presented as mean (s.d.), while categorical data was presented as number and percentage. 
A P value <0.050 was considered statistically significant. One-way ANOVA was done followed by Bonferroni post hoc 
test for normally distributed data, while Kruskal–Wallis test was used for not normally distributed data. For group 
comparisons and time points, a significant difference was considered P<0.0167 (Bonferroni error correction). The 
independent primary variable was assumed to be the analgesic consumption as the pain scores were influenced by the 
application of analgesics according to on-demand management, these values were compared as secondary variables. 
SPSS version 12.0 (SPSS, Chicago, Illinois, USA) was used for statistical analysis.

Results
One hundred twenty-seven patients referred to anaesthesia assessment clinic were assessed for eligibility, 11 patients did not 
meet the criteria, and 8 patients refused to participate in the study (Figure 1). One hundred and eight patients were allocated 
into four groups, eight patients were excluded due to change in the surgical plan and 100 patients were analysed (25 patients 
in each group). Patients’ demographic data (age, sex, height, weight and BMI), clinical characteristics (hypertension, DM, 
medication and chemotherapy) and duration of surgery were comparable among the four groups (Table 1).

MAP and HR values were insignificantly different among the four groups at all time measurements (Figures 2 and Figure 3).

Figure 1 Patients’ CONSORT flow chart. 
Notes: Adapted from Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised 
Trials. PLoS Med. 2010;7(3):e1000251.25 Copyright: © 2010 Schulz et al. Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/legalcode). 
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000251.
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Intraoperative fentanyl requirement was significantly different among the four groups. All patients in Groups 2 and 4 
needed intraoperative rescue fentanyl doses compared to nine patients in Group 1 and 8 patients in Group 3 (P value 
<0.001). Average intraoperative fentanyl requirement was significantly higher in Group 2 (75±22.8µg) compared to 

Figure 2 Perioperative heart rate values. 
Abbreviations: HR, heart rate; G1, early tramadol group; G2, late tramadol group; G3, early dexmedetomidine group; G4, late dexmedetomidine group.

Table 1 Patients’ Demographic Data, Clinical Characteristics, and Duration of Surgery

G1  
(n=25)

G2  
(n=25)

G3  
(n=25)

G4  
(n=25)

P value

Age (years)

Mean±SD 48.8±11 49.8±9.8 48.3±9.6 48±10.6 0.930

Range 33–65 28–63 32–65 28–65
Gender

Male 12(48.0) 10(40.0) 10(40.0) 9(36.0) 0.853

Female 13(52.0) 15(60.0) 15(60.0) 16(64.0)
Comorbidity 10(40.0) 11(44.0) 8(32.0) 9(36.0) 0.838

HTN 8(32.0) 8(32.0) 8(32.0) 8(32.0) 1.000
DM 7(28.0) 6(24.0) 2(8.0) 5(20.0) 0.321

CTH 7(28.0) 6(24.0) 6(24.0) 7(28.0) 0.976

Weight (kg)
Mean±SD 70.1±11.3 70.3±11.7 71.2±10.2 76.3±10.3 0.158

Range 51–87 50–90 52–87 55–89

Height (m)
Mean ±SD 1.7±0.1 1.7±0.1 1.7±0.1 1.7±0.1 0.651

Range 1.59–1.85 1.55–1.83 1.58–1.83 1.57–1.84

BMI (kg/m2)
Mean±SD 23.7±1.9 24.4±2.3 24.2±2.3 25±2.4 0.222

Range 20.17–27.1 19.57–28.33 19.1–28.33 20.97–31.96

Duration of surgery (min)
Mean±SD 174.6±8.2 173.6±8.5 177±7.2 176.2±7.7 0.422

Range 160–185 160–185 160–185 160–185

Note: P<0.05 is statistically significant. 
Abbreviations: BMI, body mass index; CTH, chemotherapy; DM, diabetes mellitus; HTN, hypertension; SD, standard deviation.
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Groups 1 and 3 (32.7±10.9, 37.5±13.3 µg) respectively and in Group 4 (73±21.55µg) compared to Groups 1 and 3 (32.7 
±10.9, 37.5±13.3 µg) respectively (P value <0.001) (Table 2).

There was no statistically significant difference among the four groups regarding VAS at rest and VAS with cough at 
all time measurements (Table 3) (Figures 4 and Figure 5).

Time of first analgesic requirement was significantly different among the four groups, where time of first analgesic 
requirement was significantly longer in Group 2 (13.4±3.9 h) compared to Groups 1 and 3 (9.8±3.6 and 8.4± 2.8 h, 
respectively), and in Group 4 (11.3±3.9 h) compared to Groups 1 and 3 (9.8±3.6 and 8.4± 2.8 h, respectively) (P<0.001), 
while there was no significant difference between Groups 1, 3 and Groups 2, 4 (P>0.001) (Table 2).

Total morphine requirement was significantly lower in Group 2 (3.2± 0.8 mg) compared to Groups 1 and 3 (5.2± 2.0 
and 6.1±1.8 mg), respectively (P value <0.001). In the same time, Group 4 showed a statistically significant lower 
consumption compared to Group 3 (4.3± 1.5 and 6.1± 1.8 mg), respectively (P value <0.001) (Table 2).

No statistically significant difference was found regarding nausea (P value = 0.906) and vomiting (P value = 0.686) 
among the four studied groups (Table 4).

Discussion
Although investigating intraperitoneal analgesic instillation techniques in different laparoscopic procedures were pre-
viously done, evaluating this technique in laparoscopic cancer resection procedures is still limited. This study demon-
strated that patients undergoing laparoscopic cancer surgeries can experience significant postoperative pain that requires 
postoperative opioid analgesics, and this may be related to the relatively longer duration of pneumo-peritoneum and 

Figure 3 Perioperative mean arterial pressure values. 
Abbreviations: MAP, mean arterial pressure; G1, early tramadol group; G2, late tramadol group; G3, early dexmedetomidine group; G4, late dexmedetomidine group.

Table 2 Intraoperative Fentanyl, Postoperative Morphine Consumption, and First Time to Receive 
Morphine

G1  
(n=25)

G2  
(n=25)

G3  
(n=25)

G4  
(n=25)

P value

Fentanyl intake No 16(64.0)a 0(0.0)a,b 17(68.0)b,c 0(0.0)a-c <0.001*

Yes 9(36.0) 25(100.0) 8(32.0) 25(100.0)
Fentanyl dose Mean ±SD 32.7±10.9a 75±22.8a,b 37.5±13.3b,c 73±21.55a-c <0.001*

Total morphine Mean ±SD 5.2±2.0a 3.2±0.8a,b 6.1±1.8b,c 4.3±1.5c <0.001*

Time for 1st dose Mean ±SD 9.8±3.6a 13.4±3.9a,b 8.4±2.8b,c 11.3±3.9c 0.001*

Notes: * P<0.05 is statistically significant. Post hoc test: a; G1 vs G2, b; G2 vsG3, c; G3 vs G4. Similar lowercase letters (a, b and c) 
denote statistically significant inter-group comparison.
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complexity of the procedures done. To ensure adequate analgesia throughout the study, the authors applied a multimodal 
analgesic regimen to all included patients using dexamethasone given with induction of general anesthesia, intraoperative 
fentanyl and postoperative paracetamol/NSAID, in addition to rescue opioid analgesic (morphine sulphate) in cases with 
VAS ≥4. This multimodal regimen with perioperative opioids comes in contrast to a trial conducted by Bisgaard et al on 

Table 3 Postoperative VAS Scores at Rest and with Cough

VAS G1  
(n=25)

G2  
(n=25)

G3  
(n=25)

G4  
(n=25)

P value

At rest

0 1(1–3) 1(1–3) 1(1–4) 1(1–3) 0.424

2hrs 1(1–2) 1(1–2) 1(1–4) 1(1–2) 0.512
4hrs 1(1–5) 1(1–5) 1(1–6) 1(1–6) 0.236

6hrs 2(1–4) 1(1–4) 2(1–5) 1(1–3) 0.491

12hrs 1(1–3) 1(1–4) 1(1–5) 1(1–5) 0.382
18hrs 2(1–4) 1(1–5) 1(1–5) 1(1–6) 0.562

24hrs 1(1–3) 1(1–4) 1(1–6) 1(0–3) 0.596
With Cough

2hrs 1(1–3) 1(1–2) 1(1–5) 1(1–3) 0.188

4hrs 1(1–6) 1(1–6) 1(1–6) 1(1–7) 0.366
6hrs 2(1–5) 1(1–6) 2(1–7) 1(1–3) 0.331

12hrs 2(1–3) 1(1–6) 1(1–6) 2(1–6) 0.460

18hrs 2(1–3) 2(1–6) 2(1–7) 1(1–3) 0.129
24hrs 2(1–3) 2(1–5) 2(1–6) 1(1–6) 0.444

Note: P<0.05 is statistically significant. 
Abbreviation: VAS, Visual Analogue Score.

Figure 4 Visual analogue scale score at rest. °Outliers. *Extreme outliers. 
Abbreviation: VAS, visual analogue scale.
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patients undergoing laparoscopic cholecystectomy where it was suggested that an opioid sparing multimodal regimen can 
be applied efficiently to control postoperative pain and short acting opioids can be added only if needed. However, such 
difference might be related to the difference in procedures’ nature.4 In this study, it was observed that pre-emptive 
administration of LA with adjuvant drugs resulted in reduced intra-operative analgesic requirements while its adminis-
tration at the end of surgery resulted in longer time to receive first dose of postoperative opioids and decreased opioid 
consumption after surgery. Additionally, intraperitoneal administration of bupivacaine/tramadol resulted in comparable 
postoperative analgesia when compared to bupivacaine/dexmedetomidine combination.

Investigating the effect of intraperitoneal instillation of local anesthetics has proven its efficacy in improving 
perioperative pain and reducing opioid consumption.7 Combination of local anesthetics with additives results in better 
analgesic outcome. Dexmedetomidine is a sedative analgesic drug that is used as an adjuvant to reduce anesthetic and 
analgesic requirements.8 The analgesic effect of α2 agonists is still not entirely explained; however, it affects both 
supraspinal and spinal sites modulating nociceptive transmission. Additionally it is thought to have a peripheral action 
through acting on peripheral α2 adrenoceptors.16 Bupivacaine/dexmedetomidine combination showed a superior effect to 
bupivacaine only administration during different laparoscopic surgeries.9,17–19

Figure 5 Visual analogue scale score with cough. °Outliers, *Extreme outliers. 
Abbreviation: VAS, visual analogue scale.

Table 4 Incidence of Nausea and Vomiting in the Studied Group

G1  
(n= 25)

G2  
(n=25)

G3  
(n=25)

G4  
(n=25)

P value

Complications

Nausea 6(24.0) 7(28.0) 8(32.0) 6(24.0) 0.906
Vomiting 2(8.0) 3(12.0) 4(16.0) 1(4.0) 0.686
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Oza et al compared the antinociceptive effect of bupivacaine versus bupivacaine/dexmedetomidine combination for 
intraperitoneal instillation in laparoscopic cholecystectomy procedures. They stated that adding dexmedetomidine 
resulted in prolonged analgesic effect and lower postoperative analgesic consumption.9 One more study by Namrata 
et al reported same results with different local anesthetic volume.18 Rokhgireh et al further investigated the efficacy of 
intraperitoneal instillation of analgesic drugs in patients undergoing laparoscopic procedures for endometriosis. They 
concluded that compared to normal saline both bupivacaine and bupivacaine/dexmedetomidine combination had superior 
analgesic profile, additionally bupivacaine/dexmedetomidine had a superb effect with prolonged postoperative analgesia 
and reduced postoperative analgesic requirements.19

Furthermore, in a group of patients similar to the current study, Fares et al evaluated the efficacy of laparoscopic 
instillation of saline versus bupivacaine versus bupivacaine/dexmedetomidine combination in cancer patients undergoing 
laparoscopic colorectal resection surgeries. Their results stated that both saline and bupivacaine alone were comparable 
with inferior analgesia to bupivacaine/dexmedetomidine combination. They also reported average time needed to receive 
first analgesic opioid in the bupivacaine/dexmedetomidine group was (9.50± 7.5) hours, while in the current study, it was 
reported to be (8.4±2.8) hours in the early bupivacaine/dexmedetomidine group compared to (11.3±3.9) hours late 
bupivacaine/dexmedetomidine group.

Moreover, adding tramadol as an analgesic drug that acts as an adjuvant to local anesthetics during intraperitoneal 
installation can augment the analgesic effect of local anesthetics, this may be attributed to that it exerts its analgesic 
action through a variety of different targets on the noradrenergic, serotoninergic, and opioid receptors systems.11 Studies 
investigating the intraperitoneal administration of tramadol alone without a local anesthetic although showed superior 
analgesic effect to saline instillation but had less comparable results when compared to intravenous tramadol.12,20 On the 
other hand, the adjuvant effect of local anesthetic/analgesic combination was further investigated by Jamal et al who 
compared either bupivacaine or tramadol alone versus the two drugs combination recording that the adjuvant effect of 
bupivacaine/tramadol had a superior analgesic profile with significant reduction in opioid consumption when compared 
to either drug alone.21 Adding tramadol to local anesthetic (ropivacaine) resulted in reduced postoperative pain score as 
well as reduced postoperative opioid consumption when compared to local anesthetic alone or saline.14,22

When Yadava et al compared bupivacaine/tramadol to bupivacaine/magnesium combination, they reported the 
superiority of magnesium to tramadol. However, after going through their posted results, it was noticed that still tramadol 
can be considered as an effective adjuvant as the average time to request analgesia was approximately 5 hours, and the 
analgesic used for rescue analgesia was paracetamol not opioid. On the other hand, in this study, perioperative analgesia 
was offered as a multimodal regimen given to all patients, with paracetamol and NSAIDs given as an integral part of the 
protocol and morphine used as the rescue analgesic.13

Deshmukh et al compared bupivacaine/dexmedetomidine versus bupivacaine/tramadol instillation during laparo-
scopic cholecystectomy. Their results showed that adding dexmedetomidine to bupivacaine provided better analgesic 
profile than adding tramadol.23 In another two studies done by Shukla et al and Mukkavilli et al, they had different results 
to the current study results where they assessed the analgesic efficacy of bupivacaine versus bupivacaine/dexmedetomi-
dine versus bupivacaine/tramadol combination. They recorded that drug combination was superior to single agent and 
that bupivacaine/dexmedetomidine had a superior analgesic profile.15,24 We owed such difference in the previous studies 
compared to the current study results to the difference in procedure nature, time of procedure, different analgesic regimen 
as well as the higher dose of tramadol we used.

Conclusion
In the current study, it was observed that early intraperitoneal instillation of bupivacaine/tramadol and bupivacaine/ 
dexmedetomidine combination resulted in significant reduction in intraoperative fentanyl consumption when compared to 
late instillation. Additionally, the late intraperitoneal instillation of bupivacaine/tramadol and bupivacaine/dexmedeto-
midine combination resulted in delayed first dose of postoperative morphine requirement with reduced total postoperative 
morphine consumption.
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Significance
This study evaluates the efficacy of early versus late intraperitoneal instillation of either bupivacaine/tramadol combina-
tion or bupivacaine/dexmedetomidine combination in analgesia for laparoscopic cancer surgeries.
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