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ABSTRACT

Background: Recently the use of local anaesthetics, instilled intraperitoneally, alone or mixed with other drugs, after laparoscopic
cholecystectomy to reduce post operative analgesia is attaining popularity.

Aims And Objectives: To compare the quality and duration of post-operative analgesia using intraperitoneal Bupivacaine plus Tramadol (BT) and
Bupivacaine plus Magnesium sulfate (BM) in patients operated for laparoscopic cholecystectomy.

Materials And Methods: We carried out a prospective, randomised, double-blind study in 50 patients aged between 20 to 45 years undergoing
laparoscopic cholecystectomy with ASA grade 1 and 2. They were randomly divided into two groups of 25 each, Group BT: were given 0.25% 30
ml bupivacaine and 100 mg tramadol and Group BM: were given 0.25% 30ml bupivacaine and 50 mg MgSO4. The parameters assessed and
compared were the analgesic efficacy, duration of pain relief and associated side effects.

Results: We found more number of females than males, but difference was not statistically significant difference (P > 0.05). We did not find any
statistically significant difference between the groups with respect to the duration of anaesthesia (P > 0.05). We found that the post operative pain
relief was 1 to 2 hours more for BM group compared to BT group, the difference being statistically significant. We found that no side effects
occurred in patients of both groups except nausea and vomiting in two patients in BT group which was statistically not significant (P> 0.05).
Conclusion: Intraperitoneal instillation of Bupivacaine-MgS04 combination provides good analgesia in first 24 hours after surgery, with longer
duration of pain free period when compared to Bupivacaine-Tramadol combination.
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INTRODUCTION

For analgesia, intraperitoneal instillation of local anaesthetics and
opioids in laparoscopic surgeries is attaining recognition. There is a
major variation in the quality of pain associated with laparoscopic
cholecystectomy and laparotomy. It is observed that the pain after
laparotomy is mainly parietal in nature, while it is more of visceral pain
after laparoscopic cholecystectomy. Usually, the pain after
laparoscopic cholecystectomy was found to be extremely
unpredictable in intensity and also in duration.””

Magnesium Sulphate (MgSO,) has an antinociceptive action and this is
utilized by anaesthetists in cases of chronic pain, as it manages the
duration and intensity of postoperative pain. Tramadol has also been
shown to have a local action when administered intraperitoneally after
laparoscopic surgery.™”

Few studies have been carried out to find about the effectiveness of
local anaesthetics, instilled intraperitoneally, alone or mixed with
other drugs, after laparoscopic cholecystectomy. But still there is no
consensus concerning the dose, concentration, site and manner of
administration.’

We carried out this study to compare the quality and duration of post-
operative analgesia using intraperitoneal Bupivacaine plus Tramadol
(BT) and Bupivacaine plus Magnesium sulfate (BM) in patients
operated for laparoscopic cholecystectomy.

MATERIALSAND METHODS

We carried out a prospective, randomised, double blind study after
obtaining institutional ethics committee approval. Our study included
50 patients aged between 20 to 45 years undergoing laparoscopic
cholecystectomy with ASA grade 1 and 2 from December 2021 to
February 2022. All the patients were explained in detail about the study
and written informed consent was obtained from them. They were
randomly divided into two groups of 25 each.

1. Group BT: were given 0.25% 30 ml bupivacaine and 100 mg
tramadol

2. Group BM: were given 0.25% 30ml bupivacaine and 50 mg MgSO, .

A meticulous pre-anaesthetic evaluation was carried out on all the
patients. Systematic randomised allocation method was followed. This

was a blind study as an anaesthesiologist not involved in the conduct of
anaesthesia instilled the study drugs into the peritoneal cavity, whereas
another anaesthesiologist did the data collection and analysis. The
patients were well-informed about the visual analogue scale (VAS)
pain score of 0—10, which was used to assess pain.

Haemodynamic variables and side effects were also noted and
compared at different time points.

The key outcome was to compare the analgesic efficacy and duration
of painrelief.

Inclusion Criteria

1. Patients undergoing laparoscopic cholecystectomy,
2. Patients of ASA grade 1 and 2 and

3. Patients aged between 20 to 45 years.

Exclusion Criteria

1. Patients with allergy to the study drugs (MgSO,, bupivacaine and
tramadol),

2. Chronic alcoholics,

3. Patients with heart block or renal failure and

4. Patients with peritoneal drain after surgery.

Standard monitoring was done with pulse oximetry, blood pressure,
end-tidal CO, and three lead electrocardiogram. General anaesthesia
was given with intravenous (IV) lignocaine 1.0 mg/kg, fentanyl
2.0ig/kg and propofol 2.0 mg/kg. IV vecuronium 0.1 mg/kg was used
to facilitate endotracheal intubation. Isoflurane along with 50%
oxygen in air and positive pressure ventilation was used to maintain
anesthesia. Later on the instillation of the study drugs into the
peritoneal cavity was carried out through laparoscopic ports guided by
the surgical camera. In the postoperative room, when the patients were
fully awake and responding to vocal commands, VAS pain score was
recorded at 1,2,4,6,8,12 and 24 hours after surgery. The time duration
of'the first demand for analgesia and total paracetamol consumption in
24 hours was recorded.

Heart rate (HR), systolic blood pressure (SBP) and diastolic blood
pressure (DBP) were recorded 5 minutes before induction (i.e.,
baseline parameters) and subsequently every 5 minutes for the first 20
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minutes after the administration of study drugs. The side effects of the
studied drugs like nausea, vomiting (NV), loss of tendon reflexes and
hypotension were also observed during post-operative period at
intervals of 30 minutes, 40 minutes, 1 hour, 2, 4 and 6 hours after
shifting to recovery room.

Statistical analysis was performed with SPSS for Windows: IBM
Corp. Version 20.0. Armonk, NY, USA. Significance test was done
with independent samples t-test. Results were displayed as mean
+standard deviation, and for all statistical tests, P <0.05 was considered
statistically significant.

RESULTS

When demographics were compared between two groups, they were
comparable in terms of age, gender, weight and height. We found more
number of females than males, but difference was not statistically
significant difference (P> 0.05).

We did not find any statistically significant difference between the
groups with respect to the duration of anaesthesia (P> 0.05) (Table 1).

Table 1 : Demographic Profile, Duration Of Surgery And
Anaesthesia In Two Groups

Parameters Group BT |Group BM |p-value
(n=25) (n=25)

Age in years 37.84+6.32 [38.69+6.45 |0.6400

Sex (Males/Females) 12/13 11/14 >0.05

Duration of Surgery 53.61+£5.48 |51.98+7.13 |0.3693

(minutes)

Duration of Anaesthesia 72.98+4.09 [73.56+5.07 |0.6527

(minutes)

We found that the post operative pain relief was 1 to 2 hours more for
BM group compared to BT group, the difference being statistically
significant (Table 2).

Table 2 : Visual Analogue Scale Pain Score At Different Time
Intervals In Two Groups

VAS Group BT Group BM p-value
(n=25) (n=25)
1 hour 3.52+2.75 1.89+1.13 0.0086
2 hours 3.92+2.31 2.69+1.25 0.0234
4 hours 4.95+2.52 2.12+1.58 <0.0001
6 hours 2.98+1.41 2.16+1.24 0.0339
8 hours 2.65+1.09 1.69+1.54 0.0142
12 hours 2.96+1.67 2.04£1.56 0.0498
24 hours 2.32+1.12 1.66+1.02 0.0343

SBP was recorded at 5 minutes interval in both groups after the
intraperitoneal instillation of study drugs. When SBP during the
observation period was compared with baseline SBP, the difference
was found to be statistically insignificant (P> 0.05).

Similarly DBP was also recorded at 5 minutes interval in both groups
and DBP during the observation period was compared with baseline
DBP, the difference was found to be statistically insignificant (P>0.05).

Complaints of side effects like nausea, vomiting, loss of tendon
reflexes and haemodynamical abnormalities like hypotension were
recorded during post-operative period at intervals of 30 minutes, 40
minutes, 1 hour, 2, 4 and 6 hours after shifting to recovery room. We
found that no side effects occurred in patients of both groups except
nausea and vomiting in two patients in BT group which was
statistically not significant (P> 0.05).

DISCUSSION

Laparoscopic cholecystectomy when compared to open
cholecystectomy has several advantages like decreased postoperative
pain and the need for postoperative analgesia, shortened hospital stay.
Still in order to increase the success rate of outpatient laparoscopic
cholecystectomy, improved post-operative analgesia, using
opioidsparing regimens was suggested as both pain and opioids may
induce nausea.’ For obtaining analgesia, traditionally analgesics were
given parenterally. Recent studies have shown that instillation of local
anaesthetics and opioids intraperitoneally showed better pain relief
with minimal side effects and this is gaining popularity."

The underlying mechanism of attaining analgesia by instillation of

local anaesthetics intraperitoneally around the operative site is thought
to be the obstruction of conduction from visceral sites, thus lessening
of the intensity of referred pain.”

Other factor contributing for analgesia might be the absorption from
the large peritoneal surface into systemic circulation.” There is a
contradictory opinion about when to administer the local anaesthetic.
Few authors suggested for early instillation of intraperitoneal local
anaesthetics as it provides better control of post-operative pain when
compared with instillation at the end of the surgery, but few others have
contradicted this and suggested otherwise.”"

The underlying mechanism of attaining analgesia by MgSO' is thought
to be due to the reduction of calcium influx to the cell by magnesium.
Magnesium also antagonises N-methyl-D-aspartate (NMDA)
receptors, which are critical for neuronal signalling as well as pain
processing in the central nervous system, thus reducing post-operative
pain as both somatic and visceral pain fibres are blocked.’
Conventionally in laparoscopic cholecystectomy, MgSO4 is given in
various routes such as an IV bolus, continuous infusion, epidural
infusion and in the subarachnoid space.

Recently it has been shown that intraperitoneal local anaesthetics alone
or in addition to MgSO" improved post-operative pain after
laparoscopic cholecystectomy.”

In our study, we compared the quality and duration of post-operative
analgesia using intraperitoneal Bupivacaine plus Tramadol (BT) and
Bupivacaine plus Magnesium sulfate (BM) in patients operated for
laparoscopic cholecystectomy.

We found that patients in BM group showed a decreased post-
operative pain in first 24 hours after surgery along with longer pain-
free period compared to patients in BT group after laparoscopic
cholecystectomy. Our findings are in accordance with Maharjan SK et
al. They compared intraperitoneal instillation of bupivacaine, solely
and in addition to MgSO® in a dose of 50 mg/kg and found that the
patients receiving intraperitoneal bupivacaine with MgSO" at the end
of the surgery had better pain relief for a period of 2—5 hours compared
with patients who were given only intraperitoneal bupivacaine."

Buyukakilli B et al carried out a study on frog sciatic nerves and found
a better conduction block with MgSO' plus bupivacaine but not with
Tramadol and bupivacaine.”

Akinci SB et al compared the effectiveness of tramadol given IV and
intraperitoneally regarding the post operative analgesia after
laparoscopic cholecystectomy and found that IV tramadol produced a
better post-operative analgesia than intraperitoneal dose of tramadol.”
Shukla U et al compared the effectiveness of bupivacaine alone,
bupivacaine with tramadol and intraperitoneal instillation of
bupivacaine in combination with dexmedetomidine. They found that
intraperitoneal instillation of bupivacaine in combination with
dexmedetomidine to be superior than other two in reducing post
operative pain."

We also found that the addition of MgSO' to bupivacaine decreased the
heart rate slightly less than baseline and became stable thereafter when
compared to patients who were given bupivacaine and tramadol after
laparoscopic cholecystectomy.

Our findings are in agreement with that of Jee D et al.” We recorded
nausea and vomiting in two patients in the BT group but not in any
patient in the BM group, the difference being statistically insignificant.
Our findings are in accordance with that of Mentes O et al. According
to them MgSO" blocks NMDA receptors found in emetic pathways and
structures related with the final common pathway for vomiting.'

CONCLUSION

Intraperitoneal instillation of Bupivacaine-MgS0, combination
provides good analgesia in first 24 hours after surgery, with longer
duration of pain free period when compared to Bupivacaine-Tramadol
combination, with almost no side effects in both the groups.
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