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ABSTRACT 
 

Background and Aim: Intraperitoneal (IP) administration of local anesthetic is considered a 
method of control of visceral component of pain. This method cannot be used as sole agent for 
pain relief after laparoscopic cholecystectomy (LC). Transversus Abdominis Plane block (TAP) 
becomes a useful anesthetic technique in the treatment of postoperative pain after the LC surgery. 
The aim of the study was to compare between IP bupivacaine –Magnesiu;m Sulfate (MgSO4) and 
TAP by bupivacaine- MgSO4 for pain relief after LC. 
Materials and Methods: This was a randomized double blinded study on sixty patients ASA I &II, 
age from 18 to 60 years old, undergoing elective LC surgery were randomly classified into two 
equal groups (30 patients in each group). Group I: IP instillation of 30 ml [15 ml bupivacaine 0.5% 
(75mg) plus 2.5ml MgSO4 (250 mg) plus 12.5 normal saline].Group II: Ultrasound guided subcostal 
TAP block was performed by using total volume 20 ml on each side [10 ml bupivacaine %0.5 (50 
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mg) plus 1.5ml MgSO4 (150 mg) plus 8.5 normal saline]. Heart rate (HR) and Mean Arterial Blood 
Pressure (MAP) were measured at 5 min before induction and every 15min after induction till the 
end of operation and then every 5 min for the first 20 mins after administration of study drugs then 
they recorded at interval of 30mins, 1hr, 2hrs, 4hr and 6hr postoperative. Numeric Rating Scale 
(NRS) at emergence, 2, 4, 8, 12, 18 and 24hr after recovery, first rescue analgesia time, 
postoperative analgesic consumption, length of hospital stay(LOS), patients’ satisfaction and post-
operative complications were recorded.  
Results: There were insignificant differences in HR and MAP between the two groups. There was 
a significant decrease in NRS at 4hr and 8 hr in group II than group I. There was a significant 
decrease regarding to time of first rescue analgesia, total postoperative analgesic consumption 
and LOS in group II compared to group I. There was a significant increase of satisfaction in group 
II compared to group I. There was an insignificant difference between both groups in nausea, 
vomiting, hypotension, bradycardia, bradypnea or MgSO4 toxicity. 
Conclusion: TAP by bupivacaine-MgSO4 has superior analgesia, longer duration, less 
postoperative analgesic consumption and more satisfaction in patients undergoing LC than IP 
block by bupivacaine-MgSO4. 
 

 

Keywords: Intraperitoneal; transversus abdominis plane; magnesium sulphate; laparoscopic 
cholecystectomy; bupivacaine. 

 

1. INTRODUCTION 
 

Postoperative pain remains the main complaint 
and the first reason for prolonged convalescence 
after laparoscopic cholecystectomy (LC) [1].

 

Intense acute pain after LC may be the reason of 
occurrence of chronic pain post- LC syndrome 
[2].

 

 

Magnesium sulphate (MgSO4) has 
antinociceptive effect, so it is useful in                 
chronic pain, also it reduces influx of                   
calcium inside the cell, and antagonizes N-
methyl-D-aspartate [NMDA] receptors, which               
are vital for pain processing and neuronal 
signaling in the central nervous system.             
MgSO4 decreases postoperative pain by blocking 
both somatic and visceral pain fibers. 
Bupivacaine

 
inhibits the compound nerve action 

potentials which markedly enhanced by MgSO4 
[3].

 

 

IP administration of local anesthetic is 
considered a method of control of visceral 
component of pain and they are used either 
during or after surgery by many surgeons to 
decrease postoperative pain.  This method 
cannot be used as sole agent for pain relief after 
LC [4].

  

 

Transversus abdominis plane block (TAP) 
become a useful anesthetic technique in the 
treatment of postoperative pain after the LC 
surgery [5]. 
 

The aim of the study was to compare between IP 
bupivacaine - MgSO4 and TAP by bupivacaine- 
MgSO4 for pain relief after LC.

 

2. SUBJECTS AND METHODS 
 

This was a randomized double blinded study in 
Tanta University Hospitals in general surgery 
department on sixty patients ASA I & II, age from 
18 to 60 years old, scheduled to undergo elective 
LC surgery. 
 

The exclusion criteria included: Body mass index 
≥35, drugs allergy and patients with peritoneal 
drain, cardiac history, alcohol abuse, major 
psychiatric disorder, chronic pain syndrome and 
previous abdominal surgery.  
 

Sixty patients were randomly classified into two 
equal groups (30 patients in each group). Group 
I: IP instillation of total volume 30 ml [15 ml 
bupivacaine 0.5% (75 mg) plus 2.5ml MgSO4 
(250 mg) plus 12.5 normal saline].Group II: 
Ultrasound guided subcostal TAP was performed 
by using total volume 20 ml on each side [10 ml 
bupivacaine 0.5% (50 mg) plus 1.5ml MgSO4 
(150 mg) plus 8.5 normal saline]. 
 

Patient preoperative evaluation: history, clinical 
examination and laboratory investigations were 
conducted. In the pre -induction room, a 20-G 
intravenous cannula was inserted and the 
patients were premedicated with antibiotic 
prophylaxis and midazolam [0.02 mg/kg IV]. 
Standard intraoperative monitors were applied, in 
the form of continuous ElectrocardioGram(ECG), 
pulse oximetry, arterial blood pressure monitor, 
and EtCO2 monitor. GA with intravenous fentanyl 
1 mic/kg, propofol 2 mg/kg and cis-atracurium 
0.1 mg/kg to facilitate endotracheal intubation. 
Maintenance of anesthesia was by isoflurane 
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and positive pressure ventilation. The surgical 
technique was similar for all patients. carbon 
dioxide (CO2 ) insufflation was performed with the 
patients placed in the supine position. During 
laparoscopy, intra-abdominal pressure was 
maintained at 12–14 mmHg. Trendelenburg 
position was adjusted at 30° when needed. CO2 
was carefully evacuated at the end of surgery by 
manual compression of the abdomen with open 
trocars. In the TAP group, after the end of the 
surgery and before the patient’s recovery from 
general anesthesia, an ultrasound-guided 
bilateral TAP block was given. 22 G short 
beveled block needle is inserted in-plane with the 
transducer, The needle tip was directed into the 
plane between the internal oblique and the 
transversus abdominis muscle followed by 
injection of the full dose of local anesthetic using 
total volume 20 ml on each side [10 ml 
bupivacaine 0.5% (50 mg) plus 1.5ml MgSO4 
(150 mg) plus 8.5 normal saline].   
         
In the IP group, IP instillation of total volume 30 
ml [15 ml bupivacaine 0.5% (75mg) plus 2.5ml 
MgSO4 (250 mg) plus 12.5 normal saline] was 
instilled into the peritoneal cavity by the surgeon 
through the laparoscopic trocar entry sites at the 
end of surgery while the instillation port was 
directed towards the abdominal side of the 
diaphragm using a laparoscopic camera. 
 

2.1 Measurements 
 

Vital signs [Heart rate (HR) and mean arterial 
blood pressure (MAP)] were measured at 5 min 
before induction (baseline parameters) and every 
15min after induction till the end of operation as a 
routine monitoring and then every 5 min for the 
first 20 min after administration of study drugs till 
recovery then they recorded at interval of 30min, 
1hr, 2hrs, 4hr and 6hr postoperative.  
 

Assessment of postoperative pain was done by 
NRS at emergence, 2, 4, 8, 12, 18 and 24h 
respectively after recovery. Records were taken 
for the following; first rescue analgesia time, 
postoperative analgesic consumption, length of 
hospital stay, patient satisfaction with analgesia 
at postoperative day using 4-point verbal and 
post-operative complications [as nausea, 
vomiting, bradycardia (HR< 60 bpm), MgSO4 
toxicity and hypotension (MAP<65 mmHg)].  
 
2.2 Statistical Analysis  
 

The sample size calculation was performed using 
EPI-INFO 2002 Software Statistical Package 
designed by World Health Organization (WHO) 

and by Centers for Disease Control and 
Prevention (CDC). The sample size was 
calculated as N>27 based on the following 
considerations; 95% level of significance, 80% 
power of the study, 1:1 for each study groups 
and based on a previous report to detect a 
clinically significant reduction in NRS pain scores 
from 4-2 mm. 
 

Tabulation, presentation, organization, and 
analysis of data were performed by SPSS v25 
(IBM

®
, Chicago, IL, USA). Normality of data 

(Parametric or not) was checked with Shapiro-
Wilks test. Quantitative parametric variables 
were presented as mean and standard deviation 
(SD). They were compared between the two 
groups by unpaired student's T- test and within 
the same group by paired T-test. Quantitative 
non-parametric variables were presented as 
median and range, compared between the two 
groups by Mann Whitney (U) Test and within the 
same group by Wilcoxon test. Qualitative 
variables were presented as frequency and 
percentage (%), they were analysed utilizing the 
Chi-square test or Fisher's exact test when 
appropriate. The level of significance was 
adopted at p<0.05. 
 

3. RESULTS 
 

In this study, 68 patients were assessed for 
eligibility, 8 patients did not meet the inclusion 
criteria and excluded. The remaining 60 patients 
were randomly allocated into two groups (30 
patients in each one); Group I and Group II. In 
each of the two groups, all patients completed 
the follow-up and their data were analyzed 
statistically as shown in Fig. 1.  
 

As regard to demographic data, there were 
insignificant differences between the two groups. 
(Table 1).  
 

Regarding to hemodynamic changes, there were 
insignificant differences in HR and MAP between 
the two groups. [Figs. (2,3)]. 
 

Regarding to NRS, there was statistically 
significant decrease in NRS at 4 and 8 h in 
Group II than Group I. [Table (2)]. 
 

Regarding to time of first rescue analgesia and 
total postoperative analgesic consumption, there 
were statistically significant decrease in group II 
as compared with group I. [Figs. (4, 5)]. There 
was statistically significant decrease in group II 
as compared with group I group (range 24 – 36 
hr and median 24 hr in group I, II with p value 
0.045). 
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Fig. 1. CONSORT flowchart of the studied groups 
 

Table 1. Demographic data and surgery duration in the two studied groups 
 

 Group I Group II P value 

Age (years) 

Mean SD 33.5 ± 8.1 35.9 ± 7.6 0.256 
Range 20 – 57 18 – 55 

Sex 

Male 16 (53.3%) 13 (43.3%) 0.605 
Female 14 (46.7) 17 (56.7) 
ASA physical status 

ASA I 20 (66.7%) 18 (60%) 0.789 
ASA II 10 (33.3%) 12 (40%) 
Duration of surgery(minutes) 

Mean ± SD 65.6 ± 3.9 67.7 ± 4.1 0.058 
Range 60-75 61-74 

Data represented as range, mean, SD, p value (p value ˂0.05) denotes statistically significant difference 
 



Table 2. NRS changes between the two studied groups

 Group II 
Median Range 

0 0 0-1 
2 hr. 1 0-2 
4 hr. 4 3-5 
8 hr. 5 4-5 
12 hr. 5 4-6 
18 hr. 1 0-2 
24 hr. 0 1-2 

*p value < 0.05 denotes statistically significant difference between both groups,  P1 value < 0.05 denotes 
statistically significant difference in group I, P2 value 0< 0.05 denotes statistically significant difference in group II
 

Table 3. Patients satisfaction with analgesia in the both studied groups

 
Extremely Satisfied 
Satisfied 
Unsatisfied 
Extremely unsatisfied 
P value 

*p value < 0.05 denotes statistically significant difference between both groups
 

Table 4. Postoperative complications in the two studied groups

 Group I
Nausea 9 (30%)
Vomiting 1 (3.3%)
Shoulder pain 2 (6.7%)
Hypotension 0
Bradycardia 0
Bradypnea 0
MgSO4 toxicity 0

 

 

Fig. 2. 
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Table 2. NRS changes between the two studied groups 
 

P1 Group I P2 
 Median Range 

 1 0-1  
0.119 0.5 0-2 0.839
<0.001* 1 0-2 0.542
<0.001* 0 0-1 0.465
<0.001* 5 4-6 <0.001*
0.173 1 0-2 0.548
0.469 1 0-2 0.374

p value < 0.05 denotes statistically significant difference between both groups,  P1 value < 0.05 denotes 
significant difference in group I, P2 value 0< 0.05 denotes statistically significant difference in group II

Table 3. Patients satisfaction with analgesia in the both studied groups
 

Group I Group II 
10 (33.3%) 16 (53.3%)
6 (20%) 10 (33.3%)
9 (30%) 3 (10%) 
5 (16.7%) 1 (3.3%) 
0.013* 

p value < 0.05 denotes statistically significant difference between both groups

Table 4. Postoperative complications in the two studied groups
 

Group I Group II P value
9 (30%) 8 (26.7%) 0.775
1 (3.3%) 2 (6.7%) 0.553
2 (6.7%) 5 (16.7%) 0.424
0 0 -----
0 0 -----
0 0 -----
0 0 -----

 

Fig. 2. Heart rate (HR) changes in both groups 
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P value 

0.442 
0.839 0.411 
0.542 <0.001* 
0.465 <0.001* 
<0.001* 0.625 
0.548 0.921 
0.374 0.377 

p value < 0.05 denotes statistically significant difference between both groups,  P1 value < 0.05 denotes 
significant difference in group I, P2 value 0< 0.05 denotes statistically significant difference in group II 

Table 3. Patients satisfaction with analgesia in the both studied groups 

 
16 (53.3%) 
10 (33.3%) 

 

p value < 0.05 denotes statistically significant difference between both groups 

Table 4. Postoperative complications in the two studied groups 

P value 
0.775 
0.553 
0.424 
----- 
----- 
----- 
----- 

 



Fig. 3. 

Fig. 4. Time of first rescue analgesia in the two studied groups
 
Regarding to post-operative patient satisfaction, 
there was a significant increase of satisfaction
group II as compared with group I. 
 
Regarding to post-operative complications,
were insignificant difference between group І, 
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Fig. 3. MAP changes in both groups 

 

 
Fig. 4. Time of first rescue analgesia in the two studied groups

operative patient satisfaction, 
a significant increase of satisfaction in 

group II as compared with group I. [Table (3)].  

operative complications, there 
were insignificant difference between group І, 

group ІІ in nausea, vomiting, hypotension, 
bradycardia, bradypnea o
Regarding shoulder pain, there was also 
insignificant difference between the two groups 
but there was higher number of patients in group 
II than group I. [Table (4)]. 
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Fig. 4. Time of first rescue analgesia in the two studied groups (hrs) 

group ІІ in nausea, vomiting, hypotension, 
bradycardia, bradypnea or MgSO4 toxicity. 
Regarding shoulder pain, there was also 
insignificant difference between the two groups 
but there was higher number of patients in group 
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Fig. 5. Postoperative analgesic consumption (paracetamol in gm) 
 
4. DISCUSSION 
 
As laparoscopic cholecystectomy is usually 
considered as an outpatient procedure, 
decreasing the intensity of postoperative pain  is 
a major clinical challenge [6]. IP instillation of 
local anesthetics and TAB block have great 
popularity for effective pain relief after 
laparoscopic surgery, also they reduce shoulder 
pain, nausea, vomiting and the length of hospital 
stay [7]. 
 
Outcomes of our study were: hemodynamic 
changes were insignificant difference between 
the two groups. There were statistically 
significant decrease in NRS at 4 and 8 in group II 
than group I. Time of first rescue analgesia, total 
postoperative analgesic consumption and length 
of hospital stay, there were statistically 
significantly decreased in group II as compared 
with group I. Post-operative patient satisfaction 
was significant increased in group II as 
compared with group I. 
 
The present study has shown the same results 
with Kadam R.V, et al. [8]. Found that lower pain 
scores in the TAP group with decreased post-
operative opiate and oral analgesic consumption. 
.Also in accordance with Shoukry A.A, et al. [9]. 
Found that there were statistically significant 
decreased postoperative rescue analgesia doses 
and total analgesic consumption in TAP block 
group than in the IP group, with significantly 
longer time for the first dose of rescue analgesia 
required.  In agreement with our study, Yadava 
A, et al. [10]. Found that IP instillation of MgSO4 

alone or with local anesthetics during 
laparoscopic surgeries has been shown to be 
beneficial in enhancing the quality of 
postoperative analgesia as well as decreasing 
postoperative analgesic requirements. 
 
Our results corroborated the research of 
Maharjan  S. et al. [11]. Who found that patients 
who were given IP bupivacaine plus MgSO4 at 
the end of surgery had better pain relief for a 
period of 2 - 5 hr compared with patients who 
were given IP bupivacaine alone. In agreement 
with our study, Khandelwal H, et al. [12]. Found 
that transversus abdominis block group had 
lower pain scores, lower postoperative rescue 
analgesic requirement and significantly longer 
time for the first dose of rescue analgesia 
required in subcostal transversus abdominis 
group in the first 6 hr as compared to IP group. In 
agreement with our study, Korkmaz Toker M, 
[13]

 
who concluded that bilateral ultrasound 

guided TAP blocks by bupivacaine reduce 24th 
hour tramadol requirements and VAS scores so 
TAP block is a promising technique for  
producing effective and prolonged postoperative 
analgesia in patients undergoing laparoscopic 
hysterectomy surgeries. Also, in accordance with 
the present study, Calle G.A, et al. [14]. who 
found that there was decrease in the pain score 
in TAB block with bupivacaine groupas 
compared with placebo. 
 

In agreement with our study, the study performed 
by El-Dawlatly A, et al. [15] who  found 
statistically significant reduction in post-operative 
opioid consumption in patients who received TAP 
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block than in patients who received conventional 
systemic analgesia.The present study has shown 
similar results with a study of Tolchard S, et al. 
[16] who found there were reduction of pain 
scores and opioid consumption in the first 4 h in 
TAP block group as compared with port-site 
infiltration of local anesthetic. 
        
In contrast with our study,  Ghisi D, et al. [17] 
who found that TAP block did not reduce 
morphine consumption during the first 24 hours 
postoperative after laparoscopic hysterectomy 
surgery. This can be explained by that TAP block 
only relieves the (somatic) incisional component 
of the pain but not visceral pain which is the main 
component of pain after laparoscopic surgeries.  
In contrast with our study, Bava EP, et al.

 
[18] 

who found that ultrasound guided bilateral TAP 
blocks were not effective in decreasing 24 h 
morphine requirement as compared to local 
anesthetic infiltration. This can be explained by 
that TAP block only relieves the somatic 
component of the pain. In LC surgery, pain is 
because of peritoneal stretch, visceral dissection 
and the residual gas under the diaphragm which 
causes shoulder pain. Also umbilical incision in 
the other group was locally infiltrated with 
bupivacaine.   In contrast with our result, the 
study of 

 
Imani F, et al. [19] who found that 

addition of MgSO4 to ropivacaine in TAP block 
does not  affect the post-hysterectomy pain, This 
result may related to the dosage of drug, the 
quality of block and the way of performance.  In 
contrast to our study, Arden D, et al. [20] found 
out no improvement in pain control, narcotic use, 
length of hospital stay, or overall patient 
satisfaction in the two groups. Difference of this 
result from the present work may be due to 
insertion of drain. 
  
The study of  Kanazi G.E, et al. [21] in 
disagreement with the present study. They found 
that subarachnoid morphine produced higher 
analgesia as compared with ultrasound-guided 
TAP. Subarachnoid morphine delays the request 
for supplemental analgesic, less tramadol 
requirement during the first 12 hours 
postoperatively, and lower postoperative VAS 
pain scores during the first 4 hours in comparison 
with TAP group. Subarachnoid morphine affects 
both superficial and deep visceral postoperative 
pain, whereas the TAP block affects only the 
superficial incisional pain, and this can explain 
the superiority of subarachnoid morphine in 
comparison with TAP block for post cesarean 
pain management. In disagreement with our 
study, the study done by Bacha UQ, et al. [22] 

They found that intra-incisional infiltration of 
bupivacaine is more effective than IP infiltration 
for postoperative pain relief. It is easier to apply 
and there is less requirement of postoperative 
analgesics. This difference may be due to drain 
application that lead to loss of local anesthetic 
through it and decrease analgesic effect in 
patients receiving IP bupivacaine.   
 
Limitations of the study were that the pain scores 
at movement have not been taken into 
consideration although laparoscopic surgeries 
aimed to facilitate early ambulation, the optimal 
dose and concentration of injected local 
anesthetics need to be investigated in larger 
outcome studies as local anesthetics used in the 
TAP blocks varied according to recommended 
doses and volumes which are not yet established 
so the study needed to be repeated on larger 
sample size and the block needed to be done 
before starting the surgery. 
 

5. CONCLUSION 
 
TAP by bupivacaine-MgSO4 has superior 
analgesia, longer duration, less postoperative 
analgesic consumption, more satisfaction in 
patients undergoing LC than IP block by 
bupivacaine-MgSO4. 
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