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Abstract:  
A prospective randomized single blinded study was carried out in 60 patients of ASA grade I and II, aged be-
tween 20 to 60 years weighing >50kgs scheduled for laparoscopic cholecystectomy. The patients were randomly 
allocated into three groups based on sealed envelope method as: Group R received Inj. Ropivacaine 0.5% 20 ml, 
Group B received Inj. Bupivacaine 0.5% 20ml Study drug was injected by the surgeon into the gall bladder bed 
and sub diaphragmatic area at the time of port closure. After instillation of study drug patients were put in 
trendelenburg position for 10-15 mins. Then, the outcome measures, like time to first analgesic (time for post-op 
analgesia), total rescue analgesic consumption in the first 24hrs period and the adverse effects were noted. Post-
op pain was assessed with VAS score of 0 to 10 (0 = no pain, 10= worst imaginable pain). Vas scores of 4 or 
more were treated with Inj. tramadol 50mg i.v as Rescue analgesic, repeated as necessary. efficient analysis, t-
test from independent samples, t-test from paired samples and repeated measure ANOVA using SPSS for win-
dows (v20.0) ‘p’ value of less than 0.05 was considered statistically significant Time for first analgesic request 
was prolonged in Group B(Bupivacaine) 505 ± 19.61 when compared to Group R was 318.67 ± 20.8. There was 
a significant difference in mean Duration of Analgesia comparison between two groups (p value <0.01). There 
was no significant difference in Number of doses of rescue analgesia distribution in 24 hrs between two groups. 
There were no significant haemodynamic adverse effects. Our study has provided superior analgesia with use of 
0.5% bupivacaine when compared to sub diaphragmatic and gall bladder bed instillation of 0.5% ropivacaine in 
laparoscopic cholecystectomy. 
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Introduction 

As Laparoscopic surgeries are gaining popularity, 
various modalities of perioperative pain manage-
ment are being utilized. Despite being the “Gold 
standard” for the management of symptomatic gall 
stone disease laparoscopic cholecystectomy is not a 
painless procedure, which is particularly an im-
portant concern for many patients [1]. 

Postoperative pain, requiring injectable analgesics, 
remains an issue and is one of the difficulties in 
performing laparoscopic cholecystectomy as a day-
care surgery. It is recognized that after laparoscopy 
shoulder- tip (visceral) pain is a common complaint 
and may delay discharge from hospital [2]. 

Multimodal analgesic techniques are hereby neces-
sary to provide effective postoperative analgesia for 
several components of pain. Nonsteroidal anti-
inflammatory drugs (NSAIDs), local anesthetic 
infiltration to incision site, intraperitoneal local 
anesthetics, have been used to decrease pain after a 
laparoscopic cholecystectomy [3]. 

Pain after LC has three major components; parietal 
pain caused by incisional trauma at the port site, 

visceral pain due to the pneumoperitoneum-
induced local and systemic changes and the post 
cholecystectomy wound in the liver [4]. 

Intraperitoneal instillation of local anesthetic 
around the operative site has been used as an anal-
gesic technique on the premise that conduction 
from visceral sites is blocked and may reduce the 
extent of referred pain to the shoulder, due to stim-
ulation of nerves C3, C4, C5 diaphragm innerva-
tion, gas distension and diaphragmatic shifting, in 
the postoperative period [5]. The role of intraperi-
toneal local analgesic instillation is“preemptive 
analgesia” which means that previously adminis-
tered medications modulate the arousal of nocicep-
tion action in the post operative period sparing 
pain-after analgesics. The preemptive analgesia 
prevents the formation of central sensitization to 
painful stimuli by reducing response from pain 
sensation [6]. 

Ropivacaine is a member of the amino amide class 
of LA agents and is supplied as a pure S- (–)-
enantiomer. In addition, among human volunteers, 

http://www.ijpcr.com/


 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Ahmed et al.                                                                         International Journal of Pharmaceutical and Clinical Research 

883 

ropivacaine is less likely than bupivacaine to pro-
duce adverse effects from the central nervous sys-
tem and the circulatory system [6] 

The usual duration of a neural blockade by ropiva-
caine is 100–300 min, and the maximal dose used 
is 250 mg6 

Bupivacaine Hydrochloride, a long-acting local 
anesthetic drug, used in concentrations of 0.25, 0.5, 
or 0.75 percent with and without a vasoconstric-
tor, in amounts ranging from 25 to over 600 mg, 
for caudal, epidural, or peripheral nerve block for 
surgical, obstetrical, diagnostic, or therapeutic pro-
cedures. Onset of anesthesia occurred in 4 to 10 
minutes and maximum anesthesia in 15 to 35 
minutes. Concentrations of 0.25, 0.5, and 0.75 per-
cent consistently produced complete sensory anes-
thesia of the integumentary and musculoskeletal 
systems. With 0.25 and 0.5 percent, motor block-
ade ranged from minimal to complete. In intra-
abdominal surgery, only 0.75 percent consistently 
produced profound muscle relaxation. [7] 

Bupivacaine further to blocking Na+ channels, in-
fluences the activity of many other channels, count-
ing NMDA receptors. It is important that bupiva-
caine hinders NMDA receptor-mediated synaptic 
transmission in spinal dorsal horns, an area only 
involved in centralized sensitization. Rising con-
centrations of bupivacaine decreased GluN2 subu-
nit channel transparency and pH-independent ways 
by increasing the average period of closures and 
reducing median time for openings. [8] Ropiva-
caine is less lipophilic than bupivacaine and is less 
likely to penetrate large myelinated motor fibres, 
resulting in a relatively reduced motor blockade. 
Thus, ropivacaine has a greater degree of motor 
sensory differentiation, which could be helpful 

when motor blockade is undesirable. The reduced 
lipophilicity is also associated with decreased po-
tential for central nervous system toxici-
ty an cardiotoxicity. [9] 

Methodology 

Study Design: A hospital based prospective, ran-
domized clinical study. 

Study Period: 6 months (March2023-August2023) 

Inclusion Criteria: 

1. ASA I and II patients of either sex. 

2. Aged between 16 to 70 years and >50kgs. 

3. Patients with Symptomatic cholelithiasis Under-
going Laparoscopic cholecystectomy surgeries. 

Exclusion Criteria: 

1. Patients with a history of allergy to local anes-
thetics. 

2. Age below 16 yrs. 

3. Acute cholecystitis 

4. Pregnancy 

5. History of peritonitis 

6. Patients with a history of mental disorders. 

7. Patient refusal. 

8. Morbid obesity BMI>35, coagulopathy and 
significant cardiovascular, respiratory, renal, 
hepatic or metabolic disease or CNS disorders. 

Results

 
Table 1: Mean Diastolic Blood Pressure Comparison between two groups at different intervals of time 

DBP Group p value 
Group R Group B 

Mean SD Mean SD 
Baseline 78.67 7.07 75.93 5.98 0.111 
0 mins 73.67 7.47 75.6 6.51 0.289 
15 mins 74.6 7.72 73.27 7.36 0.496 
1 hour 74 7.52 73.33 7.85 0.738 
2 hours 75.4 7.22 73.4 7.69 0.303 
3 hours 76 7.52 75.13 7.1 0.648 
4 hours 74.73 5.24 73.93 7.44 0.632 
8 hours 80.2 4.28 81.13 4.42 0.409 
12 hours 74 7.52 74.4 5.97 0.82 
16 hours 74.53 7.93 74 7.97 0.796 
20 hours 74.93 8.85 77.2 6.07 0.252 
24 hours 73.67 7.47 75.6 8.11 0.341 

 
At any interval there was no significant difference in mean Diastolic Blood Pressure Comparison between two 
groups. 
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Table 2: Mean MAP Comparison between two groups at different intervals of time 
MAP Group p value 

Group R Group B 
Mean SD Mean SD 

Baseline 94 7.45 91.29 5.06 0.105 
0 mins 87.8 6.23 89.78 5.79 0.208 
15 mins 88.51 6.73 87.36 6.44 0.499 
1 hour 88.42 6.16 87.49 6.32 0.565 
2 hours 89.69 5.68 87.64 6.51 0.2 
3 hours 89.84 6.23 88.71 6.27 0.485 
4 hours 90.91 5 88.93 6.01 0.171 
8 hours 92.22 4.48 96.6 3.98 < 0.001* 
12 hours 87.73 6.48 88.07 5.33 0.828 
16 hours 87.96 6.54 87.71 6.39 0.884 
20 hours 88.29 7.08 90.36 5.52 0.212 
24 hours 87.56 6.27 89.47 6.59 0.254 

 
There was a significant difference in mean MAP comparison between two groups at 8 hours. At other intervals 
there was no significant difference. 
 

Table 3: Mean Respiratory Rate Comparison between two groups at different intervals of time 
RR Group p value 

Group R Group B 
Mean SD Mean SD 

Baseline 12.2 0.92 12.77 0.97 0.024* 
0 mins 12.37 1.22 12.43 1.22 0.833 
15 mins 12.4 1.28 12.4 1.19 1.000 
1 hour 11.57 0.77 12.1 0.88 0.016* 
2 hours 11.93 0.91 12.03 0.81 0.654 
3 hours 11.8 0.71 11.87 0.82 0.738 
4 hours 13.67 0.92 12 0.79 < 0.001* 
8 hours 12 1.2 13.33 1.03 < 0.001* 
12 hours 11.53 0.82 12.37 1.22 0.003* 
16 hours 11.47 0.86 12.4 1.19 0.001* 
20 hours 11.53 0.82 12.47 1.2 0.001* 
24 hours 11.67 0.76 12.37 1.22 0.01* 

 
There was a significant difference in mean respiratory rate comparison between groups at baseline, 1 hour and 
from 4 hours to 24 hours. At other intervals there was no significant difference. 
 

Table 4: Mean SpO2 Comparison between two groups at different intervals of time 
SpO2 Group p value 

Group R Group B 
Mean SD Mean SD 

Baseline 97.27 0.74 97.03 0.89 0.274 
0 mins 99.4 0.77 99.4 0.77 1.000 
15 mins 96.93 0.83 96.93 0.83 1.000 
1 hour 96.83 0.79 96.83 0.79 1.000 
2 hours 96.8 0.81 96.8 0.81 1.000 
3 hours 96.7 0.79 96.7 0.79 1.000 
4 hours 96.93 0.83 96.93 0.83 1.000 
8 hours 96.93 0.83 96.93 0.83 1.000 
12 hours 96.93 0.83 96.93 0.83 1.000 
16 hours 96.93 0.83 96.93 0.83 1.000 
20 hours 96.93 0.83 96.93 0.83 1.000 
24 hours 96.93 0.83 96.93 0.83 1.000 

At any interval there was no significant difference in mean SpO2 Comparison between two groups. 
 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Ahmed et al.                                                                         International Journal of Pharmaceutical and Clinical Research 

885 

Table 5: Mean VAS Comparison between two groups at different intervals of time 
VAS Group p value 

Group R Group B 
Mean SD Mean SD 

Baseline 2.13 0.35 2.17 0.38 0.723 
0 mins 2.27 0.45 2.27 0.45 1.000 
15 mins 2.27 0.45 2.27 0.45 1.000 
1 hour 2.3 0.47 2.3 0.47 1.000 
2 hours 2.77 0.73 2.5 0.51 0.105 
3 hours 2.77 0.73 2.5 0.51 0.105 
4 hours 4.37 0.96 2.7 0.7 <0.001* 
8 hours 2.57 0.63 5.23 0.94 < 0.001* 
12 hours 2.53 0.73 2.53 0.73 1.000 
16 hours 3.23 0.68 3.23 0.68 1.000 
20 hours 2.5 0.51 2.5 0.51 1.000 

 
There was a significant difference in mean VAS comparison between two groups at 4 hours and at 8 hours. At 
other intervals there was no significant difference. 
 

Table 6: Number of doses of rescue analgesia Distribution between two groups 
 Group 

Group R Group B 
Count % Count % 

No of Doses of Rescue 
Analgesia 

1 19 63.33% 18 60.00% 
2 11 36.67% 12 40.00% 

χ2 = 0.070, df = 1, p = 0.791 

In Group R, 63.33% had 1 dose and 36.67% had 2. 
In Group B, 60.00% had 1 dose and 40.00% had 2. 
There was no significant difference in Number of 
doses of rescue analgesia Distribution between two 
groups. 

Discussion 

MraoviČ B et al [10] studied the effects of intraper-
itoneal administration of bupivacaine on pain after 
laparoscopic cholecystectomy in 15 ml of 0.5% 
bupivacaine injected under direct vision into the 
hepatodiaphragmatic space, near and above the 
hepato-duodenal ligament and above the gallblad-
der. At the end of operation another 15 ml of bupi-
vacaine was injected, their study suggest that intra-
peritoneal bupivacaine had duration of analgesia up 
to 480 mins after surgery, this strongly co relates 
with our study that mean duration of analgesia in 
group B(Bupivacaine) 505 ±19.61 mins. 

 Malhotra et al [11] study compared 0.125% bupi-
vacaine with saline intraperitoneally. Mean VAS 
score at 2nd and 4th hour was 2 and 2 for Bupiva-
caine, and for saline group it is 6 and 4, which was 
comparable to our study in which the mean VAS 
score of group B at 2nd and 4th hour was 2.5 and 2.5. 
This attributes to low VAS scores in the first 4 hrs 
of surgery. Karaaslan et al [12] demonstrated less 
analgesic requirements (diclofenac) in the patients, 
who received 0.5% Bupivacaine 23.4± 35.9 mg 
compared with placebo (saline) group 70.0 +/- 59.9 
mg. similarly in our study the total analgesic re-
quirement post operatively was on lower end. 

Chundrigar et al [13] noted pain relief upto 2hours 
post op with the intraperitoneal administration of 
0.25% Bupivacaine, although in our study we could 
note pain relief upto 8 hours post op. This may be 
due to the fact that we used higher concentration of 
bupivacaine 0.5% and we instilled the local anaes-
thetic in the trendelenburg position at the end of 
surgery which may have resulted in better disper-
sion of the drug and hence the beneficial effect 
upto 8-hour post op. Also, instillation of local an-
aesthetics in the supine position prevented its 
flow over the coeliac plexus and phrenic nerve 
endings which can be an important pathway for 
post op pain relief. In a study by Massimo allegri et 
al [14] Intraperitoneal nebulization of ropivacaine 
administered with a microvibration-based aerosol 
humidification system reduces postoperative pain 
and opioid consumption after laparoscopic Surgery. 
And concluded there is no enhancement in analge-
sic efficacy with higher doses of nebulized ropiva-
caine during laparoscopic cholecystectomy. In our 
study there is reduction of post operative pain up to 
5hrs after instillation of 0.5% ropivacaine after 
laparoscopic cholecystectomy. Dinesh singh et al 
[15] in their study patients received intraperitoneal 
instillation 20 ml of 0.5% ropivacaine in patients 
undergoing laparoscopic cholecystectomy. The 
mean number of rescue analgesia in the ropivacaine 
group (2.72 ± 0.46). In our study the mean number 
of rescue analgesia in group R (1.36 ± 0.49). The 
reduced mean of rescue analgesia in our study can 
be attributed to 0.5% ropivacaine and site of instil-
lation of ropivacaine. In a study conducted by 
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Wajiha Tehniyat et al [16]  patients in bupivacaine 
group received 0.5% injection bupivacaine in gall 
bladder fossa just after cholecystectomy and 
Mean VAS scores in bupivacaine group at 8, 16 
& 24hrs were 4.43, 2.98 & 1.35 respectively, 
This correlates with our study where mean VAS 
score at 8,16,24 hrs are 5.23, 2.56 and 2.0 which 
shows increase in VAS and requirement of analge-
sia at 8hrs in both studies. Shruti Shrey et al [17]. 
In their study patients in bupivacaine group patients 
received 20 mL of 0.5% bupivacaine intraperitone-
ally after cholecystectomy and Group ropivacaine 
patients received 20 mL of 0.75% ropivacaine in-
traperitoneally after cholecystectomy, mean Time 
for first rescue analgesic requirement was 148.04 ± 
53.47 min in group bupivacaine and 295.38 ± 74.15 
in group ropivacaine and the difference was statis-
tically significant (p=0.0001). In our study patients 
in bupivacaine group patients received 20 mL of 
0.5% bupivacaine subdiaphragmatic and gall blad-
der bed bed instillation after cholecystectomy and 
group ropivacaine patients received 20 mL of 0.5% 
ropivacaine sub diaphragmatic and gall bladder bed 
administration, mean duration of analgesia in group 
B(Bupivacaine) 505 ± 19.61 mins and Mean dura-
tion of analgesia in group Ropivacaine was 318.67 
± 20.8. The discrepancy in the duration of analgesia 
between two groups could be due to site of instil-
lation of LAs as in our study instillation was done 
at sub diaphragmatic and gall bladder bed sites 
which acts at phrenic nerve, coeliac plexus pro-
longing duration of analgesia. Neha das et al [18] in 
their study showed the effects of Intraperitoneal 
Local anaesthetics bupivacaine and ropivacaine 
versus Placebo on Postoperative Pain after Laparo-
scopic Cholecystectomy. In their study group Saline 
received intraperitoneal infiltration with 35 ml of 
0.9% normal saline, Group Bupivacaine with 35 ml 
of 0.25% bupivacaine and Group Ropivacaine with 
35 ml of 0.375% ropivacaine. The duration of an-
algesia was 13.47±1.38 hours in Group R, 
7.93±1.44 hours in Group B and 4.47±0.86 hours in 
Group S. However in our study mean duration of 
analgesia in group B(Bupivacaine) 505 ± 19.61 
mins and Mean duration of analgesia in group 
Ropivacaine was 318.67 ± 20.8 mins, The discrep-
ancy in both studies could be due to volume of in-
stillation of local anesthetics at the operated site. In 
their study analgesia Inj. diclofenac 75 mg iv was 
given before shifting to post op room, in our study 
no post op analgesia was given before shifting to 
post op room. Andrei et al [19] in their study com-
pared the post operative vomiting in the patients 
who received Bupivacaine, Ropivacaine intraperi-
toneally. They used 4-point scale for evaluation. 
Compared with control group (1.11) bupivacaine 
(0.41) and Ropivacaine (0.48) group experienced 
less vomiting. Antiemetic treatment was needed 
only 10% Bupivacaine group and 15% in Ropiva-
caine group compared with saline group which was 

about 43%. However, in our study no incidence of 
vomiting or any other adverse effect seen in both 
groups. This might be attributed to antiemetics we 
gave just before extubation in our study. Rajni gup-
ta et al [20], Andrei et al [19] demonstrated that 
their study was without any complications. Similar-
ly in our study no significant complications were 
noted like seizure and allergic reaction. 

Conclusion 

We conclude that subdiaphragmatic and gall blad-
der bed administration of local anaesthetic drug is 
useful for post operative pain relief for patients 
undergoing laparoscopic surgeries and 0.5% Bupi-
vacaine is a better analgesic when compared to 
subdiaphragmatic and gall bladder bed instillation 
of 0.5% Ropivacaine, with well-maintained hemo-
dynamic postoperatively. No adverse effects were 
noted in either of the groups which was statistically 
significant. 
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