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Abstract:

A prospective randomized single blinded study was carried out in 60 patients of ASA grade I and II, aged between
20 to 60 years weighing >50kgs scheduled for laparoscopic cholecystectomy. The patients were randomly allo-
cated 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 as-
sessed 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 windows (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 ofAnalgesia comparison between two groups (p value <0.01). There was no significant difference
in Number of doses of rescue analgesia distribution in 24 hrsbetween two groups. There were no significant hae-
modynamic adverse effects. Our study has provided superior analgesia with use of 0.5% bupivacaine when com-
pared to subdiaphragmatic and gall bladder bed instillation of 0.5% ropivacaine in laparoscopic cholecystectomy.
Keywords: Bupivacaine, Ropivacaine, Laparoscopic Cholecystectomy.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

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 is-
sue and is one of thedifficulties in performing lapa-
roscopic cholecystectomy as a day-care surgery. It
is recognized that after laparoscopy shoulder- tip
(visceral) pain is a common complaint and may de-
lay discharge from hospital [2]. Multimodal analge-
sic techniques are hereby necessary to provide effec-
tive 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 cholecys-
tectomy [3]. Pain after LC has three major compo-
nents; parietal pain caused by incisional trauma at
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the port site, visceral pain due to the pneumoperi-
toneum-induced local and systemic changesand the
post cholecystectomy wound in the liver [4]. Intra-
peritoneal instillation of local anesthetic around the
operative site has been used as an analgesic tech-
nique on the premise that conduction from visceral
sites is blocked and may reduce the extent of re-
ferred pain to the shoulder, due to stimulation of
nerves C3, C4, C5 diaphragm innervation, gas dis-
tension and diaphragmatic shifting, in the postoper-
ative period [5]. The role of intraperitoneal local an-
algesic instillation is “preemptive analgesia” which
means that previously administered medications
modulate the arousal of nociception 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, ropivacaine is less likely
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than bupivacaine to produce adverse effects from the
central nervous system and the circulatory system
[6]. The usual duration of a neural blockade by ropi-
vacaine is 100-300 min, and the maximal dose used
is 250 mg® Bupivacaine hydrochloride, a long-acting
local anesthetic drug, used in concentrations of0.25,
0.5, or 0.75 percent with and without a vasocon-
strictor, in amounts ranging from 25to 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 blockade
ranged from minimal to complete. In intra-ab-
dominal surgery, only 0.75 percent consistently pro-
duced profound muscle relaxation. [7] Bupivacaine
further to blocking Na+ channels, influences the ac-
tivity of many other channels, counting NMDA re-
ceptors. It is important that bupivacaine hinders
NMDA receptor-mediated synaptic transmission in
spinal dorsal horns, an area only involved in central-
ized sensitization. Rising concentrations of bupiva-
caine decreased GIuN2 subunit channel transpar-
ency and pH-independent ways by increasing the av-
erage period of closures and reducing median time
for openings. [8] Ropivacaine is less lipophilic than
bupivacaine and is less likely to penetrate large my-
elinated motor fibres, resulting in a relatively re-
duced motor blockade. Thus, ropivacaine has a
greater degree of motor sensory differentiation,
which could be helpful when motor blockade is
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undesirable. The reduced lipophilicity is also asso-
ciated with decreased potentialfor central nerv-
ous system toxicity and 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.

Age below 16 yrs.

Acute cholecystitis

Pregnancy

History of peritonitis

Patients with a history of mental disorders.

Patient refusal.

S A S

Morbid obesity BMI>35, coagulopathy and sig-
nificant cardiovascular, respiratory, renal, he-
patic or metabolic disease or CNS disorders.

Results

Table 1: Mean Age Comparison between two groups

Group
Group R Group B
Mean SD Mean SD p value
Age 50.13  [7.46 50.53 7.68 0.839

Mean Age in Group R was 50.13 + 7.46 and in Group B was 50.53 + 7.68. There was no significantdifference in

mean Age comparison between two groups.

Table 2: Gender Distribution between two groups

Group
Group R Group B
Count | % Count | %
Female 22 73.33% 25 83.33%
Gender Male 8 26.67% 5 16.67%

2 =0.881,df=1,p= 0.347
In Group R, 73.33% were Female and 26.67% were male.

In Group B, 83.33% were Female and 16.67% were male.

There was no significant difference in gender distribution between two groups.
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Table 3: ASA Grade Distribution between two groups

Group
Group R Group B
Count | % Count | %
1 13 43.33% 12 40.00%
ASA Grade 2 17 56.67% 18 60.00%
¥2 =0.068,df=1,p= 0.793
In Group R, 43.33% had ASA Grade 1 and 56.67% had ASA Grade 2.
In Group B, 40.00% had ASA Grade 1 and 60.00% had ASA Grade 2.
There was no significant difference in ASA Grade distribution between two groups.
Table 4: Mean Weight Comparison between two groups
Group p value
Group R Group B
Mean SD Mean  |SD
Weight 66 10.9 63.43 8.76 0.319

Mean Weight in Group R was 66 + 10.9 and in Group B was 63.43 + 8.76. There was no significantdifference in

mean Weight comparison between two groups.

Table 5: Mean Duration of Surgery in mins Comparison between two groups

Group p value
Group R Group B
Mean SD Mean SD
Duration of Surgery in mins |125.33 13.06 126.67 13.22 0.696

Mean Duration of Surgery in mins in Group R was 125.33 + 13.06 and in Group B was 126.67 + 13.22. There was

no significant difference in mean Duration of Surgery in mins comparisonbetween two groups.

Table 6: Mean Duration of Analgesia Comparison between two groups

Group p value
Group R Group B
Mean SD Mean SD
Duration of Analgesia 318.67 20.8 505 19.61 <0.001*

Mean Duration of Analgesia in Group R was 318.67 + 20.8 and in Group B was 505 + 19.61. Therewas a signifi-

cant difference in mean Duration of Analgesia comparison between two groups.

Table 7: Mean Heart Rate Comparison between two groups at differentintervals of time

HR Group p value
Group R Group B
Mean SD Mean SD

Baseline 74.87 9.92 79 9.32 0.102

0 mins 77.73 11.84 81.93 7.46 0.106
15 mins 70.13 9.48 74.2 7.36 0.069

1 hour 69.8 7.17 72.33 6.1 0.146
2 hours 70.5 6.25 72.37 6.76 0.271

3 hours 70.8 7.85 71.4 9.14 0.786
4 hours 82.17 10.66 78.4 10.24 0.168

8 hours 74.67 9.12 83.3 7.98 <0.001*
12 hours 69.53 9.51 71.93 6.82 0.266
16 hours 70.53 8.42 69.93 6.29 0.756
20 hours 70.67 8.02 70.87 8.08 0.924
24 hours 67.87 7.22 69.27 6 0.417

There was a significant difference in mean heart rate comparison between groups at 8hours. Atother intervals there
was no significant difference.
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Table 8: Mean Systolic Blood Pressure Comparison between two groups atdifferent intervals of time

SBP Group p value
Group R Group B
Mean SD Mean SD

Baseline 124.67 10.35 122 8.37 0.277
0 mins 116.07 9.45 118.13 11.46 0.449
15 mins 116.33 9.37 115.53 9.35 0.742

1 hour 117.27 9.09 115.8 9.13 0.535
2 hours 118.27 8.91 116.13 9.02 0.361

3 hours 117.53 10.31 115.87 9.2 0.512
4 hours 123.27 8.87 118.93 6.62 0.036*
8 hours 116.27 9.06 127.53 9.12 <0.001*
12 hours 115.2 8.86 1154 8.81 0.93

16 hours 114.8 9.17 115.13 9.17 0.888
20 hours 115 9.06 116.67 8.51 0.466
24 hours 115.33 8.67 117.2 6.98 0.362

There was a significant difference in mean systolic
blood pressure comparison between groupsfrom 4
hours to 8hours. At other intervals there was no sig-
nificant difference.

Discussion

Postoperative pain is multifactorial in origin, and for
pain relief multimodal therapy is required. After lap-
aroscopic cholecystectomy, Due to diaphragm stim-
ulation patients complain of pain from the incision
of the skin (somatic pain), of visceral pain, and
shoulder pain from. Incisional pain is defined as su-
perficial pain, wound pain, or pain located in the ab-
dominal wall. Visceral pain is defined as pain inside
the abdomen, Pain may be deep, dull, and more dif-
ficult to localize, and it may resemble biliary colic.
[10] Due to CO: insufflation, there is rapid disten-
sion of the peritoneum results in tearing of blood
vessels, traction of nerves, and release of inflamma-
tory mediators producing visceral pain; inflamma-
tion or local irritation around the gallbladder bed,
liver, diaphragm, or peritoneum, or both, secondary
to gallbladder removal and abdominal muscle dis-
tension add to tissue injury and produce visceral
pain. [10] The exact mechanism of shoulder pain af-
ter laparoscopic surgery is not explained clearly.
Shoulderpain results from peritoneal insufflation es-
pecially when an exaggerated trendelenburg posi-
tion is used. Most authors believe it is an irritation
of the phrenic nerve causing referred pain of C4 pro-
jected to the shoulder. Better postoperative pain
management using opioid- sparing regimens may
facilitate a increasedsuccess rate of outpatient lapa-
roscopic cholecystectomy. Various techniques have
been investigated to reduce shoulder pain. Local an-
esthetic techniques arepart of the multimodal ap-
proach to postoperative pain management. The main
benefit of using local anesthetics is that they do not
have the adverse effects of opioids,which may de-
lay recovery and discharge from hospital. These ef-
fects include post-operative nausea, sedation, im-
pairment of return of gastrointestinal motility, and
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pruritus. Time to return of bowel function in the
postoperative period may be reduced when the use
of opioids is replaced by administering local anes-
thetics. Bupivacaine is the determined local anes-
thetic in caudal, epidural, and vertebral anesthesia
and is most often used clinically to handle with acute
and chronic pain. Further to blocking Na- channels,
bupivacaine stimulates the activity of many other
channels, counting NMDA receptors. It is crucial
that bupivacaine hinders NMDA receptor-mediated
synaptic transmission in spinal dorsal horns, anarea
involved in centralized sensitization. Increased con-
centrations of bupivacaine decreased GluN2 subu-
nit channel transparency and pH-independent ways
by incrementing the average period of closures and
diminishing median time for openings®.Ropivacaine
is less lipophilic than bupivacaine and is less likely
to penetrate large, myelinated motor fibers, resulting
in a relatively reduced motor blockade. Thus, ropi-
vacaine has a greater degree of motor sensory differ-
entiation, which could be useful when motor block-
ade is undesirable.The reduced lipophilicity is also
associated with decreased potential for central nerv-
ous system toxicity and cardiotoxicity[9]. In our
study patients will be randomized into two study
groups. Randomization will be done byclosed en-
velope technique. “Group R” will receive Inj.ropiva-
caine 0.5% 20ml ml alone, “Group B” will receive
Inj.Bupivacaine 0.5% total volume of 20 ml at the
conclusion of surgery. The study drug will be in-
jected by the surgeon into the subdiaphragmatic
and gall bladder bed instillation at the site of chol-
ecystectomy during time of port closure, for group
R 10ml of 0.5%ropivacaine administered into sub-
diaphragmatic space and 10ml of 0.5% ropivacaine
administered into gallbladder bed, in group B 20 ml
of 0.5% bupivacaine administered into subdiaphrag-
matic space and 10ml administered into gallbladder
bed. After instillation of study drug patients were put
in trendelenburg position for 10-15 mins. The vital
parameters were monitored hourly for the first 4
Hours followed by 4™ Hourly up to 24 Hours. Then
the outcome measures, like time to first analgesia
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(time for first post-op analgesia requested by the pa-
tient), total rescue analgesia consumption in the first
24hrs period and the adverse effects will be noted.
Post-op pain will be assessed with VAS, score of 0
to 10(0 = no pain, 10= worst imaginable pain). VAS
scores of 4 or more will be treated with Inj.Tra-
madol 50mg.IV as Rescue analgesia, repeatedas
necessary. In our study we noted that Mean Du-
ration of Analgesia in Group R was 318.67 +
20.8 and inGroup B was 505 + 19.61. (p value
<0.001). There was a significant difference in mean
Duration of Analgesia comparison between two
groups. Time for first analgesic request was pro-
longed in Group B(Bupivacaine) 505 = 19.61 when
compared to Group R was 318.67 + 20.8(p value
<0.001).0Our randomized single blinded study has
shown that post-operative analgesia achieved was
relatively superior with bupivacaine as compared to
ropivacaine in subdiaphragmatic and gall bladder in-
stillation for laparoscopic cholecystectomy. Mean
duration of analgesia and VAS score.In a study con-
ducted by Szem et.al [11] , irrigation of 100ml of
0.1% bupivacaine done under the right hemidia-
phragm, over Glisson's capsule, over gallbladder se-
rosa and sub hepatic space reduced post-operative
pain significantly, but the effect was modest and ob-
servable only during first 360 mins after surgery.
This finding correlates with our study that Mean Du-
ration of Analgesia Group Bwas 505 £+ 19.61 (p
value <0.001). The increased duration of analgesia
in our group can be attributed to increased concen-
tration of bupivacaine and site of instillation. Gupta
et al [12] compared Ropivacaine 0.5% with saline
injected intra peritoneally near the gall bladder
fossa. They kept the catheter at the gall bladder bed
through which 20 ml 0.5% Ropivacaine was given
after the dissection. When compared with saline
group, in patients who had Ropivacaine in the post-
operative period, had good VAS and better pain re-
lief upto 4th post operative hour. In their study they
used Ropivacaine 0.5% as a single shot technique
provided duration of analgesia for 260 minutes
which strongly correlates with our study. In our
study we found that Mean duration of analgesia in
group Ropivacaine was 318.67 = 20.8. The in-
creased duration of analgesia in our group can be at-
tributed to site of instillation at gall bladder and sub
diaphragmatic site compared to their only gall blad-
der site infilteration. In a study conducted by Nilufar
Shabnam et al [13] of 0.5% bupivacaine soaked sur-
gicel was placed in the gallbladder bed and infiltra-
tion at port sites of laparoscopic cholecystectomy,
the VAS score at 8 hours was 2.444+0.51. The VAS
score in the group that received 0.5% bupivacaine
was significantly better than placebo group. This
showed a corelation with our study where the group
that received 0.5% bupivacaine the VAS score was
2.57+£0.63 at 8 hrs. Chou YJ [14] et al. used 0.5%
Bupivacaine (50 mg) after the dissection, compared
with the group which has received both before the
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pneumoperitoneum and after the dissection (100mg)
group. In the patients who received Bupivacaine
both before and after dissection had less pain when
compared with placebo. But the duration of analge-
sia was up to 480 mins, which also supports our
study in which mean duration of analgesia in group
B(Bupivacaine) was 505 + 19.61 minutes. Ali Kad-
him Nazir et al [15] in their study following removal
of the gallbladder, treatment group received 20 ml
of 0.25% Bupivacaine in divided doses at the trocar
sites, unlike control group which receive no treat-
ment, they noted Mean pain scores at 6 hours post-
operatively in treatment group was less than that of
the control group VAS (4.5 and 7.6) and the require-
ment of rescue analgesia opioid (inj tramadol 50-
100mg iv) was at 6hrs, this correlates with our study
that Mean pain scores at 8hrs in group Bupivacaine
VAS 5.2 and the requirement of rescue analgesia Inj
tramadol 50 mg iv was at 8hrs. The increased dura-
tion of analgesia in our group can be attributed to
increased dosage of Inj Bupivacaine 0.5% 20ml
given in our group at the gall bladder site.

Conclusion

We conclude that subdiaphragmatic and gall bladder
bed administration of local anaesthetic drug is use-
ful for post operative pain relief for patients under-
going laparoscopic surgeries and 0.5% Bupivacaine
is a better analgesic when compared to subdia-
phragmatic and gall bladderbed instillation of 0.5%
Ropivacaine, with well-maintained hemodynamic
postoperatively. No adverse effects were noted in ei-
ther of the groups which was statistically significant.
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