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ABSTRACT

Background: Patients experience considerable pain during the first 24 hours after laparoscopic surgeries
in spite of great progress in pain relief methods. Intraperitoneal local anesthetics in different doses have
been used effectively to reduce this pain.The present study was conducted to compare whether moderate
dose (75 mg) intraperitoneal and peri-portal bupivacaine or ropivacaine can produce effective pain relief
after laparoscopic cholecystectomy.

Methodology: Eighty ASA I and II female patients undergoing laparoscopic cholecystectomy under
general anesthesia were included in the study and were assigned to either of the two groups in a double
blind randomized manner, Group B and Group R. At the end of the surgery, patients in Group B received
20 ml of 0.25% bupivacaine intraperitoneally and 10 ml was infiltrated in periportal area. Patients in
Group R received 20 ml of inj. ropivacaine 0.25% intraperitoneally and 10 ml was infiltrated in periportal
areas. Visual analogue score for pain and vital signs were recorded for 24 hours in the postoperative
period. Injection of tramadol was administered as rescue analgesic. Total analgesic consumption in 24
hours and side effects were recorded.

Results: Statistically significant difference (p<0.05) was found in pain intensity (visceral and parietal
pain) within groups during the first 4-6 hrs in the postoperative period. The total number of rescue
analgesic doses were similar in both groups and statistically insignificant. Variables of post operative
recovery were similar in both groups.

Conclusion: Moderate dose intraperitoneal analgesia with local anesthetic (ropivacaine and bupivacaine)
is simple to use and effective method with minimal side effects.
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INTRODUCTION
Laparoscopic cholecystectomy is the preferred
surgical technique for uncomplicated

cholecystectomy. Severity of postoperative pain and
opioid consumption is less with better pulmonary
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function in laparoscopic procedures compared
with open cholecystectomy.!?

Although post-operative pain is less intense as
compared to open procedure, patients often
complain of considerable pain in the first 24 hours.
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Post-operative nausea, vomiting and pain are two of
the common complications seen after ambulatory
laparoscopic cholecystectomy.?

After laparoscopic surgery, visceral pain is
experienced due to stretching of intraperitoneal
cavity, peritoneal inflammation and phrenic nerve
irritation, whereas in open procedures pain is
mainly somatic in nature.

Many methods have been used to decrease post-
operative pain including NSAID’s, opioids and
intraperitoneal local anesthetics with variable
success. A combined approach using intra-
peritoneal and peri-portal infiltration of local
anesthetic solution may be more beneficial than
intra-peritoneal infiltration alone. A literature search
revealed limited studies examining the combined
effect of somato-visceral blockade for pain relief
during laparoscopic cholecytectomy.? Significant
analgesic effect with a large dose of intra-peritoneal
buupivacaine (150 mg) has been described.>*

Ropivacaine, an amide local anesthetic, has similar
efficacy to bupivacaine with reduced systemic and
cardiac toxicity.”

The aim of this study was to compare whether
moderate dose (75 mg) intraperitoneal and
peri-portal bupivacaine and ropivacaine can
produce effective pain relief after laparoscopic
cholecystectomy and to record analgesic
consumption and minor morbidities after
administration of moderate dose in post-operative
period up to 24 hours.

METHODOLOGY

This prospective randomized double blind study
was conducted after hospital ethical committee
approval and written informed consent from all
the patients. The study group included 80 ASA I
and II female patients between the ages of 20-60
years undergoing laparoscopic cholecystectomy
under general anesthesia. Patients with acute
cholecystitis, allergy to local anesthetics or opioids,
previous history of opioid intake, morbid obesity
and surgery converted to open procedure were
excluded from the study.

Anesthetic technique: Patients were premedicated
with 0.5 mg alprazolam at night and 0.5 mg on the
morning of surgery orally. Anesthesia was induced
with inj. propofol 1.5-2 mg/kg IV and intubation
achievedwithinj.vecuronium0.08 mg/kg. Anesthesia
was maintained with O,, N,O (60:40), 1% isoflurane
and intermittent doses of vecuronium guided by
peripheral nerve stimulator. For intra-operative
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analgesia inj. morphine sulphate 0.15 mg/kg was
used. Standard patient monitoring was performed.
Ventilation was adjusted to maintain end-tidal CO,
between 35-40 mm of Hg and intra-abdominal
pressure was kept between 10-12 mmHg. Injection
diclofenac sodium 1.5 mg/kg IM was given at the
end of surgery as a part of multimodal approach for
post-operative pain.

At the end of procedure, intra-abdominal CO, was
carefully vented out by the operating surgeon and
the patients were randomly assigned to one of the
following groups;

® Group R (Ropivacaine, n=40): 30 ml of 0.25%
ropivacaine

® Group B (Bupivacaine, n=40): 30 ml of 0.25%
bupivacaine

Randomization was done with computer generated

random number tables and closed envelope
technique. In this technique the chits were kept
with the number and then the group was chosen
accordingly. The surgeon performing the surgery
was blinded to the drug solution.

A 20 ml of test solution was sprayed on the upper
surface of liver and on right sub-diaphragmatic
space and 10 ml was injected into site of incision
and in all portals at the end of the surgery with the
patient in Trendelenberg position. Postoperatively,
patients were assessed for parietal pain (defined
as superficial pain located on abdominal wall) and
visceral pain (defined as deep, dull, more difficult
to localize, inside the abdomen) using a 10 cm VAS.
Time to first rescue analgesia, number of analgesic
doses, sedation, nausea and vomiting, dizziness,
backache and urinary retention were also assessed
at 30 min and at 1, 2, 3, 4, 6, 8,12 and 24 hours.
Blood pressure, heart rate and respiratory rate
were assessed at 0, 30, 60 and 120 min. Rescue
analgesia consisted of an injection of tramadol 100
mg intravenous (slow) if the VAS score was more
than 4.

Statistical analysis: Power analysis was done
with pain score as primary criterion. Standardized
difference of 1.5 (VAS) was calculated, which gave
a sample size of 80, i.e. 40 patients in each group
(assuming a power of 80% and a significance level
of 0.05).

Data analysis was done using unpaired t-test
for continuous variables (age, duration, intra-
abdominal pressure).Two factor repeated measure
ANOVA was used for comparing VAS score. One
factor time as a repeated and second factor group
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was taken as a fixed factor. Mauchly’s test for
sphericity was done to find correlation across the
time points. If significant HUYN-FELDT (epsilon)
correction was done.

RESULTS

A total of eighty patients were included in the study.
No difference was found in age (36.9 = 12.3 yr vs.
34.6 = 12.5yr), duration of surgery (1.42 *+ 0.51 hrs
vs. 1.24 * 0.53 hrs) and IAP (11.6 *+ 0.74 vs. 11.3
* 0.80) between Group R and Group B (p>0.05).
Hemodynamic variables were comparable in both
the groups (Figure 1-3).

Mean VAS score for parietal pain (Figure 4) at 4
hrs was1.6 = 1.5 versus 1.7 = 1.2 in Group R and
B respectively. Mean VAS score for visceral pain
(Figure 5) at 4 hrs was 2.5 = 1.4 versus 2.6 + 1.1in
Group R and B respectively. Statistically significant
difference (p<0.05) was found in pain intensity
of the visceral and parietal pain within the groups
during first 4-6 hrs in the postoperative period
but there was no statistically significant difference
(p>0.05) between the two groups.
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Figure 4: VAS scoring of somatic pain

*Significant at p<0.05, interaction between group and time is
significant (p<0.05)

Sphericity assumption is validated, hence (VAS & group) H & F
correction was done
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Figure 5: VAS scoring in visceral pain

*Significant at p<0.05, interaction between group and time is
significant (p<0.05)

Sphericity assumption is validated, hence (VAS & group) H & F
correction was done
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Figure 6: Comparison of time to first rescue analgesia and
total doses required
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Time to first rescue analgesia was 3.85 * 3.7 versus
4.6 = 3.7 in Group R and B respectively and the
total number of rescue analgesic doses were similar
in both the groups and statistically non-significant
(Figure 5, 6). Variables of post operative recovery
were similar in both the groups. There was no
systemic toxic reaction to local anesthetic in any
of the patients. Incidence of nausea and vomiting
was 15-20% in both the groups, incidence of other
minor morbidities were similar in both the groups.

DISCUSSION

Early pain after laparoscopic cholecystectomy
is multifactororial, secondary to different pain
mechanisms including abdominal wall trauma,
abdominal distension and pneumoperitoneum
using CO,.** It has three components: visceral,
parietal and shoulder tip pain. Bisguard et al? and
Ure et al® have suggested that predominant type
of pain in these patients is parietal pain, however,
some authors have differed from this opinion.'®
Visceral and shoulder tip pain can be blocked
by intraperitoneal instillation and parietal pain
requires portside infiltration.

Intraperitoneal injection of local anesthetic after
gynecologiclaparoscopy has proved to be effective.'?
Similar technique for pain relief after laparoscopic
cholecystectomy has shown conflicting results
as there are several factors that can influence the
benefits of intraperitoneal analgesia. These factors
are dose and concentration, site of instillation
(sub-diaphragmatic versus sub-hepatic) and timing
of instillation (before or after) of the anesthetic
solution, volume of residual CO,, spillage of bile
and blood, instillation in head-down position
versus supine position and postoperative analgesia
regimen.'?

Initial studies used smaller doses of local anesthetic,
in contrast, two studies have used large doses of
intra-peritoneal bupivacaine and shown it to be
effective.?!° Study by Mraovic et al®> and Pasqualucci
et al® have both described significant analgesic effect
with a large dose of bupivacaine (150 mg).

Various other studies have demonstrated
effectiveness of ropivacaine in reducing pain
after laparoscopic cholecystectomy. Gupta et
al demonstrated effectiveness of intermittent
injections of ropivacaine 0.5% using a catheter in
the gall bladder bed in reducing early post-operative
visceral pain and pain on coughing in the initial few
hours.!

Bucciero et al used either instillation of ropivacaine
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0.5%, 20 ml (150 mg) after induction of the
pneumoperitoneum, or nebulization of ropivacaine
1%, 3 ml before and after surgery. There were no
differences between both the groups in pain scores
or in analgesic consumption.They concluded that
1% ropivacaine nebulisation was more effective
for reducing shoulder pain. Intra-peritoneal
nebulisation provides a uniform spread of local
anesthetic throughout the peritoneal cavity and
thus is more beneficial. "3

Kucukc et al* did a comparative study using intra-
peritoneal bupivacaine (100mg) and ropivacaine
(100 mg, 150 mg) and found ropivacaine (150mg)
to be more effective than bupivacaine (100mg) and
ropivacaine (100 mg).

Evidence for potency of ropivacaine compared with
bupivacaine is clear cut with several minimum local
analgesic concentration studies**'° demonstrating
that ropivacaine has 60% of potency of bupivacaine.
Mraovic et al* assessed the analgesic efficacy of
ropivacaine ranging from 37.5 to 150 mg infiltrated
into the wound at time of inguinal hernia repair.
This study as well as others have used even larger
dose after inguinal hernia suggesting a ceiling
effect at 100 mg of ropivacaine. Indeed 100 mg
of ropivacaine or 300-375 mg does not produced
analgesic efficacy superior to 75 mg.>

In the present study either 75 mg of bupivacaine
or ropivacaine were equally effective as the
concentration used was 0.25% and the test solution
was sprayed on the upper surface of liver, on right
sub-diaphragmatic space, into site of incision and in
all portals at the end of surgery in the Trendelenberg
position. Incidence of shoulder pain was low as
intra-abdominal CO, was carefully vented out by
the surgeon. A decreased incidence of shoulder
pain at rest was seen in ropivacaine group but the
difference was not statistically significant.

One of the limitations with our study was that
we did not measure plasma concentration of
local anesthetics after Intra-peritoneal injection.
Several reports have shown that range of mean
plasma concentration (0.92-1.14 ug/ml) after intra
peritoneal administration of plain bupivacaine
(100-150 mg) was well below toxic concentration
of 3 ug/ml’ With maximum increased dose a
concentration of more than 4 ug/ml has been
reported (considered as limit of potential toxicity)."
With Intraperitoneal ropivacaine (100-300 mg) a
mean plasma concentration was 0.66-3.76 ug/ml
which again was well below the toxic range. Several
studies have evaluated doses of ropivacaine as large
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as 300-375 mg for inguinal hernia or intraperitoneal
instillation with no clinical evidence of toxicity.®
Scott et al'7 and Kundsen et al® demonstrated a
large tolerated CNS dose for ropivacaine (124
and115 mg respectively) than for bupivacaine (99
and 103 mg respectively).

Although intraperitoneal injection of local
anesthetics is effective in the initial few hours, a
multimodal approach can be used for pain relief
after laparoscopic cholecystectomy.

From present study it is concluded that moderate
dose of intraperitoneal and periportal analgesia
with both ropivacaine and bupivacaine was, effective
simple to use and with less side effects and can be
recommended in patients undergoing laparoscopic
cholecystectomy.
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