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ABSTRACT

Background and Aims: Intraperitoneal instillation of local anaesthetics has been shown to
minimise post-operative pain after laparoscopic surgery. This study was aimed to evaluate
the post-operative effect of intraperitoneal ropivacaine with and without tramadol in patients
undergoing laparoscopic cholecystectomy. Methods: Eighty patients undergoing laparoscopic
cholecystectomy were randomised into two groups. Group R received 0.5% ropivacaine 18 mL
with normal saline (NS) 2 mL and Group RT received 0.5% ropivacaine 18 mL with tramadol
(100 mg, 2 mL) at the end of surgery intraperitoneally through the port. The pain score was
monitored using a numerical rating scale (NRS) every 30 min till 4 h post-operatively and then at
6 h, 12 h and 24 h. The primary objective of the study was to compare the severity of pain between
the groups. The secondary objectives were to compare the total dose of rescue analgesic and
the time to first rescue analgesia between the groups Statistical analysis was performed using
statistical package for the social sciences. Chi-square test and Mann Whitney U test were used
for analysis. Results: The pain score in Group RT was significantly lower than Group R at 2.5 h
to 24 h (P = 0.005). Only 42.5% in Group RT demanded rescue analgesia as compared to 75%
in Group R (P=0.003). Total analgesic consumption of fentanyl was also reduced in the tramadol
group (785 ug vs 1800 ug). No significant adverse effects were found. Conclusion: Intraperitoneal
instillation of ropivacaine with tramadol reduces the post-operative pain and analgesic requirement
in laparoscopic cholecystectomy as compared to ropivacaine alone.

Key words: Intraperitoneal, laparoscopic cholecystectomy, post-operative pain, ropivacaine,
tramadol

INTRODUCTION

of insufflations gas or gas drains, low-pressure abdominal
insufflations, acetazolamide administration, use of

Laparoscopic cholecystectomy (LC) is the treatment
of choice for symptomatic cholelithiasis substituting
the conventional open method of cholecystectomy."
Although post-operative pain is much less severe than
that induced by open cholecystectomy, it is still not
a pain-free procedure, which is why many patients
refrain from early recovery,” a major hurdle in
enhanced recovery after surgery (ERAS).

Different modalities have been proposed to relieve
post-operative pain after laparoscopy, for example, non-
steroidal anti-inflammatory drugs (NSAIDS), opioids,
intraperitoneal (IP) local anaesthetics, IP saline, removal

nitrous oxide instead of carbon dioxide, and so on.?!

Among the various local anaesthetics (LA) techniques,
IP use of LA has gained attention and various researches
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have been done to study its efficacy for post-operative
analgesia. The rationale to use the IP route is that the
peritoneum is exposed to block of visceral nociceptive
conduction, thereby providing an additional
mechanism of analgesia. Most of the previous studies
have shown that local anaesthetic with or without
opioids can provide post-operative pain relief when
instilled intraperitoneally.!  Few literatures are
available on administration of tramadol alone or
in combination with bupivacaine intraperitoneally
for post-operative pain relief.®®) However, we
could not find any literature evaluating the effect
of the combination of ropivacaine with tramadol
administered intraperitoneally for post-operative
analgesia following laparoscopic cholecystectomy.

We thus decided to conduct this study with the aim
of evaluating the analgesic efficacy of these two drugs
(ropivacaine, tramadol) when used in combination
and intraperitoneally for post-operative analgesia.
We hypothesised that intraperitoneal instillation of
ropivacaine with tramadol improves post-operative
analgesia after laparoscopic cholecystectomy without
significant side effects compared to intraperitoneal
ropivacaine alone.

METHODS

This prospective, randomised, double-blinded study
was carried out after approval from the institutional
review board (Ref. no -269 (6-11-E)%074/075,
date — 6" December 2017). Written informed
consent was obtained from all the patients before
surgery. Eighty patients of American Society of
Anaesthesiologists physical status (ASA-PS) grade I/II
involving patients of both sexes, in the age group of
16-65 years, planned for elective LC were enrolled in
the study during 6 months period from January 2018
to June 2018. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

The primary objective of the study was to compare
the severity of pain between the ropivacaine alone
and ropivacaine with tramadol group by numerical
rating scale (NRS). The secondary objectives were to
compare the total dose of rescue analgesic (fentanyl)
in between the groups and to compare the time to first
rescue analgesia between the groups.

Pregnant females, patients with a history of
hypersensitivity to ropivacaine/local anaesthetics and
or tramadol, malignancy, alcohol or drug abuse were
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excluded. The preanaesthetic evaluation was done
1 day prior to the surgery. Patients were premedicated
with oral diazepam 10 mg. Patients were instructed
about the NRS preoperatively. Eligible patients were
randomised 1:1 using computer-generated series
into two groups of 40 each. Allocation concealment
was done using a sealed opaque envelope each
bearing only the number on the outer side. The
study drug was prepared by an anaesthesia assistant
not involved in the study. Group R received 18 mL
of 0.5% ropivacaine +2 mL of normal saline while
Group RT received 18 mL of 0.5% ropivacaine IP with
100 mg (2 mL) tramadol.

Intravenous line with 18G cannula was secured in the
preparation area. Noninvasive blood pressure (NIBP),
peripheral oxygen saturation (SpO2), end-tidal carbon
dioxide (EtCO2), ECG, and heart rate monitoring were
done during surgery. All the patients were subjected
to the same anaesthetic protocol with intravenous (IV)
midazolam 0.02 mg/kg; fentanyl 2 ug/kg and propofol
2 mg/kg IV in titration dose. Orotracheal intubation
was facilitated with vecuronium 0.1 mg/kg IV. General
anaesthesia (GA) was maintained with isoflurane
and oxygen. Minute ventilation was adjusted to keep
EtCO2 at 35-45 mmHg. Neuromuscular blockade
was maintained by the top-up doses of vecuronium
(0.01 mgkg) IV when required. Intravenous
paracetamol 1 gm was given intraoperatively.
Intravenous dexamethasone 8 mg at the induction
of anaesthesia and ondansetron 4 mg IV during skin
closure was administered. At the end of the surgery,
before the removal of the trocar, LA was instilled
through the laparoscopic irrigation system. The study
drug according to the group allocation was instilled
over the gall bladder bed, hepato-duodenal ligament
and hepatodiaphragmatic space by the operating
surgeon who was blinded to the study drug. After
instillation, to obtain thorough diffusion of LA, 2 min of
trendelenburg position was maintained. The reversal of
neuromuscular blockade was done with neostigmine
0.05 mg/kg IV and glycopyrrolate 0.01 mg/kg IV.

NRS score was collected every 30 min till 4 h
post-operatively and then at 6 h, 12 h and 24 h,
respectively. Duration of analgesia was defined as the
time duration from completion of surgery [the time at
which the patient reached the post anaesthesia care
unit (time 0)] to the time patient requested for first
analgesic medication or NRS >3. Intravenous fentanyl
0.5 ug/kg was given as rescue analgesia when required.
Intravenous paracetamol 1 g and ketorolac 30 mg
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12 hourly in the first 24 h were given to all patients.
Cumulative consumption dose of rescue analgesia
over 24 h was recorded. Side effects such as nausea,
vomiting and shoulder pain were also recorded.

Statistical analysis was performed using statistical
package for the social sciences (SPSS) version 16.0
(SPSS Ltd, Chicago, IL, USA). Continuous variables
were represented as mean values with standard error
or frequency. Nominal categorical data like gender,
ASA-PS were analysed using Chi-square test and
ordinal data like comparison of the NRS scale and
rescue analgesic dose were analysed by Mann Whitney
U test. For all determinations, P value < 0.05 (2-tailed)
was considered statistically significant.

To calculate the required sample size, mean standard
deviation (+11.225) and effect size (the difference
between the mean values of visual analogue scale 8.25)
at 4 h was taken from a previous study.”? The sample
size was calculated to have power of 80% with an
alpha error of 0.05.

RESULTS

The simplified methodology of the conduction of the
study is shown as a consort diagram [Figure 1].

Enrollment

[ Assessed for eligibility ]

Thetwo groups were comparable in terms of age, gender,
weight, ASA- PS and duration of surgery [Table 1].
The number of female patients (26 and 28) was higher
than males (14 and 12) in each group showing no
statistically significant difference (P > 0.05). The
difference between the severity of pain (mean NRS
score with standard deviation) between the two
groups is shown in Table 2. The mean NRS score was
maximum till 2 h after surgery in both the groups.
A significant difference in the mean NRS score was
observed among the two groups at 2.5, 3, 3.5, 4, 6,
12, 24h (P < 0.05). There was a single incidence of
shoulder pain in Group R after 1 h of surgery which
persisted till 24 h.

The requirement of rescue analgesia (fentanyl) was
higher in Group R (75% of the patients) compared
to Group RT (42.5% of the patients) [Figure 2]. The
difference of rescue analgesia requirement between
the two groups was statistically significant with
P value of 0.003.

Minimum time to receive first rescue analgesia was
5 min in Group R and 10 min in Group RT whereas
the maximum time was 210 min in both groups. The
comparison of median time (with interquartile range)
to receive first rescue analgesia between the two

Table 1: Demographic Profile

Group R Group RT P
(n=40) (n=40)

Brdinalis Coltunts Age (years) 44.83+13.49  46.05+12.63 0.653
¢ FPragmanzy Sex (M/F) 14/26 12/28 0.633
& iy e Weight (kg) 63.28+10.77  60.15:12.05  0.225
: :"k‘:g:'-‘;*lm ASA-PS (/1) 20/20 2119 1.000

Duration of surgery (min)  73.63+20.22  74.13+19.44  0.911

(Randomized m=80) ]

) ; [ A
(" GROUP R: 40 | Atoation | [ Grouprr:40
WAsd 18 ml of 03% d 18 ml of 035%
Roprvacamne <2 ml of normal Roptvacame wrh 100 mg (2
saling ml) Tramadol
\ J \. J
™ e 3
i Group R: Follow u Croup RT: 3
Observed for 24 hours : Dl S s
Dropped: None FOBRSL: S0
\ J . y,
[ crop: i (crosprr: R
Anahzed 40 Analysis Analyzad 43
Exclodad from analyss: 0 Excloded from analysis: 0
. J \ J

Figure 1: CONSORT Diagram
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Data described as (mean+SD); n=number, P<0.05 is significant.
ASA-PS — American Society of Anesthesiolgists’ physical status

Table 2: Comparison of severity of pain between the two
groups at different time intervals

NRS at Group R (n=40) Group RT (n=40) P
Mean SD Mean SD

30 min 2.53 1.48 2.35 1.31 0.578
1h 243 1.28 2.00 0.82 0.080
1.5h 2.25 1.01 1.98 0.83 0.187
2h 1.98 0.83 1.95 0.85 0.894
25h 1.83 0.55 1.78 0.70 0.005
3h 1.85 0.53 1.45 0.50 0.001
35h 1.88 0.94 1.48 0.75 0.039
4h 1.68 0.80 1.23 0.42 0.002
6 h 1.38 0.49 1.08 0.27 0.001
12 h 1.10 0.30 0.98 0.16 0.024
NRS_24 h 1.05 0.22 0.93 0.27 0.025

Data described as (mean+SD); n=number, P<0.05 is significant.
NRS — Numeric rating scale
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Figure 2: Comparison of patients needing rescue analgesia (Fentanyl)
between the two groups

groups is shown in Table 3 which is not statistically
significant. Total analgesic consumption (TAC) of
fentanyl ranged from 0 to 120 ug individually and
mean TAC was found to be 32.31 pg in the total study
population. The median TAC in Group R was 40 ug and
Group RT was 0 ug [Table 4].The difference of median
TAC between the groups was statistically significant
with P value of 0.002. Total analgesic consumption
summated in Group R was 1800 ug and Group RT was
785 ug [Figure 3].

Total of 36 patients in Group R (90%) and 31 patients
in Group RT (77.5%) had nausea over 24 h period.
Comparing the severity of nausea between the groups
with time, the maximum percentage of the population
in each study group complained of no nausea till 1 h.
The incidence of nausea started after 1 h of surgery. At
this time interval, 40% of the population of Group R
and 30% population of Group RT experienced nausea.
Nausea with retching was experienced mainly in 1.5 h
in both the group with 22.5% in Group R and 15%
in Group RT. Combining nausea and nausea with
retching, the incidence was 50% in Group R while
32% in Group RT in 1.5 h. Vomiting was experienced
by a single patient in Group R at 3 h. None of these
values were statistically significant (P > 0.05). Patients
who suffered from nausea with retching and vomiting
were treated with ondansetron 4 mg IV.

DISCUSSION

Our study demonstrates that the IP instillation of
ropivacaine with tramadol reduces the intensity of
abdominal pain significantly after LC. The NRS score
for abdominal pain in Group RT was significantly less
compared to Group R 2.5 h onward till 24 h. A similar
decrease in pain score till 24 h was also found by Pratap
et al.® when intraperitoneal tramadol was used during
laparoscopic appendectomy. Our results are also in
concordance with the studies by Labaille et al.,) Gupta
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Figure 3: Total Fentanyl (in ug) consumption between two groups
in24 h

Table 3: Comparison of time to receive the first rescue
analgesia (Fentanyl)

Group Median (Q1, Q3) P
R 47.5 (27.5, 90) 0.679
RT 30 (15, 90)

Data described as median, P<0.05 is significant. Q=Interquartile range

Table 4: Comparison of total analgesic consumption

Total analgesic consumption Median (Q1, Q3) P
(Fentanyl in pg) R (n=40)  RT (n=40)
40 (0, 70) 0 (0,38.75) 0.002

Data described as median, P<0.05 is significant. Q=Interquartile range

et al.,"® Trikoupi et al.," Kucuk et al.,"¥ Memedov
et al.,"® Pavlidis et al.,"* Park et al.'"® However, studies
conducted by Bisgaard et al."% and Scheinin B et al.['”!
failed to show any decrease in the visceral pain after
intraperitoneal instillation of ropivacaine. This could
be due to reduced concentration (0.2% of 38 mL of
ropivacaine by Bisgaard and 0.15% of bupivacaine
in 100 mL NS by Scheinin) used for intraperitoneal
instillation.

Shoulder tip pain after laparoscopic cholecystectomy
was found to be 30-50% of the patients in a study
conducted by Sarli et al.'® We observed a single
incidence of shoulder pain in Group R which is not
comparable; this could have been due to the absorption
of gas at the end of surgery as well as subhepatic
surface instillation with ropivacaine and maintenance
of trendelenburg position for at least 2 min.

In our study 57.5% of patients in the Group RT didn’t
demand any rescue analgesia compared to 25% patients
in Group R. Thus, there was a statistically significant
difference in demand for rescue analgesia between the
groups (P = 0.003). This finding is similar to the study
done by Pratap et al.®! where 56.67% of patient in
the tramadol group did not demand rescue analgesia
compared to 6.67% in the placebo group. The number
of patients demanding rescue analgesia was higher in
the placebo group in the study compared to our study
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maybe because they used only normal saline in the
placebo group while we used ropivacaine 0.5%.

The total analgesic consumption was also decreased
in Group RT (785 ug vs 1800 ug, P = 0.002). In the
study by Shukla et al.,”'a similar decrease in rescue
analgesic dose was also noted in tramadol group
(85 = 35 mg diclofenac) than bupivacaine alone group
(175 = 75 mg). A similar finding was also found by
Jairath et al."'where rescue analgesic dose of diclofenac
was significantly lower at 1 h and 24 h post-surgery
(0 and 84 + 59.92 mg) in tramadol group compared to
placebo (76.47 = 10.39 and 213 = 41.11 mg).

While comparing the time of first rescue analgesia
in our study, it was not found significant in between
groups (P = 0.679). The minimum time to receive first
rescue analgesia was 5 min in Group R and 10 min
in Group RT while the maximum time was 210 min
in both the groups. Thus, in both the groups the
duration of analgesia was widely distributed giving
insignificant results. Moreover, in our study, there is a
large difference in the number of patients demanding
rescue analgesia between the groups (17 vs 30). So,
the analysis of a heterogeneous sample with data not
following normal distribution resulted in unexpected
contradictory finding with the study by Golubovic
et al.,* however they had used larger volume (50 mL)
compared to our study.

Comparing side effects, the incidence of nausea
and vomiting was less in Group RT, 31 compared to
36 patients in Group R but not significant. Though
the results were not significant at any time interval, it
revealed that the incidence started only after half an
hour of surgery and was maximum at 1.5 h and went
on decreasing with time in both the groups.

Another side effects of local anaesthetics like LA
toxicity were not seen in our study as we never crossed
the standard dose. However, we did not measure the
plasma concentrations of ropivacaine in our study
patients as we believed our concentration was safe
and below toxic levels (4 mg/kg of ropivacaine), as per
the study by Kayani et al.*"

Peripheral antinociceptive effect of opioids occurs due
to interaction of opioids with opioid receptor located on
peripheral intact perineurium that prevents the entry of
hydrophilic opioid molecule, such as morphine while
lipophilic opioids, such as tramadol, buprenorphine
can diffuse across the intact perineural barrier,
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which results in better analgesia on intraperitoneal
administration. Secondly, as the duration of action
of parenterally administered tramadol is 6 to 8 h, so
this explains low NRS scores and less need for rescue
analgesia in the early post-operative period.

Our study had a few limitations. Visceral pain is
affected and increased by movement but we did not
assess pain scores at rest and on movement from a
supine position to sitting. Patients in both groups
also received paracetamol and ketorolac as standard
practice for analgesia in our study, hence the NRS
scores in both groups may have decreased because of
these medications. We did not compare the influence
of the timing of ropivacaine treatment (preoperative vs
end of the surgery) on post-operative pain relief. We
did not record the duration of hospital stay and did
not compare them among the groups which is a key
variable to measure here in terms of health economics.

CONCLUSION

Intraperitonealinstillation ofropivacainein combination
with tramadol in elective laparoscopic cholecystectomy
significantly reduces the post-operative pain and
analgesic requirement in post-operative period as
compared toropivacaine without tramadol combination.
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