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Abstract: Background- Laparoscopic cholecystectomy is one of the most commonly performed day care 

surgeries. Although the patients complain of less pain than the open procedures, yet the emanating visceral pain 

causes significant discomfort. Multimodal analgesics have been tried to alleviate this pain by various routes. 

Intraperitoneal administration of local anaesthetics is one such modality. Ropivacaine when used 

intraperitoneally provides profound and prolonged analgesia.Aim- The aim of this study was to evaluate the 

analgesic efficacy of intraperitoneally administered Ropivacaine in patients undergoing laparoscopic 

cholecystectomy. Materials and methods- Patients were randomly allocated into two groups: Group C (control 

group n= 50) which received 40 ml of 0.9% saline and Group R (Ropivacaine group n= 50) which received 

2mg/kg of Ropivacaine made to a total of 40 ml volume. Postoperative assessment of pain was done using visual 

analogue scale (VAS) and at VAS>3 intravenous tramadol 1mg/kg was administered. Time to first request of 

analgesia, total number of rescue analgesics in 24 hours at VAS>3, the incidence and severity of postoperative 

shoulder pain as well as adverse effects if any were noted. Results-Both the groups control group (group C) and 

the Ropivacaine group (group R) were comparable with regards to demographic profile and total duration of 

surgery. Ropivacaine provided prolonged duration of analgesia (19.68 ± 2.48 hours) compared to the control 

group (6.72 ± 4.13 hours), the results being statistically highly significant (P< 0.001). Mean number of rescue 

analgesics in 24 hours at VAS> 3 were higher in the control group(1.9 ± 0.54) than the Ropivacaine group 

(0.82 ± 0.39), the difference being statistically significant (P< 0.05). The incidence of shoulder pain albeit 

small, was comparable in both the groups and severity ranged fromVAS 2-4. Incidence of nausea and vomiting 

was 10% and 20% respectively in the control group and Ropivacaine group. No other side effects were 

observed.Conclusion-Intraperitoneal instillation of Ropivacaine provides an effective and protracted analgesia 

in patients undergoing laparoscopic cholecystectomy. 
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I. Introduction 
Pain following laparoscopic procedures albeit subtle than open procedures may significantly alter early 

patient recovery and hospital discharge. It is multifactorial in origin: abdominal wall visceral pain and referred 

shoulder pain being the common incriminating factors.
1
 First 24 hours are the most crucial when the visceral 

pain predominates. Peritoneal distension during insufflation, traumatic shearing of blood vessels and nerves and 

subsequent purvey of inflammatory mediators are all triggering factors.
2
 Multimodal analgesics have been tried 

to alleviate pain following laparoscopic cholecystectomy. Over the years intraoperative use of local anesthetics 

during laparoscopy for postoperative pain relief has gained interest. They act by reversible blockade of 

generation and propagation of action potential in nerves and other excitable tissue, at the level of sodium 

channels.
3,4,5

 Ropivacaine, a long acting amide, released in 1996, when given intraperitoneally initiates its action 

in 15-20 minutes and reduces postoperative visceral and shoulder pain following laparoscopic cholecystectomy.
6
 

The aim of the present study was therefore to evaluate the postoperative analgesic efficacy of Ropivacaine given 

intraperitoneally in patients undergoing laparoscopic cholecystectomy. 

 

II. Materials and methods 
The present study was a randomized, prospective, double blind study which included 100 patients of 

ASA-I and ASA-II physical status of either sex between the age groups of 20-60 years undergoing elective 

laparoscopic cholecystectomy. Before enrolment for the study, patients were informed about the aims, methods 

and anticipated benefits as well as hazards of the study. The study was initiated after obtaining informed written 
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consent from the patients as well as approval from the hospital ethics committee. Unwilling patients, those with 

history of acute cholecystitis or allergy to amide local anestheticsand those with previous abdominal surgery 

were excluded from the study. Patients in whom the laparoscopic procedure was converted to open 

cholecystectomy due to any reason were also not included in this study. 

Pre-anaesthetic evaluation was done a day prior to surgery and included a detailed history and general 

physical and systemic examination. Basic demographic parameters like age, sex and weight were noted as also 

the baseline values of pulse, blood pressure and respiratory rate. Investigations comprising of electrocardiogram, 

X-ray chest, complete blood counts, renal function tests, serum electrolytes, blood sugar and liver function tests 

were noted. Patients were kept overnight fasting and tablet alprazolam 0.25 mg was given at bed time and tablet 

pantoprazole 40 mg was given early in the morning with a sip of water. Using sealed envelope technique 

patients were randomly allocated into two groups: Group C (control group n= 50) which received 40 ml of 0.9% 

saline and Group R (Ropivacaine group n= 50) which received 2mg/kg of Ropivacaine made to a total of 40 ml 

volume. 

In the operation theatre after obtaining an intravenous access, ECG, pulse oximeter and non-invasive 

blood pressure monitors were attached. Injection glycopyrrolate 0.2mg, injection tramadol 2mg/kg and injection 

ondansetron 0.1mg/kg were given intravenously. After preoxygenating the patient with 100% oxygen, induction 

was carried out with injection Propofol 2mg/kg intravenous and tracheal intubation facilitated with oral cuffed 

endotracheal tube after giving intravenous vecuronium 0.1mg/kg. Intermittent positive pressure ventilation was 

then done with oxygen, nitrous oxide, isoflurane and top ups of injection vecuronium. End tidal carbon dioxide 

monitor was attached and normocapnia maintained (35-40 mmHg). Intravenous diclofenac 75mg was given in 

all the patients post intubation. The intra-abdominal pressure was maintained around 10-12 mmHg in all the 

patients. After the removal of gall bladder, intraperitoneal instillation of the 40 ml of the prepared solution was 

done under both the domes of diaphragm and the patients were made to lie in the Trendelenburg position for 10-

15 minutes until the closure. Reversal from general anesthesia was then carried out with injection neostigmine 

0.05mg/kg and injection glycopyrrolate0.01mg/kg intravenous followed by extubation. All the surgical 

procedures were done by the single surgeon. 

Postoperative pain was assessed using visual analog scale (VAS), consisting of 10 cm scale 

representing varying intensity of pain from 0 cm (no pain) to 10 cm (worst imaginable pain). Tramadol, 1mg/kg 

intravenous was used as rescue analgesic if patient complained of  postoperative pain (VAS > 3). Postoperative 

assessment of pain was done by a staff nurse who was blinded to the study. Following parameters were noted in 

both the groups: 

 Time to first request of analgesia i.e time elapsed between extubation and first rescue analgesic dose. 

 Total number of rescue analgesic doses (intravenous tramadol 1mg/kg) at VAS> 3 in first 24hrs. 

 Incidence and severity of shoulder pain in 24 hrs. (VAS Score). 

  Complications (cardiovascular, neurological, allergic, nausea and vomiting ) if any. 

The data was analyzed using statistical software Microsoft excel and SPSS 22 for windows. The results 

were reported as mean ± standard deviation for quantitative variables and percentage (%) for qualitative 

variables. Statistical significance among mean differences was obtained using student t-test and chi-

square test and p< 0.05 was deemed to be statistically significant. 

 

III. Results 
Both the groups, the control group (group C) and the Ropivacaine group (group R) were 

comparable with regards to the demographic profile i.e age, weight and sex as well as the duration of 

surgery (TABLE 1). However, the mean duration between extubation and first analgesic dose was 6.72± 

4.14 hours in the control group (group C) and 19.68± 2.48 hours in the Ropivacaine group (group R), the 

difference between them being statistically highly significant (p<0.001) (TABLE 2). Mean number of 

rescue analgesics at VAS>3 in 24 hours were 1.9± 0.54 in the control group (group C) and 0.82± 0.39 in 

the Ropivacaine group (group R), the difference being statistically  highly significant(TABLE 3). 10 

(20%) patients in the control group (group C) and 5 (10%) patients in the Ropivacaine (group R) reported 

shoulder pain peaking after 18 hours and attaining a severity of 4 (2-4) in the visual analogue scale 

(VAS). Only 5 (10%)in the control group (group C) and 3 (6%) patients in the Ropivacaine group (group 

R) complained of postoperative nausea and vomiting and no other adverse effects were observed 

(TABLE 4). 
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Table 1- Demographic Profile Of Patients 

 

P> 0.05 non-significant SD-Standard Deviation 

 

Table 2- Time Interval Between Extubation And First Analgesic Dose 
TIME (IN HOURS) GROUP C GROUP R P VALUE 

Mean± SD 6.72± 4.14 19.68± 2.48 0.000000 

P< 0.001 Highly significant 

 

Table 3- Number Of Doses Of Intravenous Tramadol At Vas>3 In First 24 Hours Follwing Extubation 
NO. OF DOSES IN 24hrs GROUP C GROUP R P VALUE 

Mean± SD 1.9±0.54 0.82± 0.39 0.00000 

P< 0.001 Highly significant        VAS- Visual Analogue Scale 

 

Table 4- Assesment Of Shoulder Pain And Complications 
                                                                     GROUP C (%)                  GROUP R (%) 

NO. OF PATIENTS WITH10 (20)                           5 (10)            P>0.08 

SHOULDER PAIN 

 

TIME INTERVAL (IN hrs) AT 

WHICH PAIN OBSERVED 

   0-6 

   6-12 

   12-18 

   18-24                                                      10                                     5 
 

VAS SCORE OF SHOULDER 

PAIN 

    0                                                               40                                    35 

    1                                                                -                                       - 

    2                                                                2                                      3 
    3                                                                2                                      2 

    4                                                                4                                     - 

 

COMPLICATIONS 

NAUSEA/ VOMITING5 (10)                               3(6)             P>0.23 

 

OTHERS                                                           -                                       - 

 

P>0.05 non-significant 

 

IV. Discussion 
The advent of laparoscopic procedures has transmogrified surgical procedures with benefits of less 

postoperative pain than the conventional procedures, cosmetically better scar, less bleeding, early discharge and 

reduced hospital expenditures. The pain in laparoscopic procedures is either somatic originating from the site of 

incision, visceral pain or referred pain due to pneumoperitoneum.
7
 As the laparoscopic procedures are day care 

procedures, the amelioration of pain becomes all the more important. Various analgesic modalities have been 

tried to remediate this pain including parenteral NSAIDS, opioids and local infiltration. Local anaesthetics act 

by inhibiting visceral nociception as well as the release and action of prostaglandins and other noxious agents on 

the nociceptors.
8
The main benefit of local anaesthetics is that they provide adequate analgesic relief without 

deleterious effects of opioids. Bupivacaine has been the most widely used local anaesthetic and its efficacy via 

the intraperitoneal route has been well evaluated in various studies.
9,10,11

 

Intraperitoneal route of Ropivacaine has been widely studied and inferred to provide adequate 

postoperative analgesia and reduced consumption of rescue analgesics without any deleterious effects.
12,13,14

 

In our study the mean duration (in hours) between extubation and first analgesic dose was 6.72± 4.14 in 

the control group which received 40ml of 0.9% saline whereas it was 19.68± 2.48 in the Ropivacaine group 

which received 40 ml of Ropivacaine in adose of 2mg/kg, the difference between the two being statistically as 

DEMOGRAPHIC PROFILE GROUP C GROUP R P VALUE 

Age in years (mean± SD) 

 

37.18± 4.42 37± 4.40 P=0.838 

Weight in Kg (mean± SD) 

 

63.68± 3.94 64.32± 3.89 P=0.415 

Sex (Female: Male) 

 

30: 20 30: 20 P>0.9 

Duration of surgery (mean ± SD) 

 

53.74± 7.25 55.7± 7.17 P=0.177 
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well as clinically significant. Instillation of normal saline intraperitoneally also proffers analgesic effects as 

demonstrated in certain studies.
15,16

 However intraperitoneal instillation of local anaesthetic Ropivacaine 

prolongs the duration of postoperative analgesia as corroborated by various literary evidences. Das N et al in 

their study observed prolonged duration of analgesia and numeric rating scores (NRS) <5 upto 16 hours 

postoperatively compared to intraperitoneal instillation of bupivacaine or saline.
17

 Kucuk et al concluded 

enhanced analgesic effects after intraperitoneal Ropivacaine instillation compared to that of bupivacaine or 

placebo.
12

 The longer duration of analgesia with intraperitoneal instillation of Ropivacaine as seen in our study 

can be explained on the basis of the fact that the concentration and volume of Ropivacaine used in our study was 

more.
18,19

 As the mean body weight in our study was 64 kg, the mean concentration of Ropivacaine used was 

0.32%. Also the use of preemptive analgesic medication (intravenous tramadol and diclofenac in the present 

study) prolonged the duration of postoperative analgesia.
20

 

Mean number of rescue analgesic tramadol at VAS> 3 in the first 24 hours following extubation were 

1.9 ± 0.54 in the control group and 0.82 ± 0.39 in the Ropivacaine group, the results being statistically highly 

significant (P< 0.001). Intraperitoneal instillation of Ropivacaine because of its better analgesic efficacy 

significantly lowers the rescue analgesic consumption.
21

 

Shoulder pain was reported after 18 hours, incidence being 20% in the control group (group C) and 

10% in the Ropivacaine group (group R), the differences being statistically nonsignificant (P>0.05). The 

severity ranged from VAS (visual analogue scale) 2-4. The formation of carbonic acid (a strong diaphragmatic 

irritant) from carbon dioxide on moist peritoneal surface during laparoscopic procedures accounts for referred 

pain to neck and shoulder.
9,22

 However the reduced incidence and severity of shoulder pain in our study was 

attributable to lower rate and  pressure of insufflation, instillation of the prepared solution in the head down 

position under both the hemidiaphragms, use of preemptive NSAIDS and opioidsand better emptying of 

pneumoperitoneum.
5,23,24,25

 Saline irrigation and suctioning at the end of procedure prior to drug instillation also 

dilutes this carbonic acid thereby allaying shoulder pain.
15

 

Nausea and vomiting was the only adverse effect seen in our study, the incidence in the control group (group C) 

and Ropivacaine group (group R) being statistically nonsignificant.The reduced incidence of nausea vomiting 

could be due to prophylactic administration of ondansetron a potent antiemetic. 

Ropivacaine because of its vasoconstricting features has negligible systemic absorption and consequent better 

safety profile.
26

 The maximum recommended dose of Ropivacaine is 3mg/kg.
27,28

 In the present study the dose 

of Ropivacaine used was 2mg/kg , lower than the recommended, therefore the plasma concentrations were not 

measured. 

 

V. Conclusion 
Intraperitoneal instillation of Ropivacaine under both the domes of diaphragm at the end of surgery 

provides an excellent, effective, prolonged and profound analgesia in patients undergoing laparoscopic 

cholecystectomy. The ease of administration together with a favorable safety profile makes its use amenable to 

day care surgeries.  
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