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Purpose: A study was designed to assess the effect of intraperitoneal instillation of ropivacaine in larparoscopic 
cholecystectomy patients using computerized patient controlled anesthesia (PCA).
Methods: From January 2009 to June 2009, 40 patients with uncomplicated, symptomatic cholecystitis with 
cholelithiasis who were referred to Chung-Ang University Medical Center for laparoscopic cholecystectomy were 
included in the study. Patients in group C (control group) received normal saline 100 ml and those in group 
I (instillation group) received intraperitoneal instillation of 2 mg/kg of ropivacaine diluted in 100 ml saline at 
the initiation of pneumoperitoneum. Patients were assessed for pain by blinded investigators at 6 time intervals 
after surgery; 2 hr, 4 hr, 8 hr, 12 hr, 24 hr, and 48 hr. The frequency at which patients pushed the button 
of the PCA on bolus requirement (FPB) was assessed by a patient-controlled module on the PCA machine.
Results: The mean total fentanyl consumption was lower in group I (367.39±85.88) than in group C (535±100.29) 
during the 48 hours (P＜0.001). Fentanyl velocity and FPB showed significant difference between the groups (P＜ 

0.005). Visual analogue scale (VAS) measured pain scores were significantly lower in group I than in group C 
at 4 hr (P=0.027), 8 hr (P=0.010), 12 hr (P=0.011).
Conclusion: Intraperitoneal instillation of ropivacaine at the beginning of laparoscopic cholecystectomy (LC) 
combined with normal saline infusion is an effective method for reducing pain after LC. (J Korean Surg Soc 
2010;79:130-136)
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INTRODUCTION

  Laparoscopic cholecystectomy (LC) is the treatment of 

choice in treating gallbladder disease substituting the 

conventional open method of cholecystectomy (OC). LC 

has improved surgical outcome in terms of reduced pain, 

morbidity and duration of convalescence compared to 

OC.(1-3) However, while reduced postoperative pain is the 

most worthy achievement from the patient’s point of view 

LC is not a pain-free procedure, which is why many LC 

patients refrain from early recovery to normal activity and 

imperils the feasibility of LC at stake.(4-6) Because LC is 

one of the most common surgical procedures in Korea 

performed over 20,000 case/year (2007 National Statistical 

Office, Korea), the socioeconomic influences from prolonged 

recovery is considerable.

  Previous studies advocate the etiology of postoperative 

pain in patients who underwent LC is multifactorial 

consisting visceral pain from the operation itself, parietal 

pain originating from the trauma to diaphragm as well as 

the peritoneum and the incision pain itself.(3,7-10) The 

trials of controlling the pain from incision sites were 
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undertaken but the results are controversial and evidence 

suggest that dominant pain from the procedure lies in 

peritoneum rather than skin and abdominal wall.(4,11-13) 

Whereas clinicians have investigated beneficial methods to 

reduce parietal and visceral pains by additive procedures 

during operation.(2,5,7,9,10,14)

  In this study we designed a prospective double-blind 

randomized control study to assess the effect of intra-

peritoneal ropivacaine instillation during operation and analyze 

precise pain pattern and opioid amount from compu-

terized patient controlling anesthesia (PCA).

METHODS

  Randomized double-blind placebo-controlled study was 

designed and carried out according to the principles of 

Declaration of Helsinki, 1989. Written consent was obtained 

from all participants before inclusion in the trial.

1) Patients and groups

  From January 2009 to June 2009, 40 patients with 

uncomplicated, symptomatic cholecystitis with cholelithiasis 

who referred to Chung-Ang University Medical Center for 

LC were included in the study. Patient ages below 18 years 

or over 65 years, weight under 45 kg or over 100 kg, 

underlying disease of severe cardiovascular, renal, hepatic 

diseases, and allergy to local anesthetics were excluded from 

the population.

  Patients in group C (control group) received normal 

saline 100 ml and those in group I (instillation group) 

received intraperitoneal instillation of 2 mg/kg ropivacaine 

diluted in 100 ml saline at the initiation of pneumoperito-

neum.

  Randomization in two groups (group C, group I) were 

based on Excel random number generation. The detail of 

series were unknown to investigators and contained in a 

set of sealed envelope, each bearing on the outside only 

the number. In the operation room, just before induction 

of anesthesia, the appropriate numbered envelope was 

opened and instillation was prepared according to the card 

inside indicating patient group C or I. The operator entered 

the room after instillation preparation and performed pro-

cedure without information. The postoperative pain data 

was collected by blinded investigators.

2) General anesthesia

  All patients were referred to operating room without 

premedication. Non invasive blood pressure, pulse oxymetry, 

electrocardiogram were monitored all through the anes-

thetic period. Anesthesia was induced with 4∼5 mg/kg 

thiopental, 0.6 mg/kg rocuronium and 2μg/kg fentanyl. 

After tracheal intubation, general anesthesia was maintained 

with 2.0∼3.0% v/v sevoflurane of end-tidal concentration. 

During the surgery, patients received intravenous infusion 

of lactated Ringer’s solution at a rate of 5∼7 ml/kg/hr. 

No additional intravenous opioid was injected during the 

surgery.

3) Surgical techniques

  All the surgical procedures were performed by a single 

surgeon. 11 mm trocar umbilical port was introduced by 

closed method using Veres needle. Under visual confirmation, 

epigastric port was created at the right side border of 

falciform ligament by 11 mm trocar and just 2 finger 

widths below the inferior costal margin in the midclavicular 

line and midaxillary line. Intraperitoneal pressure was main-

tained at 12∼15 mmHg during the operation which was 

routine procedure and the operative table was placed in 

reverse Trendelenburg position with left-side down tilting 

position.

4) Peritoneal instillation

  In both groups, immediately after the creation of pneu-

moperitoneum under appropriate laparoscopic visual field, 

instillation was performed through a catheter via second 

trocar. This procedure was repeated 10 min prior to initiation 

of manipulating the gallbladder, the operator sprayed 50 

ml of solution on the upper surface of liver dome and on 

the right sub-diaphragmatic space, and other 50 ml of solu-

tion around liver bed of the future cholecystectomized site. 

After instillation procedure, in order to obtain thorough 

diffusion 2 minutes of Trendelenburg position was main-
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Fig. 1. Total fentanyl consumption (*P＜0.05).

Table 1. Demographic characteristics

Group C
(n=20)

Group I
(n=20)

P-value

Sex (M/F) 8/12 8/12 1
Age (year)  50.2±15.7    50.0±13.15 0.965
Height (cm) 163.98±10.68 163.50±8.32 0.876
Weight (kg)  63.54±10.20    68.9±12.00 0.136
BMI* (kg/m2)  23.7±3.67  25.68±3.38 0.085
Anesthesia time (min)   66.6±15.20   68.50±11.40 0.658
Operation time (min)  51.35±11.32  53.55±9.41 0.508
ASA† class
  I 9 10
  II 9  9
  III 2  1 0.82

*BMI = body mass index; †ASA = American Society of Anesthesio-

logists.

tained.

5) Postoperative manage and pain control

  Patients were delivered solid meal from the following day 

of the operation and complaints of intolerable indigestion, 

nausea, vomiting and other gastrointestinal symptoms were 

recorded. To control postoperative pain, the computerized 

intravenous patient controlled analgesia (PCA, Automed 

3300TM, Ace Medical Co., Seoul, Korea) with fentanyl was 

used. The mode of PCA was continuous infusion, 0.1μg/ 

kg/hr; bolus 0.1μg/kg; lockout interval, 15 min (total 

regimen 100 ml).

  Whenever pain occurs, the patients were taught to push 

freely on the button on the PCA which delivers the bolus 

drug, and when pain exceeding visual analogue scale (VAS) 

pain score 30 mm persists, fentanyl 50μg was injected via 

intravenous route till the pain relieved under VAS 30 mm 

as a rescue analgesic treatment at each outcome measure 

time.

6) Variables studied

  For each patient, we recorded age, gender, American 

Society of Anesthesiologists (ASA) class, anesthesia time 

(from injection of thiopental to extubation), operation time 

(from incision to skin suture). To measure the pain 

intensity, VAS (0∼100 mm) was used. Patients were 

assessed for pain by blinded investigators at 6 time intervals 

after surgery; 2 hr, 4 hr, 8 hr, 12 hr, 24 hr, and 48 hr. 

The dose of rescue fentanyl and fentanyl delivered by PCA 

was measured and summated as fentanyl consumption. The 

frequency to push the button of PCA on bolus require-

ment (FPB) was assessed by patient controlled module of 

the PCA machine at the same time intervals.

7) Statistical analysis

  To calculate the required study size, we took into account 

VAS pain score in the pilot study. Standard deviation of 

VAS pain score in pilot study was 10 mm. We accepted 

a 2-tailed α error of 5% and β error of 10% to detect 

a difference of the VAS pain score 10. Based on these 

calculations the required study size per group was 16. 

Considering compliance rate as 80%, we divided 20 

patients per group in this study.

  For continuous variables, differences between study 

groups were compared using unpaired t-test. The descriptive 

variables were analyzed either by chi-square analysis or 

Fischer’s exact test, as appropriate. P＜0.05 was considered 

statistically significant. Data in the figures are reported as 

mean values with standard error. Statistical analysis was 

performed with SPSS version 13.0 (SPSS, Chicago, IL, 

USA).

RESULTS

  Among the 40 patients, all 40 outcomes were eligible for 
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Table 2. Postoperative variables

Outcome Group C Group I P-value

  Fentanyl consumption
    4 hr (μg/hr) 33.20±8.42 15.82±6.73 ＜0.001
    8 hr (μg/hr) 13.66±3.3.2  8.32±2.49 ＜0.001
    12 hr (μg/hr)  9.62±2.66  8.02±2.23   0.047
    24 hr (μg/hr) 10.14±3.08  7.38±2.15   0.002
    48 hr (μg/hr)  7.82±1.96  6.24±1.16   0.004
    Total (μg)    535±100.29 367.39±85.88 ＜0.001
  VAS* score comparison
    4 hr  34.50±10.11  26.25±12.34   0.027
    8 hr 30.00±8.54  21.75±10.54   0.010
    12 hr 28.50±9.19 20.50±9.72   0.011
    24 hr  24.50±10.24  20.00±11.12   0.191
    48 hr 23.00±8.64 19.65±9.64   0.255
  Fentanyl PCA† bolus frequency
    4 hr (number/hr)  3.98±1.15  1.51±0.55 ＜0.001
    8 hr (number/hr)  1.75±0.42  0.71±0.30 ＜0.001
    12 hr (number/hr)  0.90±0.34  0.62±0.27   0.009
    24 hr (number/hr)  1.06±0.48  0.49±0.25 ＜0.001
    48 hr (number/hr)  0.56±0.22  0.29±0.08 ＜0.001
    Total (number)  52.85±14.66 24.45±8.06 ＜0.001

*VAS = visual analogue scale; †PCA = patient control anesthesia.

Fig. 2. Mean fentanyl consumption velocity (*P＜0.05). Fig. 3. Visual analogue scale (VAS) score comparison (*P＜0.05).

the study without any resignations nor PCA discontinu-

ation for any cause. During the total study no vomiting 

or intolerable indigestion was observed. Forty patients were 

randomized in 2 groups in equal size. There were no signi-

ficant differences (Table 1) in respect of age, sex, body mass 

index (BMI), ASA class, anesthesia time and also the 

operation time between the groups. All patients underwent 

elective LC without major complication such as hemor-

rhage, bile duct injury, open conversion.

  The mean total fentanyl consumption was lower in the 

group I (367.39±85.88) than in group C (535±100.29) 

during the 48 hours (P＜0.001) (Fig. 1). Comparing each 

velocity of consumed fentanyl per hour, every interval time 

of estimation showed significant difference between the 

groups (P＜0.005) (Table 2, Fig. 2).

  VAS scores were significantly lower in group I than C 

at 4 hr (P=0.027), 8 hr (P=0.010), 12 hr (P=0.011). The 

differences showed no statistical difference in 24 hr 
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Fig. 4. Patient controlled anesthesia (PCA) bolus frequency (num-

ber/hr) (*P＜0.05).

Fig. 5. Integration comparison in frequency of patient controlled 
anesthesia (PCA) bolus delivery (*P＜0.05).

(P=0.191), and 48 hr (P=0.255) after the operation (Table 

2, Fig. 3).

  The computerized frequency count of patient controlled 

bolus injection showed significant difference between the 

groups throughout the time of estimation on 4 hr (P＜ 

0.001), 8 hr (P＜0.001), 12 hr (P=0.009), 24 hr (P＜0.001), 

48 hr (P＜0.001) (Table 2, Fig. 4). The integration of 

frequency counted by the computerized device also differed 

and was higher in group C (52.85±14.66/48 hr) than in 

group I (24.45±8.06/48 hr)(P＜0.001)(Fig. 5).

DISCUSSION

  The outcomes of this study demonstrate the intraperi-

toneal instillation of ropivacaine to reduce pain signifi-

cantly after LC. The total fentanyl consumption was reduced 

in the instillation group in contrast to control (P＜0.001). 

VAS scores were lower in group I than group C during 

the overall estimated time and as well as the interval times 

of estimation. During the study no patients were excluded 

from the study because of uncontrolled pain or undesirable 

surgical outcomes such as cardiac events, delayed bowel 

movements and patient intolerance.

  Pain is a highly personal experience which is whatever 

the experiencing person expresses and exist whenever the 

person appeals. The ambiguity of pain lies in that it is a 

subjective sensation or emotion and thorough objective 

observation of such is difficult. Because VAS scores are 

estimated by patients the accurate measurement is limited 

and objective estimation of pain could be deleterious, the 

computerized PCA was supplemented. Proper orientation 

of the patient to press the button of the PCA device in 

order to express pain gains objective power in estimating 

pain. Postoperative pain pleaded by patients who underwent 

LC was recorded in its frequency by computerized device 

which differed between the early 24 hours and latter 24 

hours of operation. In that latter period pain itself was 

somewhat recovered the frequency showed statistical difference 

between the groups which explains the patients’ complaint 

diminishes by the instillation of ropivacaine. The fentanyl 

consumption velocity reflects the frequency of PCA bolus 

injection activated by the patient. In our study the FPB 

showed statistical difference until 24 hours after the opera-

tion which implies the 24 hour convalescence period required 

for recovery.

  The limitations of this study were that control group was 

a sham study group of simple normal saline peritoneal 

instillation which itself had positive influences on perito-

neal irritation and comparison for original uncontrolled 

pneumoperitoneum omitting priceless comparisons among 

the groups which might have demonstrated differences in 

intensity and periods. In this study, intensity of pain was 

only described on integration of dichotomy, no description 

of quality but quantity was in concern. Without multifac-

torial individualized assessment on characters of pain, visceral 

and somatic pain was indistinguishable in the process. 

Moreover because the 48 hour limited duration of observa-
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tion, drawing conclusion of somatic pain relevance which 

has a delayed onset compared to parietal pain was some-

what restricted.

  Previous studies agree that postoperative pain from LC 

pain consists of 3 components, visceral, parietal, and referred 

shoulder pain distinguishing from each other in the intensity, 

latency and duration.(15) Several studies suggested that 

parietal pain is the predominant cause of pain.(16,17) By 

contrast, emphasis upon the visceral pain occupying greater 

portion of pain from LC in the early convalescent period 

because the surgical manipulation and tissue destruction is 

the most in the visceral organ itself compared to the small 

incisions and limited trauma of the abdominal wall.(2,5,10,18)

  Multimodal efforts to reduce overall pain and benefit 

postoperative conditions of patients have been investigated. 

Reports of injecting local anesthetics on the incision sites 

in various methods were carried out with anticipation of 

parietal pain reduction in the injection group, but the 

results were not concurring which the reason is yet clearly 

understood. Local anesthesia model showed no significant 

pain reduction in the LC patients compared to OC group 

studies.(4,12,19) Furthermore in previous studies, loco-regional 

anesthetic models showed no apparent effect on the post 

operative abdominal pain.(4,16) Probably because in these 

study models, the local injection only plays a role in 

controlling parietal pain neglecting visceral pain which 

accounts for the majority of patients’ discomfort. The 

reduction of mere parietal pain was imperceptible to the 

cholecystectomized patients.

  The role of intraperitoneal local analgesic instillation is 

“preemptive analgesia” which refers 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 decreasing response from 

pain sensation.(5) As a preemptive method current studies 

and meta-analysis demonstrates the local anesthesia instilla-

tion into the peritoneal space as a safe and effective method 

in diminishing early post operative pain. In previous studies, 

ropivacaine showed less cardiotoxicity and central nervous 

system side effects compared to bupivacaine in same plasma 

concentration even in large dose (300 mg) of intraperi-

toneal instillation.(7,20-22)

  Although studies vary with timing of instillation and type 

of medications and yet no credible guideline has been 

established for the maximal effect, the attractive fact that 

feasible laparoscopic ropivacaine instillation encompasses 

significant reduction in postoperative pain and decrement 

of analgesics without toxicity. In this current study instilla-

tion of 2 mg/kg of ropivacaine into the subhepatic space 

before operation showed significant pain and analgesic 

reduction on the basis of patients’ oriented pain investi-

gation of computerized PCA and VAS score

  LC has evolved since its first operation performed in 

France 1987 in its technologic instruments and surgical 

skills. Nowadays speaking of one of the most popular out-

patient surgery, LC requires feasible non invasive and 

simple analgesic procedure when postoperative pain is the 

most notorious element for shorter convalescence. In 

conclusion our demonstration of intraperitoneal instillation 

of ropivacaine can play a momentous role in decreasing 

patient pain.
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