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ORIGINAL ARTICLE

The evaluation of feasibility of ambulatory laparoscopic 
cholecystectomy using intraoperative instillation of 
bupivacaine: a retrospective observational study 
Min-Ho Shin, Seong-Pyo Mun
Department of Surgery, School of Medicine, Chosun University, Gwangju, Korea

INTRODUCTION
Laparoscopic cholecystectomy (LC) is one of the most 

common surgeries in the elderly. Unlike the Western countries, 
in Korea, patients who undergo LC are typically hospitalized 
for several days because the hospitalization fee is not high. 
During hospitalization, patient-controlled anesthesia (PCA) 
using opioids is usually used. Consequently, most surgeons do 
not pay much attention to reducing postoperative pain during 
the surgery. In Western countries, LC is usually performed as 
an outpatient surgery (OPS), and various methods to reduce 

postoperative pain are employed [1]. At times, OPS for LC 
is required for patients but Korean surgeons are hesitant to 
explore an unfamiliar surgery system. In Korea, to date, no 
study has compared the surgical results after using opioid 
PCA and intraoperative local anesthesia used as per general 
protocol. If there are no differences in postoperative pain and 
the patient’s general condition, we can carry out ambulatory 
LC (ALC) with confidence. The purpose of this study was to 
evaluate the feasibility of ALC using bupivacaine instillation. 
We retrospectively compared the surgical outcomes in terms 
of postoperative pain, laboratory tests, patients’ surveys, and 
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Purpose: This study aimed to compare outcomes of opioid patients-controlled anesthesia (PCA) and intraoperative local 
anesthesia in terms of postoperative pain, lab results, patient surveys, and discharge scores to evaluate the feasibility of 
ambulatory laparoscopic cholecystectomy (LC). 
Methods: Patients who underwent LC for acute cholecystitis were assigned to the outpatient surgery (OPS) group or 
inpatient surgery (IPS) group according to the surgeon. In the OPS group, a mixture of bupivacaine and epinephrine was 
injected into trocar sites and sprayed on the surgical dissection field. Oral opioid and analgesics were given twice a day. In 
the IPS group, patients received opioid PCA. Numeric rating scale (NRS) for walking, erythrocyte sedimentation rate (ESR), 
CRP, self-assessed survey on general physical condition and discharge, and discharge score of ambulatory surgery were 
assessed postoperatively. 
Results: NRS was significantly lower in the OPS group. There were no significant differences in ESR and CRP between the 
groups. Self-assessed survey on general conditions and the possibility of discharge were significantly better in the OPS 
group. The discharge scores at 3, 6, and 9 hours were significantly higher in the OPS group. 
Conclusion: Intraoperative instillation of bupivacaine at port sites and dissection fields had a better effect on short-term 
postoperative pain, patient surveys, and discharge criteria of ambulatory surgery than opioid PCA. 
[Ann Surg Treat Res 2024;107(1):35-41]
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discharge scores for ambulatory surgery.

METHODS
This was a retrospective study of patients who underwent LC 

for acute cholecystitis in the Chosun University Hospital from 
January 2022 to March 2022. The study protocol was approved 
from the Institutional Review Board of Chosun University 
Hospital (No. 2021-03-018). This study was performed in 
accordance with the Declaration of Helsinki and written 
informed consent was waived due to its retrospective nature. 
The inclusion criteria were patients who were discharged from 
the hospital within 5 days without complications, ≥18 years-
old, normal postoperative mental status, American Society of 
Anesthesiologists physical status (ASA PS) classification of I, II, 
or III, and no previous anesthetic complications. One surgeon 
performed LC on the OPS base. The other 2 surgeons performed 
LC on an inpatient surgery (IPS) base. All surgeons carried out 
elective cholecystectomy as long as the operative risk was not 
so high.

All patients were premedicated with midazolam 0.04 mg/kg 
intramuscularly 30 minutes before the induction of anesthesia 
and were transferred to the operating room. Anesthesia 
was induced by propofol (1.0–2.0 mg/kg), and endotracheal 
intubation was conducted after adequate neuromuscular 
blockade by rocuronium bromide (0.6 mg/kg). Anesthesia 
was maintained with volatile anesthetics such as desflurane 
or sevoflurane with a 50% oxygen-air mixture and a target-
controlled infusion of remifentanil to maintain vital signs 
within 30% of the baseline during surgery. 

In the OPS group, the surgical procedure using 3 or 4 
trocars was consistently performed by the same surgeon in 
all cases. Hasson technique was employed for establishing 
pneumoperitoneum, using a 10-mm umbilical trocar preceded 
by local anesthesia infiltration. The remaining 5-mm trocars 

were introduced under direct vision after the infiltration of 
local anesthesia in the ports. A 3–4 mL mixture of bupivacaine 
and epinephrine (1:100,000) was injected into whole layers of 
the abdominal wall of trocar sites including the peritoneum, 
muscle, subcutaneous layer, and skin. A 5 mL mixture of 
bupivacaine and epinephrine (1:100,000) was sprinkled on 
the surgical dissection field including the cystic plate of liver 
bed. Tramadol hydrochloride (50 mg) was given intravenously 
immediately after the operation. Oxycodone hydrochloride (10 
mg) and acetaminophen (325 mg)/tramadol HCl (37.5 mg) were 
given orally twice a day immediately after the operation.

In the IPS group, patients received opioid analgesics using 
a PCA instrument (fentanyl bolus 50 μg as a loading dose; 
basal infusion 0.625 μg/kg/hr; intermittent bolus 1.0 μg/kg/
hr; lockout time 10 minutes) for 2 days based on the hospital’s 
protocol.

Pain scores evaluated by a numeric rating scale (NRS) for 
walking, erythrocyte sedimentation rate (ESR), CRP, and self-
assessed surveys about general physical condition and the 
possibility of discharge were collected at 3, 6, and 9 hours 
postoperatively (Fig. 1). A scoring system for discharge of 
ambulatory surgery was assessed in both groups at 3, 6 and 
9 hours postoperatively (Table 1). Statistical analyses were 
conducted using the t-test for NRS, ESR, CRP, and discharge 

Table 1. Scoring system of discharge after ambulatory surgery

Variable
Score

2 1 0

Respiration Deep breath, possible cough Dyspnea, shallow breath Apnea
Blood pressure (BP) <20% of initial BP 20%–50% of initial BP >50% of initial BP
Mental status Fully awaked, fully oriented Response to tactile stimuli Unresponsive, difficult to arouse
Movement 4 Extremities, able to ambulate 2 Extremities, unable to ambulate No activity

Oral intake Intake fluid, no N/V NPO, occasional N/V controlled  
with medication

NPO, uncontrolled N/V

Paina) ≤4 5–7 8–10
O2 saturation <5% of initial value 5%–10% of initial value >10% of initial value

N/V, nausea and vomiting; NPO, nil per os (nothing by mouth). 
Discharge criteria: A, B, and C (A, no 0 category; B, 2 for respiration, mental status, movement, and pain; C, total score ≥12). 
a)Visual analogue scale.

1. How do you feel about your physical condition

(1) Very good (2) Good (3) So so (4) Bad (5) Very bad

2. Do you think you can dischange from hospital by now?

(1) Totally agree (2) Somewhat agree (3) I cannot decide
(4) Somewhat disagree (5) Totally disagree

Fig. 1. Survey questions.
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score, as well as the Mann-Whitney U-test for the 5-point Likert 
scale in surveys. IBM SPSS Statistics ver. 24.0 (IBM Corp.) was 
employed for these analyses.

RESULTS
The mean age of the OPS vs. IPS was 75.45 years vs. 74.73 

years (P = 0.874). Sex ratio of male:female was 15:15 vs. 13:17. 
Body mass index was 25.8 kg/m2 vs. 26.3 kg/m2 (P = 0.954). 
In the OPS group, 7 patients had hypertension and 3 patients 
had diabetes mellitus. In IPS, there were 6 patients with 

hypertension and 4 patients with diabetes mellitus. ASA PS 
grade of OPS vs. IPS was 2.3 vs. 2.1. Preoperative vital signs and 
the results of laboratory tests is shown in Table 2. The pain 
score calculated by NRS of OPS vs. IPS was 7.1 vs. 6.8. Twenty-
eight patients in OPS and 26 patients of IPS had preoperative 
percutaneous transhepatic gallbladder drainage (PTGBD). Based 
on the revised American Association for the Surgery of Trauma 
(AAST) grading scale [2,3], 1 patient had grade II, 20 patients 
had grade III, 8 patients had grade IV, and 1 patient had grade 
V in the OPS group. In the IPS group, 2 patients had grade II, 18 
patients had grade III, and 10 patients had grade IV. The grade 

Table 2. Preoperative characteristics and surgical outcomes

Characteristic OPS group IPS group P-value

No. of patients 30 30
Age 75.45 ± 13.6 74.73 ± 14.2 0.874
Sex, male:female 15:15 13:17 0.863
Body mass index (kg/m2) 25.8 ± 3.2 26.3± 4.1 0.954
Underlying disease
    Hypertension   7   6 0.875
    Diabetes mellitus   3   4 0.769
ASA PS grade 2.3 ± 0.6 2.1 ± 0.4 0.672
Preoperative vital sign
    Systolic blood pressure (mmHg) 118 ± 23.2 121 ± 19.5 0.857
    Heart rate (beats/minute) 112 ± 13.2 123 ± 11.5 0.786
    Respiration rate (breaths/minute) 15 ± 3.2 14.9 ± 2.7 0.687
    Body temperature (oC) 36.9 ± 0.9 37.1 ± 1.2 0.762
Pain score with drainage (0–10)a) 7.1 ± 1.2 6.8 ± 0.6 0.957
Laboratory test
    WBC (cells/µL) 13,200 ± 2,630 12,900 ± 3,200 0.892
    ESR (mm/hr) 15.4 14.6 0.734
    CRP (mg/dL) 9.87 9.54 0.716
    Bilirubin (mg/dL) 0.69 0.74 0.817
    AST (mg/dL) 48.7 46.8 0.678
    ALT (mg/dL) 41.2 42.6 0.874
Preoperative PTGBD 28 26 0.989
AAST grading scale 
    Grade I   0   0
    Grade II   1   2 0.784
    Grade III 20 18 0.684
    Grade IV   8 10 0.916
    Grade V   1   0 0.762
Tokyo guideline grade 
    Grade I 21 20 0.891
    Grade II   7   9 0.768
    Grade III   2   1 0.684
Surgical outcomes
    Subtotal cholecystectomy   7   5 0.846
    Total operative time (min) 44.2 ± 29.8 48.8 ± 23.7 0.098
    Bleeding 34.3 ± 33.2 34.8 ± 31.9 0.087
    Drain insertion 11 12 0.672

Values are presented as number only or mean ± standard deviation. 
OPS, outpatient surgery; IPS, inpatient surgery; ASA PS, American Society of Anesthesiologists physical status; PTGBD, percutaneous 
transhepatic gallbladder drainage; AAST, The American Association for the Surgery of Trauma.
a)Visual analogue scale.
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of severity based on Tokyo Guideline 2018 [4] of IPS and OPS 
was 21 vs. 20 (grade I), 7 vs. 9 (grade II), and 2 vs. 1 (grade III). In 
the OPS group, 7 patients had a subtotal cholecystectomy and 
in the IPS group, 5 underwent subtotal cholecystectomy. The 
total operative time was 44.2 minutes vs. 48.8 minutes (P = 
0.054) and the total amount of operative bleeding was 34.3 mL 
vs. 34.8 mL. Eleven patients in the OPS group and 12 patients 
in the IPS group had drainage after cholecystectomy. There was 
no statistical significance in preoperative characteristics (Table 
2).

NRS with drainage at 3, 6, and 9 hours after operation in the 
OPS group were 4.5, 4.1, and 3.7. They were 7.7, 7.3, and 6.2 in 
the IPS group. NRS without drainage at 3, 6, and 9 hours in the 
OPS group were 4.3, 4.1, and 3.8. They were 6.2, 6.0, and 5.6 in 
the IPS group. Bupivacaine instillation was more effective when 
a drain was inserted. ESR at 3, 6, and 9 hours after operation 
in the OPS group were 14.5, 14.1, and 13.8 mm/hr; and in the 
IPS group, it was 15.5, 14.9, and 13.5 mm/hr. ESR at 3 hours was 
significantly lower in the OPS group. CRP at 3, 6, and 9 hours 
after operation in the OPS group were 11.46, 10.6, and 9.41 mg/
dL; and in the IPS group, they were 11.65, 10.5, and 9.86 mg/dL. 
There was no significant difference. The survey scores about 
general condition at 3, 6, and 9 hours after operation in the 
OPS group were 3.8, 2.7, and 2.1 according to the 5-point Likert 
scale; and in the IPS group, they were 4.7, 4.3, and 4.1. The 
survey results about general conditions at 3, 6, and 9 hours were 
significantly better in the OPS group. The survey scores about 
the possibility of discharge at 3, 6, and 9 hours after operation 
in the OPS group were 3.1, 2.3, and 1.7 according to the 5-point 
Likert scale; and in the IPS group, they were 4.8, 4.3, and 3.6. 
The survey about the possibility of discharge at 3, 6, and 9 
hours was significantly better in the OPS than IPS group. The 
discharge scores at 3, 6, and 9 hours after operation in the OPS 
group were 10.9, 12.6, and 13.4; and in the IPS group, they were 
9.7, 10.2, and 11.4. The discharge scores at 3, 6, and 9 hours were 
significantly higher in the OPS than IPS group. The hospital 
stay of OPS vs. IPS was 3.8 vs. 4.0 days (Table 3).

DISCUSSION
An investigation on postoperative pain management for LC 

is not often done in Korea because of the routine employment 
of PCA after the operation. Hence, surgeons do not need to 
pay a lot of attention to pain management. This study which 
is majorly focused on intraperitoneal anesthetics instillation 
showed that intraoperative instillation of anesthetics reduced 
postoperative opioid consumption and was associated with less 
manifestation of pain postoperatively [5]. Contrary to Korea, 
pain management for LC is very popular in Western countries. 
The methods are also various; instillation of anesthetics in 
the port site, intraperitoneal nebulization of local anesthetics, 

erector spinae plane or transversus abdominis plane block, 
thoracoabdominal nerve block, and reduced intraabdominal 
pressure. 

Intraoperative instillation of local anesthetics at the port site 
is the simplest method for postoperative pain management. 
Sharmin et al. [6] compared pain manifestation in patients with 
and without infiltration of bupivacaine at the port site after 
LC (groups I and II). Pain assessment using the NRS indicated 
a mean score of 2.55 at 6 hours for group I and 6.8 for group 
II. At 12 hours, the mean NRS score was 4.1 and 7.95. Group 
I exhibited a mean time of 13.85 hours for the first analgesic 
administration compared with a mean of 2.75 hours in group 
II. The mean duration between repeat doses of analgesic was 
22 and 9.5 hours. Notably, 30.0% of patients in group I required 
a single dose of analgesic in the first 12 hours, whereas nearly 
90.0% of patients in group II needed analgesics in the first 

Table 3. Results of pain scores, laboratory tests, patients’ 
surveys, and discharge score after cholecystectomy

Variable OPS group 
(n=30)

IPS group 
(n=30) P-value

NRS with drainage
    3 hr 4.5 7.7 0.044
    6 hr 4.1 7.3 0.034
    9 hr  3.7 6.2 0.024
NRS without drainage
    3 hr 4.3 6.8 0.041
    6 hr 4.1 6.1 0.043
    9 hr 3.8 5.6 0.038
ESR (reference, 0–20 mm/hr) 
    3 hr 14.5 15.5 0.645
    6 hr 14.1 14.9 0.981
    9 hr 13.8 13.5 0.875
CRP (reference, <0.3 mg/dL)
    3 hr 11.46 11.65 0.56
    6 hr 10.6 10.5 0.48
    9 hr 9.41 9.86 0.13
Survey about
General conditiona)

    3 hr 3.8 4.7 0.032
    6 hr 2.7 4.3 0.021
    9 hr 2.1 4.1 0.013
Survey about possibility of dischargeb)

    3 hr 3.1 4.8 0.045
    6 hr 2.3 4.3 0.024
    9 hr 1.7 3.6 0.012
Discharge score
    3 hr 10.9 9.7 0.025
    6 hr 12.6 10.2 0.034
    9 hr 13.4 11.4 0.032
Hospital stay (day) 3.8 ± 1.8 4.0 ± 1.6 0.795

NRS, numeric rating scale. 
a)5-point Likert scale: 1, very good to 5, very bad. b)5-point Likert 
scale: 1, totally agree to 5, totally disagree.



 Annals of Surgical Treatment and Research 39

12 hours. Only 5.0% of group I patients needed analgesics 
within the first 6 hours, while all patients in group II required 
analgesics. Patients who were administered bupivacaine at port 
sites experienced lower postoperative pain and required fewer 
analgesic medications [6]. Several other studies have reported 
similar results indicating that intraperitoneal instillation 
reduced postoperative pain effectively [7-9].

Nebulizing local anesthetics in the peritoneal cavity is also 
effective in reducing postoperative pain. A double-blinded 
randomized controlled study showed significantly lower pain 
scores during rest and deep breathing up to 24 hours (P < 0.05). 
The pain score on movement was also lower, and the difference 
was statistically significant at 6 and 24 hours (P = 0.004 and P 
= 0.005, respectively). Tramadol consumption was lower, with 
a statistically significant difference at 24 hours (P = 0.044). That 
study showed that intraperitoneal nebulization of ropivacaine 
was both effective and safe in providing postoperative analgesia 
in LC [10]. Similar results have been reported in other studies 
[11,12].

Facial plane blocks such as erector spinae, oblique transversus 
abdominis are other available methods. Mounika et al. [13] 
assessed the analgesic efficacy of ultrasound-guided erector 
spinae plane block (group E) and oblique subcostal transversus 
abdominis plane (OSTAP; group O) block in patients who 
underwent elective LC. That study evaluated the analgesic 
requirements and visual analogue scale (VAS) scores between 
the 2 groups and showed significantly lower VAS scores in 
group E on the first postoperative day. Group E maintained VAS 
scores <4 for the initial 24 hours, while group O had VAS scores 
≥4 after 4 hours, leading to greater opioid needs. Tramadol was 
administered to 7 patients in group E compared to 62 patients 
in group O. The mean tramadol requirement for group E was 
65.71 ± 26.3 mg, whereas group O required 114.56 ± 36.8 
mg (P = 0.0012). Group O patients demanded tramadol more 
frequently than those in group E. Ultrasound-guided erector 
spinae plane block was found to provide superior pain control 
and reduce postoperative opioid consumption compared to 
OSTAP block in LC patients [13]. 

The effect of thoracoabdominal nerve block has been 
evaluated in many studies. In one study, participants were 
divided into 2 randomized groups: group M, comprising the 
modified thoracoabdominal nerve block through perichondrial 
approach group (n = 30), and the local infiltration (LI) group 
(n = 30). That study showed that the static NRS scores 
were significantly lower in group M during the first 4 hours 
postoperatively (P = 0.001). Additionally, there was a significant 
reduction in dynamic NRS scores in group M during the first 
16 hours postoperatively (P = 0.001). The incidence of nausea 
was significantly higher in the LI group (12 patients vs. 5 
patients, P = 0.047). Group M exhibited a significantly lower 
need for rescue analgesia (P = 0.009), and patient satisfaction 

scores were significantly higher in group M (P = 0.001) [14]. 
Lower abdominal pressure during LC is related to postoperative 
pain. In one study, 100 patients scheduled for elective LC were 
randomly assigned to either a low-pressure LC (LPLC) at 8 
mmHg or a standard-pressure LC at 12 mmHg. Pressures were 
adjusted if vision was compromised. The primary outcomes 
of that study focused on postoperative pain and analgesia 
requirements at 4–6 hours and 24 hours. The results indicated 
a significant reduction in intraoperative visibility in LPLC (P 
< 0.01), leading to a higher incidence of pressure increases 
during operations (29% vs. 8%, P = 0.010). However, there were 
no significant differences in the duration of the operation or 
postoperative outcomes. Pain scores remained comparable at 
all time points across different pressure levels. Notably, the 
fentanyl requirement in the recovery room was more than 4 
times lower in the 8-mmHg group than the 12-mmHg group 
(12.5 μg vs. 60 μg, P = 0.047). Despite similar pain scores, 
there was a significant reduction in fentanyl requirement and 
a lower incidence of nausea/vomiting in LPLC. Although LPLC 
compromised intraoperative visibility in some cases, there were 
no significant differences in complications, suggesting that 
LPLC is safe and potentially beneficial for all patients [15].

In Korea, there are few studies on intraoperative 
manipulation to reduce postoperative pain. Kwon et al. [16], 
in a study of 115 patients with ALC, reported that the success 
rate of OPS was 61.3%. Although no additional procedures for 
pain control were taken during the surgery, the pain scale and 
satisfaction rate were superior in ALC compared to admitted 
patients. In this study, NRS at 2, 4, and 10 hours were 3.3, 2.4, 
and 2.2. This is quite astonishing because, in many previous 
studies, the usual pain scale several hours after LC was about 
6 to 9 without intraoperative manipulation of pain control, 
and with that pain level patients are usually not discharged 
for OPS [6,7]. NRS of the OPS group in this study was 4.5, 4.1, 
and 3.7 at 3, 6, and 9 hours postoperatively. It is quite difficult 
to find the reason for the difference because there was no 
detailed description of postoperative pain control and there 
were no standard discharge criteria in Kwon et al.’s study [16]. 
NRS is a quite subjective parameter and adjusting power to 
pain can be different according to the generation. Kang et al. 
[17], in a study of 40 patients, found that irrigation with 200 
mL of saline containing 200 mg of lidocaine under the right 
hemidiaphragm and at the cholecystectomy site resulted in 
significantly lower abdominal pain scores compared to the 
control group during the initial 24 hours after surgery (P < 
0.05). Pain scores of VAS were 5, 4.5, and 4 at 3, 6, and 9 hours 
postoperatively. Compared to this study, the pain score of our 
study was 4.5, 4.1, and 3.7 at 3, 6, and 9 hours postoperatively. 
This shows the instillation of local anesthetics in the trocar site 
will be helpful in reducing postoperative pain in LC [17]. This is 
the first study to evaluate the feasibility of ALC using combined 
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intraoperative procedures to reduce postoperative pain in LC. 
Many previous studies reported that peritoneal irritation due 
to the dissection of surgical fields was related to postoperative 
pain. We used a combination method to reduce postoperative 
pain, i.e., the instillation of local anesthetics at port site and 
surgical dissection fields. This study is unique because we 
evaluated ALC with the standard discharge score system. 
Various ambulatory surgery systems are used in Korea. Most of 
the surgeons use a standard discharge scoring system. However, 
no previous study has used this discharge scoring system to 
evaluate the feasibility of ALC.

Preoperative PTGBD was nearly always performed. Most of 
the patients visited the emergency room (ER) for acute pain. 
We routinely carried out abdominal CT and if gall bladder is 
distended and NRS is higher than 6, we routinely inserted 
PTGBD and removed it just before the cholecystectomy. In my 
hospital, cholecystectomy is carried out electively. It takes about 
one week between ER admission and cholecystectomy. PTGBD 
seems to have some benefit in terms of pain and inflammation 
which is required to be validated.

The research results suggest that the administration of 
bupivacaine during surgery effectively controlled postoperative 
pain to the extent that patients could be discharged on the 
same day following cholecystectomy. Since the severity of 
preoperative cholecystitis and the inflammatory state of 
postoperation were similar between the 2 groups, and the 
surgery duration and intraoperative bleeding were comparable, 
it is believed that the bupivacaine administered during surgery 
had a significant impact. We believe that this study can be 
used for designing evidence-based protocols for using local 
anesthetics in OPS in LC. 

This study has several limitations. It was a retrospective 
study and LC were carried out by 3 surgeons. The results need 
to be validated in a randomized controlled trial by a single 
surgeon. The quantity of local anesthetics was not as per a 
standard protocol and had to be adjusted according to the 

patient’s weight, age, and trocar size. The NRS is a subjective 
method to evaluate pain. Last, most LC surgeries are conducted 
on an inpatient basis, and the results are somewhat irrelevant if 
ambulatory surgery is not applied to LC.

In conclusion, intraoperative instillation of bupivacaine at 
the port site and dissection fields combined with postoperative 
oral opioids and NSAID has better effects on short-term 
postoperative pain than opioid PCA only. Pain scores, laboratory 
tests, patient surveys, and discharge criteria of ambulatory 
surgery all showed better outcomes with these simple 
intraoperative and postoperative procedures. Ambulatory LC 
appears to be a feasible procedure with the use of intraoperative 
instillation of bupivacaine and postoperative oral opioid and 
NSAID. 
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