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Abstract

Background Day-surgery laparoscopic cholecystectomy

(LC) should be the procedure of choice in patients with

symptomatic gallstone disease. This article assesses feasi-

bility, patient outcome and predictive factors for successful

day-case laparoscopic cholecystectomy.

Method A retrospective analysis of our prospective

database of 176 patients following laparoscopic cholecys-

tectomy in a day-surgery unit was performed. A telephone

interview was conducted within 24 h after discharge and

again after 3 weeks.

Results Of the 176 cases included in this study, 74% had

biliary colic, cholecystitis (16%), pancreatitis (8%), and

jaundice (2%). In addition to LC, nine patients (5.1%)

underwent laparoscopic bile duct exploration and ten

(5.7%) had an additional procedure performed. Eighty-six

percent of the patients were discharged the same day.

Multivariate analysis identified risk factors affecting same-

day discharge, including age greater than 50 years and

intraoperative complications. Bile duct exploration reduced

the odds of discharge but did not reach significance.

Postoperative telephone interviews identified high patient

satisfaction with 86% of respondents recommending LC as

a day-surgery procedure.

Conclusion Day-surgery LC is a safe procedure with an

acceptable rate of patient discharge. However, intraopera-

tive complications or age over 50 years adversely affected

the same-day discharge rate and as such should be taken

into consideration when planning day-case laparoscopic

cholecystectomy.

As part of the National Health Service (NHS) Plan in the

UK, 75% of all elective surgery is expected to be per-

formed as day surgery [1]. Laparoscopic cholecystectomy

(LC) is considered the gold standard treatment of symp-

tomatic cholelithiasis. However, there have been concerns

regarding day-case LC due to potentially life-threatening

complications that do not become apparent within 8 h, or

even 24 h [2]. Patients who underwent day-surgery LC

were studied to establish predictive factors for success and

to analyze the safety of LC as a day-case procedure.

Patients and methods

From July 2000 to January 2005 consecutive patients with

both chronic and acute symptomatic gallstone disease who

were eligible for day surgery underwent LC with an in-

traoperative cholangiogram (IOC). Median time from onset

of symptoms to surgery was 6 weeks. All patients were

under the care of one consultant surgeon (AGP).

Preoperatively all patients underwent blood tests (full

blood count, urea and electrolytes, and liver function tests)
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along with an ultrasound of the gall bladder. No other

preoperative testing was routinely performed.

The first 34 cases were selected in accordance with strict

criteria. Patients with biliary colic only, normal liver

function tests, American Society of Anaesthesiology (ASA)

grade I or II, and a body mass index (BMI) of less than 35

were selected. In addition, 48-h social support was required.

Patients who were asthmatic and/or unable to tolerate

nonsteroidal anti-inflammatory drugs (NSAIDs) were

excluded. After the first 34 cases inclusion criteria were

relaxed to include all patients with symptomatic gallstone

disease except those who were medically unfit, had insuf-

ficient social support, or a weight greater than 120 kg (the

maximum weight for the operating table). It is important to

note that abnormal preoperative biochemical and radiologic

findings were not used as exclusion criteria for day surgery.

All patients were admitted on the day of surgery having

been nil-by-mouth from midnight. All operations occurred

before 13:00 h, with day-case surgery being defined as

discharge by 20:00 h the same day.

Operative technique

Deep vein thrombosis prophylaxis using low-molecular-

weight heparin (enoxaparin 40 mg) and compression

stockings with additional intermittent pneumatic com-

pression was used. Total intravenous (IV) anesthesia using

propofol (125 lg/kg/min) with remifentinal (0.5 lg/kg/

min) was administered for induction and maintenance. IV

hydration was maintained with 2–3 L of Hartmann’s

solution. Intraoperative analgesia comprised a combination

of IV NSAIDs (diclofenac 75 mg) and opioids (morphine

or diamorphine 10 mg). Bupivacaine (0.25%) was infil-

trated locally into the wound sites (20 ml) and

intraperitoneally (20 ml).

LC was performed using four ports: an open Hasson port

with a subumbilical incision, and three 5-mm ports at the

xiphisternum, below right costal margin in the anterior

axillary line, and right of the umbilicus in the midclavicular

line. An intra-abdominal pressure of 10 mmHg was

maintained. An intraoperative cholangiogram (IOC) was

attempted in all but the first 13 cases. Any removal of

common bile duct stones was undertaken in accordance

with IOC findings. In the event of bile spillage, a pro-

phylactic dose of cefuroxime (750 mg) was given. Intra-

abdominal irrigation and suction with normal saline

occurred and the abdomen deflated prior to the removal of

the ports.

Combination therapy was used to prevent postoperative

nausea and vomiting (PONV). Typically, metaclopramide

and steroids (dexamethasone 8 mg) were administered at

the beginning of the procedure and a specific (5HT3)

serotonin antagonist (ondansetron 4 mg) given at the end of

the operation.

Patients were discharged with an analgesic package of

paracetamol and codeine, and diclofenac if not contrain-

dicated, with tramadol as an alternative. Patients were also

advised to wear compression stockings for an additional

four weeks postoperatively. Wound care advice and post-

operative literature were provided along with out-of-hours

contact telephone numbers.

Telephone interviews

Prospective telephone interviews were conducted by the

nursing staff to assess patient satisfaction; an interim

analysis was conducted after the first 100 patients. Contact

with the patient was made within 24 h of discharge and

again after 3 weeks. The interview focused on postopera-

tive pain, return to daily activities, wound healing, and

patient satisfaction.

Statistical analysis

The probability of discharge was modeled using logistic

regression. Multiple logistic regression of all explanatory

variables recorded and surgical complications was used to

model the probability of discharge. Analyses were per-

formed using the statistical software package Intercooled

Stata Version 8 (StataCorp LP, College Station, TX).

Results

The total number of cholecystectomies performed over the

study period (4.5 years) was 439. Of these, nine were

performed as open cholecystectomies (for suspected

malignancies), and a total of 430 were undertaken laparo-

scopically. Of the 254 inpatients, the median age was 52

years (range = 18–91 years) and 74% were female. Day-

case LC was performed on 176 patients, the majority of

which were female (90.3%). Median age for day-surgery

cases was 43 years (range = 21–78 years) with 49 (28%)

above the age of 50. One hundred seventy-four patients

were ASA I and II while two were ASA III.

One hundred thirty patients (74%) were treated for bil-

iary colic, 29 (16%) for cholecystitis, 14 (8%) for gallstone

pancreatitis, and 3 (2%) for obstructive jaundice. Surgical

procedures performed are shown in Table 1. Despite the

strict inclusion criteria for the first 34 patients, with the

exception of increased incidence of biliary colic within this

group (p \ 0.01), there was no observed difference in

outcome between the two groups of patients (p = 0.09).
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Bile duct exploration (BDE)

Of the nine patients who underwent BDE, there were eight

transcystic explorations and one choledochotomy. Six of

the transcyctic explorations were successful, with one

requiring the insertion of a double J stent. Follow-up

magnetic resonance cholangiopancreatography (MRCP) of

these six patients showed no evidence of residual stones. In

the remaining two patients transcystic exploration was

unsuccessful due to difficulty in cannulating the bile duct.

Subsequent tests [MRCP and endoscopic ultrasound

(EUS)] revealed no residual stones.

Compared with LC only, the addition of IOC did not

affect the discharge rate. On univariate and multiple

logistic analyses, the odds of discharge for patients who

underwent BDE were 21.4% of the odds of discharge for

LC patients, i.e., the odds decreased by 78.6% if the patient

underwent laparoscopic bile duct exploration; however,

this did not reach statistical significance (p = 0.098).

Additional procedures (LCadd)

Ten additional procedures were performed (LCadd) during

LC, as shown in Table 1. In addition to two patients

requiring adhesiolysis, one underwent on-table frozen sec-

tion of the gallbladder to exclude carcinoma and one patient

required a liver biopsy because of visible white plaques on

the liver (despite normal preoperative ultrasound). Finally,

one patient was found to have an eroding giant duodenal

ulcer with a large inflammatory mass with acute or chronic

cholecystitis. This case was converted to a partial open

cholecystectomy and partial gastrectomy with Roux-en-Y

gastrojejunostomy. On analysis, an additional procedure to

LC reduced the rate of same-day discharge by 75%; how-

ever, this did not reach statistical significance (p [ 0.1).

Conversions to open

There were three conversions to an open procedure. In the

IOC group one patient had a severely inflamed gallbladder

which impaired visualization and dissection. In the BDE

group a choledochotomy occurred which resulted in con-

version to open because of an impacted cystic duct stone

that could not be removed laparoscopically. A T tube was

inserted and the patient was discharged after 8 days with no

further complications. The final conversion occurred in the

LCadd group because of an eroding giant duodenal ulcer as

discussed above. All three conversions to open were sub-

sequently admitted.

Operating time

Within this series the median operating time was 64 min

(range = 23–389 min). However, this was not found to be a

predictor of same-day discharge (p = 0.11).

Complications and admissions

In total ten complications occurred during surgery. Only

one major complication occurred (bleeding following liver

biopsy) which required a blood transfusion (Table 2). One

patient presented one day postoperatively with abdominal

pain and had developed signs of peritonitis. Despite a

further laparoscopy with IOC, which revealed bile-stained

fluid in the abdomen, the source of the bile leak could not

be identified. In view of this, a mini-laparotomy was per-

formed which, despite injecting methylene blue through the

cystic duct, still did not reveal the source of the leak. The

assumption was, therefore, that the small bile leak was

from the cystic duct as no other cause for the leak could be

identified. The patient made an uneventful recovery.

A total of 25 (14%) patients were admitted and seven

patients were readmitted at a later date (Table 3). However,

it is noted that the majority (60%, n = 15) of admissions

were due to nausea, vomiting, and pain.

Table 1 Surgical procedures performed in our study group

Surgical procedures n = 176

Laparoscopic cholecystectomy only 31

LC with intraoperative cholangiogram 126

LC with bile duct exploration 9

Additional procedure performed with LC

hernia repair 3

intrauterine contraceptive device removal 1

laparoscopy of upper abdominal organs 1

adhesiolysis 2

frozen section of gallbladder 1

liver biopsy 1

partial open cholecystectomy with partial

gastrectomy and Roux-en-Y gastrojejunostomy

1

Table 2 Surgical complications

Surgical complications n = 10

Major morbidity

bleeding following liver biopsy 1

Minor morbidity

minor bleeding at liver bed/port site 6

cystic duct bile leak 1

laceration to diaphragm 1

bile leak from duct of lushka (sutured intraoperatively) 1

Mortality 0
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Univariate logistic regression found that surgical com-

plications had a significantly adverse effect on discharge

(p \ 0.001), with only 10% odds of same-day discharge

(Table 4). Seven of the ten complications occurred intra-

operatively of which six (86%) patients were admitted.

However, this did not reach significance when compared

with nonintraoperative complications (Fisher’s exact test,

p = 0.088).

Age

An additional factor that significantly affected rates of

same-day discharge was age [p \ 0.046 (multiple logistic

regression adjusted for all prognostic factors)]. The odds of

discharge decreased by 67% for patients over 50 years of

age. Further analysis of surgical complications [OR = 0.07

(95%CI 0.02, 0.28), p \ 0.001] and age [OR = 0.33

(95%CI 0.12, 0.88), p \ 0.03] showed a significant effect

on the outcome. While the odds of discharge decreased by

67% for patients over 50 years, this then decreased further

to 92% for patients over 50 years who had surgical com-

plications. The Hosmer and Lemeshow test confirmed that

the model had a good fit [v2 (df,2) = 0.44, r = 0.8].

Telephone interviews

Of 100 patients, 83 were contactable in the first postoperative

day and 79 during the third postoperative week. Approxi-

mately 80% of respondents reported mild to moderate pain

during the first postoperative day. After three weeks 96%

reported slight to no pain. During the first postoperative day

88% reported no nausea while only 2% experienced vomit-

ing. This was reflected in their daily activity as 95% were

eating during their first postoperative day and 81% had

resumed normal daily activity by week 3. The majority of

patients (94%) felt at ease at home. There were no major

problems with wound management. Eighty-six percent of

respondents would recommend the procedure as a day case.

The main reasons for not recommending LC as a day-case

procedure were concerns over complications, having small

children at home, and not feeling ready to go home.

Discussion

Prior to the establishment of day-surgery laparoscopic

cholecystectomy, 100% of cases were performed on an

inpatient basis, which over the 4.5-year study period was

reduced to only 45%. This study has shown that laparo-

scopic cholecystectomy can be successfully performed on a

day-surgery basis. The discharge rate of 86% is similar to

other studies [3–5]. Because this is still a relatively new

procedure in day surgery within the UK, it is important to

have a dedicated staff who are trained in the preparation

and handling of appropriate equipment. Patient education is

also vital with respect to the surgery and what to expect

postoperatively.

It is important that the procedure occur in the morning to

ensure sufficient postoperative recovery prior to discharge

the same evening. It has been shown that LC surgery

occurring after 13:00 h increases the risk of admission [6].

Key to same-day discharge is the successful control of

pain, nausea, and vomiting. Intraoperatively patients

received prophylactic analgesia using morphine/diamor-

phine and NSAIDs (diclofenac) if not contraindicated.

Patients also received local infiltration and intraperitoneal

bupivicaine hydrochloride. In a recent systematic review

by Kehlet et al. [7], quantitative analysis of a visual analog

scale (VAS) demonstrated that intraperitoneal analgesia

had a significant effect when compared with placebo in the

0–6–h postoperative group (p \ 0.001), although

Table 3 Inpatient admissions

Admitted on day of surgery n = 25

Postoperative nausea and vomiting/drowsiness 12

Bleeding at port site 1

Hypotension/intraoperative bleeding 4

Drain/stent insertion 4

Conversion to open 3

Pain 1

Readmission n = 7

Umbilical port cellulitis 2

Shoulder tip pain 1

Shortness of breath 1

Port site hematoma 1

Cystic duct leak 1

Communication difficulties 1

Table 4 Univariate analysis with respect to same-day discharge

Outcome Odds ratio (95% CI) p value

First 34 0.544 (0.195, 1.521) 0.246

Age [ 50 years 0.292 (0.119, 0.718) 0.007

IOC vs. LC 0.737 (0.201, 2.706) 0.645

BDE vs. LC 0.214 (0.034, 1.332) 0.098

LCadd vs. LC 0.250 (0.041, 2.515) 0.132

Cholecystitis vs. biliary colic 0.674 (0.225, 2.017) 0.480

Pancreatitis vs. biliary colic 0.515 (0.129, 2.045) 0.345

Jaundice vs. biliary colic 0.281 (0.024, 3.275) 0.311

Surgical complication 0.099 (0.024, 0.404) 0.001
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nonsignificant findings occurred for the 6–12–h group

(p [ 0.05) and the 12–24–h group (p [ 0.05). VAS scores

were significantly improved for incisional analgesia versus

placebo in all groups: 0–6 h (p \ 0.001), 6–12 h

(p \ 0.001), and 12–24 h postoperatively (p \ 0.001).

Systemic NSAIDs were also shown to improve VAS scores

compared with placebo.

Infusion of intraperitoneal saline followed by postde-

flation suctioning has been shown to significantly reduce

postoperative pain [8], and irrigation of both hemidia-

phragms has been effective in reducing shoulder pain [9].

Postoperative nausea and vomiting (PONV) is a com-

plex multifactorial problem where predisposition of the

patient, type of operation, types of anaesthetic agent, use of

postoperative opioids, fluid administration pre- and intra-

operatively [10–14], and the judicious use of antiemetics

all play a part. Saunders et al. [2] examined 506 LC pro-

cedures to assess the appropriateness of same-day surgery.

It was found that nausea and vomiting occurred in 32% of

patients on the day of operation, with 10% suffering on the

first postoperative day. Overnight admission due to PONV

has been found to vary from 1% to 6% in a number of

studies [4–6, 15–17]. The success of our day-surgery LC

lies in the multimodal approach in managing PONV and

postoperative pain. Our patients received total IV anes-

thesia with a combination of antiemetics, including

ondansteron, cyclizine/metaclopramide, and dexametha-

sone. In spite of this, however, 13 patients (7%) needed

admission due to persistent nausea, vomiting, over seda-

tion, or pain. Ondansetron has been widely used in the

treatment of PONV. The lowest dose recommended is 4 mg

[18] and, as it is short–acting, it is best given at the end of

the operation [19]. Dexamethasone has been used suc-

cessfully in the treatment of chemotherapy-induced emesis.

It has also been demonstrated as effective against PONV

and in reducing pain, fatigue, and the duration of conva-

lescence [20–22]. While the minimum recommended dose

is 8 mg [23, 24] lower doses have been reported to be

effective [25–27]. The timing of dexamethasone adminis-

tration influences outcome. Wang et al. [28] found that

giving dexamethasone before induction was more effective

than when administered at the end of the operation.

However, one side effect is the development of severe

perineal discomfort and therefore it has been recommended

that it be given immediately after induction [29]. Combi-

nation therapy of 5HT3 with dexamethasone has been

shown to be effective [23, 30].

Our patients received 2–3 L of Hartmann’s solution in-

traoperatively. High fluid fusion regimes (40 ml/kg) have

been associated with improved pulmonary function and

exercise capacity, reduced stress response, nausea, dizzi-

ness, and fatigue, and improved same-day discharge [31].

Yogendran et al. [13] found that even a high infusion

regime (20 ml/kg) 30 min preoperatively followed by 1 ml/

kg/h was associated with a significantly lower incidence of

thirst, drowsiness, dizziness, and nausea. However, McCaul

et al. [12] found no difference in PONV after fluid challenge

and, unlike Cook et al. [10], found that dextrose was asso-

ciated with increased nausea, opioid requirement, and thirst.

Previous studies have shown that age was a significant

predictor for admission [6, 15, 32]. However, Voitk [33]

showed that day-case LC can be safely performed in the

elderly ([70 years) and high-risk (ASA III) patients. Our

results found that age over 50 years was associated with a

significantly higher risk of admission; however, ASA grade

and operative time did not significantly influence outcome.

Establishing limitations to treat a very narrow spectrum of

patients with symptomatic gallstone disease may improve

the discharge and admission rates, but they also potentially

deny surgery to patients who may benefit from day-case LC.

It is our practice to perform IOC during LC. This has the

added advantage of detecting unsuspected bile duct stones

and giving information about any abnormality in the biliary

tree or any bile duct injury. From the IOC findings there

were nine cases that required bile duct exploration (5%).

This study has also shown that transcystic bile duct

exploration could be performed on a day-case basis with a

success rate of 66.7% and a similar discharge rate. There

were no major complications in this group of patients and

follow-up of the successfully performed transcyctic

explorations showed normal bile ducts.

Day-case laparoscopic surgery is feasible with an

acceptable discharge rate and level of patient satisfaction.

The selection of patients is important in the initial devel-

opment of the service in order to maintain a satisfactory

rate of same-day discharge. With experience, however,

selection criteria may be broadened to encompass a wider

spectrum of patients. Those over 50 years of age or those

with a surgical complication adversely affected discharge

rates and should be taken into consideration. The success of

the operation depends on well-trained staff, appropriate

patient education, and skillful operative technique together

with safe anesthesia.
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