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Abstract Aim The aim of this study was to report clinical outcomes following the use of a
pediatric day-case laparoscopic cholecystectomy (DCLC) clinical care pathway. The
pathway wasmodified in September 2009 and we compare the clinical outcomes before
and after this modification.
Methods A care pathway for DCLCwas introduced in 2008 with emphasis on the day of
admission, timing of surgery, choice of anesthetic agents, analgesia, postoperative
feeding, mobilization, and pain scoring. Demographic and clinical data were recorded
prospectively from January 2008 to January 2012. In September 2009, two modifica-
tions were made to the pathway. Induction of anesthesia was changed to total
intravenous anesthesia, using propofol (target 4 to 6 µg/mL) and remifentanil (target
3 to 5 ng/mL) and the use of the gaseous anesthetic sevoflurane was eliminated with the
aim of reducing the risk of postoperative nausea and vomiting (PONV). The postopera-
tive feeding regime was changed from unrestricted to light diet for 72 hours. The rest of
the pathway was unchanged. Data before (group 1) and following the modifications
(group 2) were compared.
Results We admitted 25 children with symptomatic cholelithiasis for DCLC under the
care of one surgeon: 12 in group 1 and 13 in group 2. There were no significant
differences in age between group 1 (median 13 [range 6 to 15] years) and group 2
(median 15 [9 to 16] years) (p ¼ 0.07). There were no intra- or postoperative
complications. The day-case rate increased from 6/12 (50%) in group 1 to 12/13
(92%) in group 2 (p ¼ 0.03). The incidence of PONV reduced from 7/12 (58%) in group 1
to 0/13 in group 2 (p ¼ 0.002). PONV in group 1 resulted in overnight stay (n ¼ 6) and
readmission (n ¼ 1). One patient in group 2 had an overnight stay due to poor
mobilization.
Conclusions Adoption of a DCLC pathway is feasible and safe for children. Emphasis on
adequate pain management and avoidance of PONV results in a high rate of day-case
surgery equivalent to that achieved in adult practice.
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Introduction

The role of laparoscopic cholecystectomy (LC) as first line
treatment for symptomatic cholelithiasis is now undisputed.
A relatively recent development has been the introduction of
day-case LC (DCLC) in adult practice in the 1990s and there is
an abundance of reports promoting its use.1–15 DCLC is now
listed on the British Association of Day Surgery16 and the
Audit Commission17 list of procedures. Important consider-
ations in determining therapeutic modality in the 21st cen-
tury are clinical outcomes, patient choice and satisfaction,
and cost-effectiveness. Patient satisfaction rates of 92 to 95%
havebeen reported.1,4,5,18,19 The primary consideration how-
ever should remain patient safety. A recent meta-analysis of
five randomized controlled trials in adults demonstrated that
compared with overnight stay, DCLC is safe and effective in
selected patients and is likely to save costs.20 The role of DCLC
in pediatric practice is yet to be established. There has been
only one report on DCLC in children.21One possible reason for
this discrepancy is the lack of clear practice guidelines or care
pathways in children. In contrast, there is a published guide-
line on DCLC from the British Association of Day Surgery in
adults.22 There is growing evidence to suggest that clinical
care pathways improve outcomes and reduce hospital stay in
adults23,24 and children.25,26 There are presently no pub-
lished guidelines or pathways on DCLC in children. The aim of
this article is to address this void in the literature and to
report clinical outcomes following the use of a pediatric DCLC
clinical care pathway at our institution. The pathway was
modified in September 2009 and we compare the clinical
outcomes before and after this modification.

Patients and Methods

All LCs in the Pediatric Surgical Department are performed by
a single surgeon. In December 2007, a clinical care pathway
was introduced following an audit of 36 LCs performed
between September 2003 and September 2007. The essential
elements of the pathway are outlined in►Fig. 1. The changes
in practice following the audit were admission on the proce-
dure day, the cessation of blood investigations including
group and save and blood cross-matching, a standardized
anesthetic protocol, discontinuation of the use of routine
antibiotics, minimization of the use of intravenous morphine
in the postoperative period and pain scoring using the
Wong and Baker Visual FACES pain rating scale (Wong-Baker
Foundation, Oklahoma City, OK, USA).27 Exclusion criteria for
DCLC in patients undergoing LC are listed in ►Table 1.

All patients were seen in the outpatient clinic before DCLC
and informed consent was obtained. Blood tests and an
abdominal ultrasound scan were requested. Patients were
all admitted electively on the morning of the procedure and
underwent a LC on the morning list. All patients were
anesthetized by consultant pediatric anesthetists. Before
September 2009, induction of anesthesia was either gaseous
with sevoflurane or intravenous with propofol. All patients
were ventilated via an endotracheal tube with air, oxygen,
and isoflurane. Intraoperative analgesia comprised either

intravenous fentanyl up to 5 µg/kg in incremental doses or
(in two patients) a remifentanil infusion with an intravenous
morphine bolus of 0.1 to 0.15 mg/kg toward the end of
surgery. In addition, all patients received intraoperative
diclofenac and intravenous paracetamol. All patients had
infiltration of 0.25% levobupivacaine hydrochloride at port
sites before port insertion. Prophylactic antiemesis was pro-
vided by both dexamethasone and ondansetron. All patients
received 10 mL/kg of Hartmann’s solution over 30 minutes
after induction of anesthesia followed by an infusion of
5 mL/kg/h intraoperatively. Postoperatively, all patients re-
ceived regular paracetamol, codeine, and nonsteroidal anti-
inflammatory drug. “Oramorph” was prescribed for rescue
analgesia and ondansetron for antiemesis. After September
2009, the anesthetic technique was changed to total intrave-
nous anesthesia, using propofol (target 4 to 6 µg/mL) and
remifentanil (target 3 to 5 ng/mL) delivered by Alaris PK
pumps (CareFusion, San Diego, CA, USA) and the use of the
gaseous anesthetic sevoflurane was eliminated with the aim
of reducing the risk of postoperative nausea and vomiting
(PONV). An intravenous morphine bolus of 0.1 to 0.15 mg/kg
was given toward the end of the surgery. The other modifica-
tion was a change in the postoperative feeding regime from
unrestricted to light diet for 72 hours. The latter consisted of
frequent small meals such as bread, cereals, soup, fruit, and
yogurt and avoidance of large meals and fried foods. Other
analgesia, antiemesis, andfluidmanagementwere unchanged.

A standard four-port techniquewas usedwith a 30-degree
10 mm port at the umbilicus and three 5 mm secondary
ports. Carbon dioxide (CO2) insufflation pressures were kept
at or below 12 mm Hg and a low insufflation rate of 1 L/min
was used. An intraoperative cholangiogram was performed
routinely. At the end of the procedure, an effort was made to
evacuate as much CO2 from the peritoneal cavity as possible.
In the postoperative period, early mobilization was encour-
aged as well as enteral intake of fluid and light diet. Pain was
assessed by the child’s nurse and scored using the Wong and
Baker FACES pain rating scale. All patients were seen at the
end of the afternoon by the anesthetic team and jointly by the
surgical and the nursing team and a decision was made
regarding discharge. It was considered important to leave
the final decision regarding discharge from hospital to be
made jointly by the patients’ families and the nursing team.
Criteria for discharge were normal temperature, pulse and
blood pressure, tolerance of fluid and light diet, adequate pain
control, comfortable mobilization, and patient/carer satisfac-
tion with discharge. The carers were provided with the ward
contact details and encouraged to have a low threshold for
calling for advice. The following day, the carers were tele-
phoned by the surgeon and a pain score was obtained.

All LCsperformedbetween January2008 andOctober 2011
were entered on an electronic database, and demographic
and clinical data including operative details and outcomes
and intra- and postoperative complications were recorded
prospectively. Patients were placed in two groups: group 1
included patients frompathway introduction in January 2008
to September 2009 when the pathway was modified and
group 2 comprised patients postpathway modification from

European Journal of Pediatric Surgery Vol. 23 No. 1/2013

Day-Case Laparoscopic Cholecystectomy in Childhood Jawaheer et al.58

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



September 2009 to October 2011. All patients were followed
up in the outpatient clinic 6 weeks following discharge.

Statistical analyses were performed using the t test to
compare age andweight and the Fisher exact test to compare
the rate of PONV and the rate of day-case surgery. Results
were considered to be significant at p � 0.05.

The introduction of the clinical care pathway was in line
with our institutional policies. The fundamental elements of
the pathway were based on the outcome of an audit regis-

tered with our Governance Department. Ethics approval was
not required as the pathway contained treatment modalities
which are well established within clinical practice.

Results

Clinical outcomes are reported in 25 children: 12 in group 1
and 13 in group 2. Between January 2008 and April 2009, out
of 13 children having LC as the sole procedure, 12 (92%)

 

 

 

 

Referral of children with symptomatic cholelithiasis to outpatients clinic

History and examination

Informed consent for laparoscopic cholecystectomy and intraoperative cholangiogram

Outpatient FBC, U&Es, LFTs and abdominal ultrasound scan

Inclusion criteria for DCLC met-DCLC 
scheduled

Admission on morning of procedure and 
LC on morning list

Inclusion criteria for DCLC not met-
DCLC not appropriate

Anaesthetic/Analgesia 
protocol

•Gaseous induction with 
sevoflurane or iv propofol
(Iv propofol only after Sept 
09)

•Endotracheal Intubation
•Intra-operative fentanyl in 
incremental doses or 
remifentanil infusion with 
one iv morphine bolus 
(0.1-0.15mg/kg) at end of 
procedure (Remifentanil
infusion only after Sept 09)

•Intraoperative diclofenac
and paracetamol

•Infiltration of all port sites 
with 0.25% 
levobupivacaine prior to 
port insertion

PONV prophylaxis and 
management

•Prophylactic ondansetron
& dexamethasone
intraoperatively

•Intravenous iv fluids: 
Hartmanns’s solution 
10ml/kg then 5ml/kg/hr

•Ondansetron for treatment 
of PONV

Nursing Protocol

•Ordering of take-home 
medications from 
Pharmacy early in the day

•Post-operative monitoring 
of haemodynamic
parameters & temperature

•Pain scoring and regular 
administration of analgesia

•Early resumption of oral 
fluids and light diet

Normal observations, comfortable mobilisation, satisfactory pain scores, tolerance of 
fluids and light diet

Discharge Home

Fig. 1 Clinical care pathway for children undergoing DCLC. DCLC, day-case laparoscopic cholecystectomy; FBC, full blood count; LFTs, liver
function tests; U&Es, urea and electrolytes.
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children (7 girls and 5 boys) met the criteria to undergo DCLC
(group 1). Median age was 13 (range 6 to 15) years and
median weight was 51 (range 18 to 104) kg. Indications for
surgery were biliary colic (n ¼ 9) and gallstone pancreatitis
(n ¼ 3). One child was excluded due to the presence of
comorbidity (sickle cell anemia). Between September 2009
and October 2011, out of 16 children having solely LC, 13
(81%) children (10 girls and 3 boys) met the criteria for DCLC
(group 2). Median age was 15 (9 to 16) years and median
weight was 55.9 (range 27.2 to 77.5) kg. There were no
significant differences in age or weight between the two
groups (p ¼ 0.07 and p ¼ 0.52, respectively). Indications for
surgery were biliary colic (n ¼ 10) and gallstone pancreatitis
(n ¼ 3). Three children were excluded due to the presence of
comorbidity (nephrotic syndrome, n ¼ 1) and living a long
distance away from the hospital (n ¼ 2). Liver function tests
were normal in all patients at the time of surgery. The
diagnosis of cholelithiasis was confirmed by ultrasonography
in all patients before admission. Median operating time was
90 (range 70 to 150)minutes. Intraoperative cholangiography
excluded the presence of common bile duct stones or ob-
struction in all the patients. Seven (58%) children in group 1
had a dilated biliary system, with amedian common bile duct
diameter of 5.6 (range 4 to 18) mm. Three children in group 2
had a dilated biliary system with a median CBD diameter
9 mm (range 6 to 10 mm). There were no intra- or postoper-
ative minor or major complications and there were no con-
versions to open procedure. There was no intraoperative
bleeding which required a blood transfusion. Six (50%) chil-
dren in group 1 were discharged on the day of surgery. In this
group, median pain score was 3/10 (range 0 to 3) before

discharge and 3 (range 2 to 4) on the day after the procedure.
Five children had an overnight stay and one child had a two-
night stay. Reasons for the delay in dischargewere PONV in all
the six cases. There was no delay in discharge secondary to
pain. One of the six patients discharged on the day of surgery
was readmitted 2 days later with PONV. In group 2, 12 (92%)
of the patients were discharged on the day of surgery. In this
group,median pain scorewas 2/10 (range 0 to 4) on the dayof
discharge and 1/10 (range 0 to 4) on the day after the
procedure. The postdischarge pain scores were significantly
less in group 2 (p ¼ 0.04). The incidence of PONV reduced
from 7/12 (58%) in group 1 to 0/13 in group 2 (p ¼ 0.002)
following pathway modification. One patient in group 2 had
an overnight stay due to poor mobilization. Comparisons
between groups 1 and 2 are summarized in ►Table 2. All
patients were seen in the outpatient clinic 6 weeks following
discharge. There was universal patient and carer satisfaction
with the patient journey through the pathway.

Discussion

This is the first report of DCLC in childhood to be based on a
clear, detailed, and reproducible clinical care pathway. It is of
interest that 50% of the patients in group 1 admitted for DCLC
were discharged on the procedure day and this increased
significantly to 92% in group 2 (p ¼ 0.003) following our
pathway modification. This compares favorably with adult
practice where early experience with DCLC achieved same-
day discharge rate of 56%28 and the rate has since risen to 65
to 94%.4–6,19,29,30

The success of a DCLC service is dependent on four crucial
factors: a multidisciplinary team approach, rigorous patient
selection, adequate pain management, and avoidance of
PONV. Each one of these factors will now be discussed in
more detail.

LC was introduced in our department in 2003 and a policy
was instituted for all LCs to be performed by a single surgeon.
The latter initially worked in close conjunction with a single
consultant pediatric anesthetist. This set-up led to �10 LCs
being performed by a single team and invaluable experience
was accumulated in a relatively short space of time. This
accounted for the absence of minor or major complications
and conversions to open in this series which compares
favorably with adult series where a minor complication

Table 2 Comparison of demographic and clinical data in groups 1 and 2

Group 1 Group 2 p value

Age, median (range) years 13 (6–15) 15 (9–16) 0.07

Weight, median (range) kg 51 (18–104) 55.9 (27.2–77.5) 0.52

Pain score predischarge 3 (0–3) 2 (0–4) 0.34

Pain score postdischarge 3 (2–4) 1 (0–4) 0.04

PONV 7 (58%) 0 0.002

Day-case rate 6/12 (50%) 12/13 (92%) 0.03

Abbreviation: PONV, postoperative nausea and vomiting.

Table 1 Exclusion criteria for DCLC

Sickle cell disease

Abnormal liver function

Presence of comorbidity

Performance of other operations under the same anesthetic

Presence of adverse social conditions at home

Long distance from hospital

Abbreviation: DCLC, day-case laparoscopic cholecystectomy.
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rate of 2% and a major complication rate of 5%1 and a
conversion rate of 2%6 have been reported. Data relating to
the cases were collected prospectively and clinical outcomes
were audited. The most significant lessons to be learnt by the
audit were that admission on the day before the procedure
was unnecessary, that explanation of the procedure and
discharge policy to the families in the outpatient setting
was extremely important in shaping their expectations and
influencing their acceptance of having a major procedure
performed in an ambulatory setting, and that the use of
intravenous opioids, as patient-controlled analgesia (PCA),
in the postoperative setting introduced significant delays to
discharge. The role of the nursing team in achieving one’s
goals should not be underestimated. The postoperative nurs-
ing management of children having DCLC requires a major
shift away from a traditional conservative approach with
regard to introduction of enteral feeds, mobilization, and
pain management. In our experience, an important role of
the nurse is to introduce an element of balance to the decision
regarding patient discharge. It is conceivable that if the
decision regarding discharge is made solely by the surgeons,
some patientsmay be discharged prematurely to bolster their
same-day discharge rates in spite of high levels of pain or
difficulties with mobilization or nausea. To eliminate this
bias, the final decision for discharge was made by the nurse
caring for the patient in close conjunction with the family.
There were several instances in group 1 where the patients
had an overnight stay purely because the nurses were not
comfortablewith same-day discharge. It is not knownwheth-
er these patients could have been managed successfully at
home.

Rigorous patient selection is a prerequisite for the success
of DCLC. All the patients in our series were teenagers except
for three who were aged 6 and two who were 9 years old. Of
these three children, only one of the 9 years old achieved
same-day discharge. This series is too small for one to be able
to make firm conclusions but younger agemay be found to be
a relative contraindication in the future. One possibility is that
these younger children are less self-motivated for same-day
discharge. Patients with sickle cell disease were excluded
because of the need for adequate hydration and their depen-
dence upon intravenous fluids until a full oral intake is
achieved. An interesting group of patients were those with
a dilated common bile duct. This constituted an exclusion
criterion in the British Association of Day Surgery publica-
tion.22 Of the 18 patients, 5 who had same-day discharge had
a dilated common bile duct. Ten patients in the whole series
had biliary dilatation but none of themhad bile duct stones or
obstruction shown on cholangiography. We therefore con-
clude that as long as liver function tests are normal, a dilated
biliary system does not constitute an exclusion criterion for
DCLC in children. Interestingly, a recent publication found
that the need for laparoscopic bile duct exploration at the
time of LC in adults did not influence same-day discharge.15

A cornerstone of DCLC practice is adequate pain manage-
ment. An interesting but surprising finding of our audit was
that discharge following LCwas delayed in those patientswho
had morphine delivered via a patient-controlled device. This

finding concurs with adult practice where a randomized
controlled trial investigating the role of opioid PCA found
that PCAwas associated with a significantly higher incidence
of PONV.31 The intraoperative use of intravenous paracetamol
and diclofenac reduced the need for opioid analgesia. A
randomized controlled trial demonstrated that infiltration
of port sites with levobupivacaine before port insertion is
associated with less postoperative analgesic consumption.32

We did not use intraperitoneal local anesthetic in this series
but this is worth considering in the future given the recent
randomized sham controlled trial demonstrating benefit
from intraperitoneal techniques.33 During postoperative re-
covery, we would emphasize that the combination of para-
cetamol, codeine, and nonsteroidal anti-inflammatory agent
be prescribed in the “regular” section of the prescription
chart instead of the “PRN” section becausewe found the latter
was associated with reactive and therefore insufficient
administration of the drugs by nursing staff. It has been
reported that a 2-day supply of take-home analgesia is
insufficient in adult practice.13 We would recommend that
the take-home pack of analgesics should contain a minimum
supply of 5 days of analgesia. The reason for the significantly
lower pain scores in group 2 in unclear.

The biggest challenge to performing LC in children is
PONV. PONV accounted for all delays in discharge in our
series with an incidence as high as 58% in group 1. A similar
experience has been noted in adult series with a high
incidence of PONV of 25%.13 It is important for appropriate
measures to be put in place to minimize its incidence. Our
current protocol includes such measures as adequate intra-
operative hydration, routine combination intraoperative
antiemetics, minimization of the use of long acting intrave-
nous opioids, and a strict dietary regimewhich includes only
lightmeals for thefirst fewdays following the procedure. The
use of a propofol-based anesthetic techniquehas been shown
to reduce the incidence of PONV in adults undergoing LC34

and children having strabismus surgery.35 In children un-
dergoing correction of prominent ears, the use of propofol-
based anesthesia has both decreased the incidence of PONV
and increased the number of children fit for discharge on the
dayof surgery.36However, the use of thiopental for induction
in the volatile anesthetic group in this study would have
caused additional sedation and PONV and may have affected
the results. Our series shows a significant reduction in PONV
following the use of a total intravenous anesthesia technique
using propofol and remifentanil from 58 to 0%. We do not
prescribe antiemetics regularly postoperatively nor do we
include them in the take-home pack due to the low rate of
PONV and some evidence from adult practice that this is of
little benefit.37

The data provided in this report demonstrate that DCLC in
children is feasible in the majority of patients requiring
cholecystectomy as a sole procedure and can be performed
with excellent results without compromising patient
safety. A multidisciplinary team approach and the adoption
of a clinical care pathway focusing on adequate pain
management and avoidance of PONV are a prerequisite
for success.
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