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Abstract As patients and parents seek more information
and the threat of litigation increases, the process of in-
formed consent has assumed greater importance. Data
from large adult experiences indicate that the risk of bile
duct injury, although small, is greater with laparoscopic
cholecystectomy (LC) than open cholecystectomy. This
complication has not yet been documented in pediatric
practice, where cholecystectomy is relatively uncommon.
What method do parents and patients choose if consent
is truly informed? Of 57 consecutive children undergo-
ing cholecystectomy, an open procedure was specifically
indicated in 20 (previous major gastrointestinal surgery
in 11, concomitant major abdominal operation in four,
and complex biliary tract disease in five) and LC in two
(cystic fibrosis, severe autism). The remaining 35 pa-
tients were counseled in a standard manner about the
relative merits of LC versus mini-cholecystectomy (MC)
and allowed to choose. Specifically, they were informed
that LC offers better cosmesis, less postoperative dis-
comfort, and a shorter hospital stay, but in adults is
associated with a slightly increased rate of bile duct in-
jury (0.3–0.5% vs. 0.2%). All MCs were performed
through a 4-cm incision. Parents chose LC in 23 cases
and MC in 12. The median age of both groups was
similar. No surgical complications occurred, and there
were no conversions in the LC group. No patient had
retained stones. LC patients were discharged home after
a mean of 1.7 days and MC patients after 2.3 days
(0.1>p>0.05). If an open or laparoscopic technique is
not specifically indicated and if parents/patients are fully
informed, a significant minority may opt for mini-cho-
lecystectomy.
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Introduction

Informed consent is a fundamental part of surgery. It
has assumed greater importance as a paternalistic style
of medical care has been replaced by the paradigm of the
patient-doctor partnership. Parental desire for more
information and the increasing threat of litigation have
contributed to the demand for a more thorough consent
process. Obtaining consent in surgery requires an open
informed discussion that includes mentioning alternative
surgical approaches and their relative benefits and risks.

In recent years, there has been a consistent increase in
the incidence of cholecystectomy for cholelithiasis in
Western children [8, 16] but the procedure still remains
relatively uncommon. Data from large adult experiences
indicate that the risk of bile duct injury, although small,
is greater with laparoscopic cholecystectomy (LC) than
open cholecystectomy [15]. There are as yet no publi-
cations that have recorded this complication in children.
If consent is truly informed and parents and patients are
given appropriate information about laparoscopic and
open cholecystectomy, what method do they choose?

Methods

During a 10-year period (November 1994 to July 2003),
57 consecutive children underwent cholecystectomy by
the author. An open procedure was indicated in 20 of
them: 11 had had previous major gastrointestinal sur-
gery, four were undergoing a concomitant major
abdominal operation, and five had complex biliary tract
disease. Laparoscopic cholecystectomy was indicated in
two patients: one with cystic fibrosis and another with
severe behavioral problems secondary to autism. Chil-
dren undergoing cholecystectomy during choledochal
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cyst excision, hepatic resection, hepatic artery ligation,
and the like were not included in this analysis.

The remaining 35 patients were counseled in a stan-
dard manner by the author about the relative merits of
LC versus open mini-cholecystectomy (MC) and al-
lowed to choose. Specifically, they were informed that
LC offers better cosmesis, less postoperative discomfort,
a shorter hospital stay, and a faster recovery, but in
adults is associated with a slightly increased rate of bile
duct injury (0.3–0.5% vs. 0.2%). Parents chose LC in
23 cases and MC in 12. The median age of both groups
was similar. All MCs were performed through a mea-
sured 4-cm right upper quadrant incision using a fun-
dus-first dissection technique. Laparoscopic
cholecystectomy was performed using a previously de-
scribed standard four-port technique [12]. Abdominal
drains were not used routinely with either technique.

All patients received a single dose of cefuroxime anti-
biotic prophylaxis at induction of anesthesia. Patients
were discharged from hospital when they and/or their
parents considered they were sufficiently comfortable to
manage with simple nonopioid analgesics at home; LC
patients were discharged home after a mean of 1.7 days
and MC patients after 2.3 days (0.1>p>0.05).

Results

Two-thirds of parents/patients chose LC (Table 1). Two
children underwent preoperative endoscopic retrograde
cholangiography because of associated choledocholithi-
asis, and another two children were investigated by pre-
operative magnetic resonance cholangiography to
exclude a stone in a sonographically dilated common bile
duct. Intraoperative cholangiography was performed in
seven children withmultiple small stones and/or a slightly
dilated commonbile duct (2 LC, 5 MC), but none of there
had a bile duct stone. There were no conversions to an
open procedure in the LC group. All patients were well at
outpatient review 3–6 weeks later. No patient has subse-
quently had evidence of a retained stone.

Discussion

Laparoscopic cholecystectomy has many advantages
over open cholecystectomy, including better cosmesis,

less postoperative discomfort, a shorter hospital stay,
and faster recovery. LC usually takes longer than open
cholecystectomy [1, 6]. It may also be more expensive [5,
14], but, as in this series, it typically results in a shorter
hospital stay, which offsets this difference in cost [6].
However, well-designed randomized controlled trials in
adults comparing LC and cholecystectomy performed
through a small incision (MC) have shown few differ-
ences in outcome [7, 9]. MC through a 4-cm incision is
only slightly cosmetically inferior to LC (Fig. 1). There
have been no randomized controlled trials in children
comparing LC and MC, only nonrandomized studies
comparing LC with historical controls treated by tradi-
tional open cholecystectomy [1, 6]. The author has
therefore considered it appropriate that parents (and
older patients) be offered a choice as to which method of
cholecystectomy they would prefer. Giving patients a
choice in treatment options has recently become a top-
ical issue, and some authorities have even argued that
denying choice is a form of malpractice [11].

Patients can only choose if they are adequately in-
formed. With cholecystectomy, this involves discussing
not only the general risks of surgery and cholecystec-
tomy common to both LC and MC and the widely
accepted benefits of LC, but should also include the
potential risk of bile duct injury. This is a serious com-
plication that may be fatal [3]. In adults, LC is associ-
ated with a small but definite increased risk of bile duct
injury; the published incidence of this complication is
between 0.18% and 0.8% [10, 13, 15]. However, the
lower incidence figures may reflect underreporting in
questionnaire surveys. A more accurate figure is pro-
vided by a retrospective review of more than 114,000
patients in the United States in whom the incidence of
major bile duct injury was 0.5% [15]. With open chole-
cystectomy the rate of bile duct injury is between 0.1%
and 0.2% in most series [10]. Consequently, when
counseling parents and patients about this risk, it was
explained that the incidence of major bile duct injury in
adults undergoing LC is 0.3–0.5%, compared with 0.2%
for open cholecystectomy.

It may be argued that the risk of laparoscopic bile
duct injury in children is less than in adults because
children generally have less gallbladder inflammation
and surrounding fat, which can obscure the anatomy.
However, it is naı̈ve to expect that children will be im-
mune from this complication, for several reasons. First,

Table 1 Demographics and
outcomes of children
undergoing cholecystectomy

a0.1>p>0.05 (unpaired t-test)

Laparoscopic
cholecystectomy (n=23)

Open mini-cholecystectomy
(n=12)

Symptomatic gallstones 21 10
Other gallbladder pathology 2 2
Gender (M:F) 8:15 7:5
Median age (years) 12 (2–16) 11 (3–17)
Median weight (kg) 42 (10–78) 38 (14–74)
Surgical complications 0 0
Mean ± SD (range) postoperative
hospital stay (days)

1.7±0.88 (1–5) 2.3±0.62 (1–3)a
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it is the laparoscopic environment that predisposes to a
fundamental misperception which underlies many of
these injuries [19]. Second, it is difficult for pediatric
surgeons to progress beyond the learning curve of 30–
50 LCs, during which there is an even higher incidence
of bile duct injury [15]. Even the relatively large expe-
riences of pediatric LC that have been reported have
involved multiple surgeons and/or centers [2, 4]. Third,
the focus in pediatric LC has tended to be on safe lap-
aroscopic techniques, but a good understanding of bili-
ary anatomy and surgery is equally important. Finally,
although there are no published reports of major bile
duct injury complicating LC in children, this lack may
reflect publication bias. The author has recently per-
formed a biliary reconstruction in a child who was re-
ferred after sustaining a class III injury (common bile
duct transection [19]) during an elective LC for
uncomplicated gallstones.

There are some patients in whom a laparoscopic or
open technique is specifically indicated and for whom a
choice is inappropriate. For example, previous major
upper abdominal surgery is a relative contraindication
to LC, whereas a laparoscopic technique is probably an
advantage in patients with cystic fibrosis. It has been
suggested that LC is advantageous for children with
sickle cell disease requiring cholecystectomy [18], but
the evidence for this conflicts with one retrospective
study showing that LC did not decrease the incidence
of acute chest syndrome compared with an open ap-
proach [17].

Pediatric surgeons have a duty to inform parents and
patients as completely as possible about the risks and
benefits of a procedure. Informed consent also requires a
discussion of alternative surgical approaches. If an open
or laparoscopic technique is not specifically indicated
and if parents/patients are fully informed, a significant
minority may opt for mini-cholecystectomy.
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Fig. 1 The operation scar 4 weeks after mini-cholecystectomy in a
16-year-old girl
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