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SUMMARY
Bouveret syndrome is a proximal form of gallstone ileus
where a large gallstone lodges in the pylorus or proximal
duodenum, having passed through a bilioenteric fistula
that has formed secondary to previous cholecystitis. We
describe the laparoscopic extraction of a giant ‘Bouveret’
gallstone from the duodenum of an elderly man with
morbid obesity.

BACKGROUND
Gallstone related disease and bowel obstruction are
both frequently encountered in emergency surgical
practice; seldom does the former cause the latter,
and extremely rarely in the foregut. Thus, this con-
dition is rare, and therefore fascinating. Its minim-
ally invasive surgical management is testament to
advances in laparoscopic surgery and surgical
innovation.

CASE PRESENTATION
A 77-year-old retired man, an engineer, presented
to the accident and emergency department with
abdominal pain and profuse vomiting. Three days
previously he had developed nausea and heartburn,
which progressed into yellow and then dark brown
vomiting. This was associated with constant upper
abdominal pain that had migrated from left of the
midline to the right upper and right lower quad-
rants. One initial loose stool had preceded 3 days
of absolute constipation.
He had a background of hypertension, benign

prostatic hyperplasia, and his body mass index of 43
and osteoarthritis significantly limited his mobility.
Examination was limited by his morbid obesity,

but his vital signs were normal (pulse 78, blood
pressure 130/74 mm Hg, apyrexial), and he only
had mild tenderness in his right lower quadrant,
with active bowel sounds and soft stool on digital
rectal examination.

INVESTIGATIONS
The patient had a haemoglobin of 154 g/L (signifi-
cantly higher than baseline owing to dehydration),
leucocytosis of 17.6×109/L, but CRP of only 18 mg/L.
While his creatinine was normal at 116 μmol/L, his
urea was slightly elevated at 8.6 mmol/L. His
amylase and liver function tests were within normal
range apart from bilirubin of 33 μmol/L. Owing to
pain and vomiting, he had a mixed alkalosis (pH
7.56, PaCO2 4.2, base excess 5.7 mmol/L, and
lactate 1.8 mmol/L) on arterial blood gas analysis.
An erect chest radiograph did not show any sig-

nificant abnormality and, initially, no abnormal-
ity of the abdominal radiograph was identified
(figure 1A). Differential diagnoses recorded

included gastritis, appendicitis and cholecystitis.
However, the post take ward round noted the
hyperbilirubinaemia, a recent transient phase of
dark urine, and, in the right upper quadrant of the
abdominal radiograph, pneumobilia and a circum-
scribed circular opaque lesion were identified
(figure 1B). Gallstone ileus was therefore consid-
ered, and a CT of the abdomen and pelvis with
intravenous contrast confirmed a large calcified
gallstone within the second part of the duodenum
(figure 1D), causing marked proximal dilation of
the duodenum and stomach, associated with a sig-
nificantly dilated air filled biliary tree (figure 1C).

TREATMENT
The patient was treated with nasogastric decom-
pression and intravenous crystalloid. Endoscopic
extraction of the gallstone was predicted to be too
difficult owing to its size, so the patient was taken
to theatre for laparoscopic removal.
Five ports were used (2×12 and 3×5 mm), and

the omentum was reflected off the liver and duode-
num, to display a cholecystoduodenal fistula. The
gastric antrum was opened longitudinally
(figure 1E, F) with ultrasonic shears (harmonic) to
reveal the main gallstone irretrievably positioned
beyond the pylorus in the proximal duodenum.
The enterotomy was therefore extended into a
pyloroduodenotomy, enabling the stones to be
extracted through the proximal duodenum
(figure 1G, H). A transverse pyloroplasty, incorpor-
ating the cholecystoduodenal fistula, was fashioned
with interrupted 3/0 PDS (absorbable monofila-
ment) to close the pyloroduodenotomy (figure 1I).
There were no visible air leaks following nasogas-
tric insufflation underwater, so an omental patch
was placed over the closure with 3/0 PDS. After
extensive irrigation, and the insertion of 20Ch
Robinson drains into the right subdiaphragmatic
and subhepatic spaces, the gallstone was retrieved
in a specimen retrieval bag (figure 1J). The wounds
were closed with interrupted 2/0 vicryl and 3/0
biosyn.

OUTCOME AND FOLLOW-UP
Owing to the 6 h operation and high perioperative
oxygen requirements, the patient remained intu-
bated and ventilated overnight, but was extubated
on postoperative day 1. A fluoroscopic water-
soluble contrast meal study showed no leak on day
4, enabling the introduction of oral fluids. A post-
operative ileus took several days to settle; therefore
the nasogastric tube was only removed and food
introduced on day 9. Total parenteral nutrition via
PICC line was required until day 12. The
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subhepatic and subdiaphragmatic drains remained bile free and
were removed sequentially on days 9 and 10.

The patient was discharged on day 15, and at outpatient
review 2 weeks later, apart from a minor umbilical wound infec-
tion, he had made a full recovery with only minimal abdominal
scarring (figure 1L).

DISCUSSION
Gallstone ileus occurs when a gallstone of adequate size passes
through a cholecystoduodenal fistula or a choledochoduodenal
fistula, and impacts within the gastrointestinal tract, typically at
the relatively narrow ileocaecal junction, causing distal small
bowel obstruction. Bouveret syndrome is gallstone ileus within
the duodenum, causing gastric outflow obstruction. It was first
described in two patients by Léon Bouveret in 1896,1 and
usually presents as epigastric colic, with nausea and vomiting,2

sometimes on a background of biliary symptoms. In a review of
128 cases identifiable within the literature (mostly case reports)
in 2006, the mean age was 74, with a female:male ratio of
1.86.3 It is very rare: gallstones only cause about 1% of mechan-
ical intestinal obstructions,4 and almost always obstruct more
distally.

Abdominal radiographs of Bouveret syndrome sometimes
feature Rigler’s triad: pneumobilia (39%), an ectopic gallstone
(38%) and a dilated stomach (23%).3 It is worth noting that the
size of the offending gallstone is often underestimated if only
the calcified portion is measured5; indeed, this patient’s 6 cm
diameter gallstone had a CT diameter of only 2.1 cm. While

ultrasound may be partly diagnostic especially in slim patients,
CT is the most useful easily obtainable investigation for estab-
lishing the location of the stone, the anatomy of the fistula and
the integrity of the gallbladder. For the 20% of gallstones that
are isoattenuating, and therefore not visible, conventional
T2-weighted MRCP is helpful. One case report concluded some
added value in performing gadolinium-based contrast enhanced
MRCP.6

Bouveret syndrome can also be diagnosed endoscopically,
though in the review of Cappell et al3, the obstructing stone
was not visible in a third of cases due to being embedded within
the mucosa and causing luminal distortion, and it was only pos-
sible to identify the fistula opening in 13% of oesophagogastro-
duodenoscopies. As an additional test, oral contrast studies may
demonstrate a filling defect and the course of the fistula.7

Most cases present with one impacted stone, and its removal
can be attempted with limited success endoscopically, often
using mechanical, laser or extracorporeal shock wave litho-
tripsy,3 combined with snares, baskets, biliary balloons and
grasping forceps. Most cases, especially for stones greater than
3 cm, therefore require surgery. Open surgical extraction via an
enterotomy is the most straightforward procedure.8

Simultaneous cholecystectomy and fistula repair is often diffi-
cult, associated with a higher risk of complication,3 and is fre-
quently unnecessary, resulting in many surgeons opting to
perform this as a second operation only if the patient is
symptomatic.

The successful laparoscopic removal of 4 and 5 cm duodenal
gallstones has recently been described.9 10 If feasible, a

Figure 1 Pneumobilia and an
opaque ovoid lesion were just visible
on the abdominal radiograph (A and
B). CT showed a distended stomach,
pneumobilia and calcification within a
large ectopic gallstone in the
duodenum (C and D). Through a
pyloroduodentomy (E and F), a small
fragment (G), and then a 6 cm
gallstone (H, J and K) was extracted.
The enterotomy was closed with
interrupted PDS (I). A laparoscopic
approach had minimised abdominal
wall trauma (L).
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minimally invasive approach is logical; the patients are fre-
quently elderly and unfit, the mortality from gallstone ileus has
been quoted at 30%11 and a laparotomy is often a big insult.
With a laparoscopic approach it is essential to identify the loca-
tion of all significantly sized gallstones pre-operatively on CT;
‘walking’ the small intestine to the ileocaecal valve with a pair
of Johan laparoscopic forceps is prudent to exclude residual
stones but not as sensitive as manual palpation.

Learning points

▸ Bouveret syndrome should be considered in any elderly
patient with a presentation of foregut obstruction associated
with pneumobilia, especially if there has been a history of
untreated gallstone disease and no recent biliary surgery or
endoscopic retrograde cholangiopancreatography.

▸ The initial radiographic signs were subtle on plain films, but
Sosman’s well known maxim “You see only what you look
for; you recognise only what you know” is particularly
pertinent here.

▸ This is the third report of laparoscopic extraction of a ‘Bouveret’
gallstone, but demonstrates for the first time, feasibility when
both the patient and gallstone are ‘supersized’.

▸ Regardless of surgical approach, it remains essential to
examine the length of the small bowel, to ensure no other
stones subsequently obstruct it.
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