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syndrome in an extremely elderly patient
with Holmium: YAG laser

Kao-Chi Chang, Wei-Ming Chen, Kuo-Liang Wei

From the Department of Internal Medicine, Chang Gung Memorial Hospital Chiayi Branch, Puzi, Taiwan

Correspondence: Dr. Kuo-Liang Wei - Internal Medicine, Chang Gung Memorial Hospital Chiayi Branch, 6 Section West, Chia-Po Road, Putz
City, Chia-Yi 613, Puzi 61363, Taiwan - T: 886-5-362-1000 F: 886-5-362-3002 - gwogi@adm.cgmh.org.tw

Ann Saudi Med 2016; 36(6): 436-439

DOI: 10.5144/0256-4947.2016.436

Bouveret's syndrome is a rare presentation of duodenal obstruction or gastric outlet obstruction
caused by a large gallstone migrating through a cholecystoduodenal or choledochoduodenal fistula.
Most patients are elderly and often have underlying comorbidities, complicating surgery. Endoscopic
therapy should be used as first-line treatment for these patients who are not good surgical candi-
dates. We report a case of a 98-year-old Chinese female who presented with vomiting for three days.
Esophagogastroduodenoscopy and computed tomography confirmed the diagnosis of Bouveret's
syndrome. The patient successfully underwent endoscopic lithotripsy with the Holmium: Yttrium-
Aluminum-Garnet (Ho: YAG) laser. Ho: YAG laser lithotripsy has been used to treat Bouveret's syn-
drome in four case reports. It can be recommended in patients with Bouveret's syndrome who are

poor candidates for surgery.
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ouveret’s syndrome is a rare presentation of du-

odenal obstruction or gastric outlet obstruction

caused by a large gallstone migrating through
a cholecystoduodenal or choledochoduodenal fistula.
In the majority of reported cases, surgical intervention
was performed. However, the major complication and
mortality rates for surgical treatment are approximately
13%-22.7%."*° Moreover, most patients are elderly
and often have underlying comorbidities, complicat-
ing surgery. Previous reports have shown the effective-
ness of minimal invasive treatment modalities such as
extracorporeal shock wave lithotripsy, mechanical litho-
tripsy, electrohydraulic lithotripsy, and laser lithotripsy
for treating Bouveret's syndrome. Although the success
rates of these non-surgical therapies are unsatisfactory,
endoscopic treatment with laser lithotripsy seems to be
more promising than other non-surgical methods.? In
recent years, there have been some reports on using
endoscopy alone for successfully treating Bouveret's
syndrome. We describe an extremely elderly patient
with high surgical risk treated using the Ho: YAG laser
for endoscopic lithotripsy.

CASE

A 98-year-old Chinese female with cryptogenic liver cir-
rhosis, Child-Pugh A, presented with complaints of nau-
sea, vomiting, abdominal pain, abdominal fullness, and
anorexia for three days. She denied constipation, fever,
or chills. Her vital signs were stable, and no peritoneal
signs were noted on physical examination. Laboratory
findings of the patient were as follows: white blood cell
count, 13000/pL (80.7% segmented neutrophils); total
bilirubin, 2.1 mg/dL; albumin, 3.4 g/dL; and normal cre-
atinine level. Esophagogastroduodenoscopy showed a
lot of fluid in the stomach, fistulous orifice on the proxi-
mal second portion of the duodenum near the bulb,
and a large gallstone obstructing the second portion of
the duodenum (Figure 1A and 1B). Abdominal com-
puted tomography (CT) revealed an obstructed duo-
denum with a distended stomach, containing a lot of
fluid, air in the biliary tree and gallbladder, a cholecys-
toduodenal fistula, and a 3.2x3.0-cm gallstone within
the second portion of the duodenum (Figure 2A, 2B,
2C). Because of old age and underlying liver cirrhosis,
the patient was a poor candidate for surgical interven-
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tion. Endoscopic mechanical lithotripsy was attempted
to fragment and remove the stone. However, the large
and firm stone broke two sets of our mechanical litho-
tripters, and the first therapeutic endoscopy failed.
Therefore, the AURIGA Ho: YAG laser system (Lynton
Surgical, UK) was used during the second attempt of
therapeutic endoscopy. A 365-p flexible quartz laser fi-
ber was passed through the Glo-Tip catheter first, and
the Glo-tip catheter was inserted through the work-
ing channel of the upper gastrointestinal endoscope
to the duodenum. The force and frequency of laser
pulses were 1.8 J and 12 Hz, respectively. Adequate
water irrigation was performed during the procedure,
and the stone was fragmented gradually using Ho: YAG
laser lithotripsy under direct endoscopic view (Figure
3A, 3B, 3C). After complete fragmentation, the large
piece of stone was removed readily with a Dormia
basket. The patient’s condition improved rapidly with-
out further discomfort associated with cholelithiasis.
Cholecystoduodenal fistula was not repaired, and the
patient presented with no complaints due to the gall-
stone at the six-month follow up.

DISCUSSION

Gallstone ileus is an uncommon but serious complica-
tion of cholelithiasis following migration of a large gall-
stone to the intestine through a cholecystoduodenal
fistula, and it comprises only 1%-4% cases of intestinal
obstruction.” The stone can obstruct any site in the gas-
trointestinal tract, but the most common site of obstruc-
tion is the distal small intestine where the lumen is the
narrowest. Most investigators believe that stones must
be more than 2-2.5 cm in diameter to obstruct the in-
testine.** In a review of 1001 reported cases by Reisner
and Cohen,® impaction of the stone occurs in the ile-
um (60.5%), jejunum (16.1%), stomach (14.2%), colon
(4.1%), and duodenum (3.5%). A gallstone impacting
the duodenum and resulting in gastric outlet obstruc-
tion or duodenal obstruction is known as Bouveret's
syndrome and was first described in 1896 by Leon
Bouveret (1850-1929), a French physician who played
an important role in studying gastric diseases.” Base on
the above description and the review of 128 cases by
Mitchell et al,® Bouveret's syndrome is categorized as a
rare disease. The mean patient age was 74.1 years, and
the female-to-male sex ratio was 1.86. Common symp-
toms included nausea/vomiting (86%) and abdominal
pain or discomfort (71%), and common signs included
abdominal tenderness (44%), dehydration (31%), and
abdominal distention (27%). All cases had gastroduode-
nal obstruction on esophagogastroduodenoscopy, but
the obstructing stone could be detected in only 69%
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Figure 2.
A)Pneumobilia
and distended
stomach

B) Gallstone
obstructs the
duodenum

C) CT scan
confirmed
Bouveret's
syndrome.
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Figure 3. A) Start of laser lithotripsy B) Partial
fragmentation of the gallstone C) Complete fragmentation
of the gallstone.

cases during endoscopic examination. Fistulous stoma
was seen in only 13% esophagogastroduodenoscopies.
Plain abdominal radiography may show pneumobilia,
calcified right upper quadrant mass or gallstone, gas-
tric distention, and dilated small bowel loops in some
cases, but the sensitivity is low. Abdominal CT is the
preferred imaging modality to evaluate biliary com-
plications and to reveal the classical Rigler's triad of
pneumobilia, ectopic gallstone, and gastroduodenal
obstruction.® Most patients with Bouveret's syndrome
have been treated by surgery, but the major compli-
cations and mortality rates are high despite modern
surgical techniques.™? Thus endoscopic treatments
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have been popular because of the advanced age and
comorbidities seen in this patient group. Endoscopic
laser lithotripsy seems to be more promising than other
endoscopic treatment.® The Ho: YAG laser lithotripsy
was reported only in four cases.’®'® One of these cases
was complicated with distal gallstone ileus after Ho:
YAG laser lithotripsy; hence, surgical enterotomy was
performed.” Another case was treated using Ho: YAG
laser lithotripsy with electrohydraulic lithotripter,13 and
the remaining two cases were successfully treated using
Ho: YAG laser lithotripsy."*'?

Our case was a characteristic Bouveret's syndrome
patient who was extremely old, showing characteristic
features and poor risk factors for surgery. Initial endo-
scopic mechanical lithotripsy failed because the stone
was too large and firm. We chose the Ho: YAG laser
lithotripsy because of its wide use in the surgical man-
agement of urinary lithiasis and prior success rates in
treating Bouveret's syndrome.

The Ho: YAG laser is a solid-state pulsed-wave la-
ser with a wavelength of 2140 nm and a pulse duration
of 350-700 ps.™ It is capable of disintegrating urinary
stones of all compositions while maintaining a wide
margin of safety.’® A previous study also demonstrated
the safety and efficacy of the Ho: YAG laser lithotripsy
in the management of complex biliary tract stones.™
The laser deploys via a flexible optical fiber, and we can
work with the laser through the working channel of the
endoscope. The laser fiber can be placed under endo-
scopic view and makes the treatment technically easy
and safe. The mechanism of stone fragmentation with
the Ho: YAG laser mainly includes superheating the
surrounding water and forming vaporization bubbles,
which create a thermal effect in the localized area within
3 mm of the probe.” Some investigators have com-
mented that Ho: YAG laser lithotripsy occurs through a
“drilling effect”, whereby small bits of stone are vapor-
ized, emitting a fine stone dust, which obscures visu-
alization.” For endoscopic use, an effective irrigation
system would be essential.

In our case, the large and firm gallstone was fixed in
the duodenum and it broke two sets of our mechanical
lithotripters. Hence, the fact that it could be fragment-
ed in one session using Ho: YAG laser lithotripsy shows
the superior fragmentation power of this device. The
rhodamine-6 G dye laser system also has been used
successfully for endoscopic treatment of Bouveret’s
syndrome, but multiple sessions are needed to achieve
complete fragmentation.’??

A potential complication of endoscopic treatment
is that partial fragmentation or dislocation of the stone
can cause distal gallstone ileus, often requiring surgi-
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cal intervention.”?' Although surgery ultimately is
necessary in these cases, endoscopic lithotripsy helps
to avoid the potentially high-risk duodenotomy and
change to easier distal enterotomy.?

Direct endoscopic lithotomy of the complete gall-
stone and mechanical lithotripsy or electrohydraulic
lithotripsy in cases of Bouveret’s syndrome with high
failure rates have been demonstrated in previous re-
ports.>Ho: YAG laser lithotripsy has been used success-
fully and safely in patients with Bouveret’s syndrome, so
it should be considered as first-line treatment for pa-
tients with poor surgical risk. There are no procedure-
related complications or long-term adverse outcomes
in these four case reports.'%"®

The limitation of the Ho: YAG laser lithotripsy is the
inability to close the fistula or do further cholecystecto-
my as surgery. Therefore, it has potential for recurrence,
if there are residual stones in gallbladder. Further sys-
tematic study might reveal more experience and make

original article

it possible to make better recommendations, but this
may be unavailable because of the rarity of Bouveret's
syndrome. A special endoscopic suite of Ho: YAG laser
for a rare disease is not cost-effective. However, the Ho:
YAG laser is very popular in urology, and is used for uro-
lithiasis. In our hospital, instead of possessing a special
Ho: YAG laser system in gastroenterology division, we
borrow it from the urology division when needed.

In conclusion, we believe that Ho: YAG laser litho-
tripsy can be recommended in patients with Bouveret's
syndrome who are poor candidates for surgery. Thus,
endoscopists should be familiar with Ho: YAG laser lith-
otripsy which is available in many hospitals for efficient
treatment of these difficult cases.
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