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Abstract

Bouveret’s syndrome (BS) represents an exceedingly rare clinical entity characterized by gastric outlet obstruction induced by a gallstone
passing through a cholecystoduodenal, cholecystogastric or choledochoduodenal fistula and impacting in the duodenum or pylorus.
Endoscopy is the preferred first-line therapy. It has a favorable safety profile, but requires high level of expertise to achieve stone clearance.

We report here the case of a 75-year-old Caucasian male who presented with vomiting and upper gastrointestinal bleeding and was diag-
nosed with BS by upper endoscopy. A single session stone extraction utilizing mechanical lithotripsy and laser lithotripsy was executed.
Complete clearance of the duodenum and gallbladder was achieved, extracting successfully all fragments larger than 5 mm.

The rarity of BS and its non-specific presentation makes it largely overlooked leading commonly to delayed diagnosis, which results in a
high mortality rate of 12-30%. Computer tomography is the diagnostic method of choice. Upper endoscopy can establish the presence
of obstruction, but fails to visualize a stone in up to 1/3 of the cases. Management is either endoscopic or surgical. Endoscopic treatment
has a good safety profile (mortality 1.6% vs. 17.5-25% for surgery) but poor success rate — 43% vs. 94.1%. To achieve higher success rate,
more advanced techniques are required such as mechanical or laser lithotripsy.

Laser lithotripsy is a feasible option for endoscopic treatment of BS, but the duration of the procedure might be an issue in frail patients.
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Abbreviations

BS: Bouveret’s syndrome
GOO: gastric outlet obstruction
GSD: gallstone disease

UE: upper endoscopy
ML: mechanical lithotripsy
RT: Rigler’s triad

INTRODUCTION

Bouveret’s syndrome (BS) represents an exceedingly rare
clinical entity characterized by gastric outlet obstruction
(GOO) induced by gallstone passing through a cholecysto-
duodenal, cholecystogastric or choledochoduodenal fistula
and impacting in the duodenum or pylorus. No more than
5% of the cases of small bowel obstruction occur as a com-
plication of gall stone disease (GSD), of them barely 1-3%
are due to Bouveret's syndrome.!! Since the initial descrip-
tion of the disease in 1986, there are only 315 documented
cases of BS (mainly in the form of case reports), this fact
further underlining the rarity of the condition.!>?! Treat-
ment could be either endoscopic or surgical. Endoscopic
treatment has a much better safety profile (1.6% mortality)
compared to 12-30% for the surgical approach.!*/ On the
other hand, surgery is undeniably advantageous in terms
of success rate - 94.1% vs. 43% for endoscopy.®) Herein, we
present our experience with a single case of BS, managed
in a single session endoscopically with combined laser and
mechanical lithotripsy.

CASE REPORT

A 75-year-old Caucasian male was admitted with a 24-hour
history of dull pain in the epigastrium, bloating, nausea, pet-
sistent vomiting of coffee-like’ content, and three bowel move-
ments of liquid, tarry stools. A digital rectal examination was
performed with signs of melena. An abdominal ultrasound
examination failed to establish etiology. A non-contrast en-
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hanced computer tomography established no data suggestive
of BS (mild dilation of the stomach, but no pneumobilia or a
stone in the duodenum) (Fig. 1).

Within less than 24 hours of admission (as per the stan-
dard of care in Bulgaria), an upper endoscopy (UE) was pet-
formed (Olympus GIF-HQ190, Olympus, Hamburg, Germa-
ny). It was found that in the first portion of the duodenum,
there was a large bile stone measuring about 4 cm in diam-
eter. A 2-cm fistulous opening was visualized with a second
stone of about 3 cm in diameter impacted in it. The mucosa
in the duodenal bulb was severely inflamed with multiple
bleeding erosions and superficial ulcerations induced by the
mechanical friction of the calculus (Fig. 2).

The stone in the duodenum was entrapped with a 30 mm
loop (Captivator; Boston Scientific, Marlborough, Massachu-
setts, USA) and pulled through the pylorus into the stomach.
A 5 cm Dormia basket (Trapezoid™ RX; Boston Scientific,
Marlborough, Massachusetts, USA) was carefully negotiated
around the stone. It was attempted then to extract the stone
in one piece through the mouth, but it proved impossible to
pass it through the upper esophageal sphincter. It was decided
that mechanical lithotripsy (ML) was the only viable option
for stone clearance. The Dormia basket was cut at the handle
and lithotripsy spiral (Endoflex, Hamburg, Germany) com-
bined with lithotripsy handle type III (Enfolex, Hamburg,
Germany) were used to carefully fragment the stone, with
stone fragments subsequently being removed with a 4-cm
Dormia basket (Trapezoid™ RX; Boston Scientific, Marlbor-
ough, Massachusetts, USA).

It was impossible to negotiate the second stone with a snare
or basket, so it was decided that laser lithotripsy (LL) might
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Figure 1. Gallstone impacted in duodenum and protruding from pylorus (left); Entrapment of the stone with a snare (right).
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Figure 2. Two-cm cholecystoduodenal fistula.

represent a viable albeit lengthy therapeutic option. Using a
laser fiber of 250 um introduced through the gastroscope, la-
ser lithotripsy of the stone was performed using a Karl Storz
Calculase II Holmium laser system (Karl Storz, Tuttlingen,
Germany) set at 1.4 J/12 Hz. Laser bursts of <5 s of dura-
tion were applied. Eventually the stone was sufficiently frag-
mented to achieve complete clearance of the gall bladder. The
gall bladder was diligently inspected, confirming that there
were no residual stones in it and a patent cystic duct was
visualized. The duration of the entire procedure was about
210 min, with the laser lithotripsy session solely taking about
180 min (Fig. 3).

Patient’s recovery was uneventful. There were no adverse
events (as described by ASGE lexicon).[! The patient remains
well and symptom-free for 8 months post-procedure.

DISCUSSION

GSD is becoming more frequent, with a prevalence of
roughly 7.1% in Western countries.”) Despite that, the over-
all complication rate is around 1% with BS accounting for

Endoscopic Management of Bouveret's Syndrome
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merely 1-3% of those cases. Only 1-3% of those cases are due
to a stone impacted in the pylorus/duodenum thus causing
BS. The rarity of the condition combined with the patients’
characteristics result in a high mortality rate of 12-30%.!?!

In the current paper, clinical symptoms included vom-
iting, hematemesis, and melena. This presentation is con-
sistent with the symptoms described in literature - nau-
sea/vomiting (86%), abdominal pain (71%), hematemesis
(15%), unintentional weight loss (14%), anorexia (13%),
constipation (9%), melena (6%), early satiety (3%), and
dysphagia (2%).8)

The diagnosis of BS requires multidisciplinary approach
to be set. Rigler’s triad (RT) is considered to be the most
specific finding in BS. RT includes the presence of dilated
stomach, pneumobilia (Gotta-Mentschler sign) and ecto-
pic stone in the duodenum/pylorus. Unfortunately, such
combination of symptoms is encountered in merely 50% of
patients with BS.[!

CT is the most commonly utilized diagnostic technique.
Regrettably, in about 20% of the cases biliary stones are
isoattenuating and thus invisible on CT.?! UE is anoth-
er diagnostic option. While almost universally capable of

Figure 3. Laser lithotripsy of a gallstone impacted in the cholecystoduodenal fistula: A. Gallstone prior lithotripsy; B. Partially frag-

mented stone; C. Most of the stone is pulverized.
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detecting the presence of GOO, in approximately 1/3 of the
patients, it fails to establish the etiology, namely, to visual-
ize a stone.!®!

UE successfully set the diagnosis in our case. Since it al-
lows for both diagnosis and treatment, we might speculate
that UE should assume a leading role in the multimodal
management of BS patients.

Management options in BS consist of endoscopic and
surgical treatment. Currently endoscopy is regarded as
the first-line therapeutic approach in BS. The rationale for
choosing endoscopy derives from the relative safety of the
procedure compared to surgery (mortality and morbidi-
ty rates of 1.6% for endoscopy vs. 17.3%-25% for surgery,
p=0.003).[410]

Endoscopic options in BS include either stone extraction
using a snare, net or basket, or initial lithotripsy with sub-
sequent extraction of the stone fragments. Lithotripsy
techniques include mechanical, laser, electrohydraulic or
extracorporeal shockwave lithotripsy. Simple extraction of
the stone without fragmentation is a viable option in stones
smaller than 2.5 cm, while for larger stones, lithotripsy is
usually required as an adjunct technique.

Upon literature review, we established a total of eight
cases reporting the usage of LL for management of BS.!1117]
This data explains the lack of clear guidelines on the appli-
cation of LL in BS.

In the current article, we present a case of BS managed
endoscopically using two lithotripsy techniques - ML and
LL. To the best of our knowledge, this is the first report of
two endoscopic lithotripsy techniques utilized in conjunc-
tion, specifically mechanical lithotripsy of a biliary stone
held in the esophagus. Our experience suggests that biliary
stones larger than the 2.5-cm threshold reported in litera-
ture (4 cm in our case), even if successfully negotiated into
the stomach, should be fragmented prior to extraction to
minimize the risk of esophageal trauma.

LL was utilized to fragment the second stone which was
impossible to engage with a snare or basket. In our previous
reports on LL of stones in the common bile (CBD) or cystic
duct, we suggest that a 250-um laser fiber ensures adequate
power distribution while preserving excellent scope ma-
neuverability. We advocate that higher power output set-
tings might be used in BS cases (1.4 J/12 Hz) compared to
common bile duct stones (0.8-1J/10 Hz), mainly in relation
to the considerably larger stone size. All stone fragments
larger than 5 mm were extracted, which is postulated to be
a major goal in order to avoid more distal gall-stone ileus.

The chief limitation of the endoscopic treatment is that
adequate visualization of the obstructing stone is possible
in only 60% of patients with BS. In our case, we found an-
other factor which is worth considering - time. The total
duration of the procedure was 210 minutes, which might be
a major issue in patients with poor general condition and
multiple comorbidities.

CONCLUSIONS

BS is a rare condition, which requires high level of expertise to
manage. Endoscopy is a preferred first-line treatment. Stones
larger than 2.5 cm should be fragmented prior to an attempt
for extraction through the esophagus. LL is a safe and feasible
option for BS patients, but it is time-consuming, which should
be accounted for in the decision-making process.
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Pe3tome

Cunppom Bysepe (CB) npencrasiaer co60il Ype3BbIYAIHO PEAKYI0 KIMHIYECKYI0 HO30JI0THIO, XapaKTepH3yIoLIylocsa 00CTpyKiuei
BBIXOJJHOTO OTBEPCTUA XKeNTy[Ka, BBI3BAHHOI IPOXOXXAEHMEM XKEMTYHOTO KaMHS Yepes XOMeLMCTOyOAeHaIbHbII, XOIeMCTOracTpalb-
HBIIl VIZTV XOTIefl0XOIyOf€HaIbHbII CBUII ¥ TOTa/laHMeM B JBEHA/IIATUIIEPCTHYIO KUIIKY VIV IUA0PYC. DHFOCKONNA ABIACTCA Mpef-
HIOYTUTEIbHOI Tepamnyeli nepsort miHny. OHa MMeeT 6/1aronpYATHLIN TPOQIIIb 6€30IaCHOCTH, HO TPebyeT BHICOKOTO YPOBHS 3HAHMIL
ISl MOCTVKEHMA OYMIIEHNA OT KaMHelt.

Ml coob1jaeM 31ech O caydae 75-7I€THETO MY)KIMHBI €BPOIIEOMIHOI Pachl, Y KOTOPOro OblIa pPBOTA U KPOBOTEUEHNUE U3 BEPXHIX OT-
TIeTIOB YKeTyOYHO-KUIIEYHOTO TPAKTa, ¥ KOTOPOMY ObUT IOCTaB/IeH Auarno3 CB ¢ MOMOIIbIo BepXHell 9HAO0CKONMIL. BbIo BEIIONMHEHO
OJHOCEaHCOBOE M3BJIeYeHNe KaMHA C MCIIOIb30BaHMEM MEXaHMYECKO IMTOTPUIICUY U JIa3epHON MUTOTpuncun. beto gocturayro
IO/IHOE OYNIIeHMeE IBEHA/ILATUIIEPCTHONM KULIKY 1 SKETYHOTO I1y3bIPs, YCIELIHO U3B/IeYeHbI BCe (PparMeHThl pasMepoM Ooree 5 MM.
Penxocts CB 1 ero Hecreruyeckoe IpOsBIEHNE IeNAI0T €T0 B 3HAYNTEIbHOI CTEIIeHN YITyCKaeMBIM 3 BUJLY, YTO OOBIYHO IIPUBO-
IUT K 3aII03/Ja/0N AMarHOCTHKE, YTO IIPUBOAKUT K BHICOKOMY YPOBHIO CMEPTHOCTM B paMKax 12-30%. KommbloTepHas Tomorpadus
AB/IAETCA AUATHOCTIYECKIM METOOM BbIOOpa. BepXHss 9HZOCKOMNA MOXKET YCTAHOBUTD Hamum4une 0OCTPYKIMM, HO He MOXET BH-
3ya/IM3upoBaTh KaMeHb B 1/3 ciydaes. JledeHne nmu60 sHAOCKOMMYECKOe, MO0 XUPYpPridecKoe. DHFOCKOMIIECKOe TedeH e YMeeT
xopoumit mpoduib 6esomacHocTyt (cMepTHOCTD 1.6% mpoTNB 17.5-25% Hpy XMPYPridecKoM BMeIIATeIbCTBE), HO HU3KIIL YPOBEHD
ycrexa — 43% npotus 94.1%. [l octibkeHus 60jiee BBICOKOTO YPOBHA ycIexa TpeOyoTcs 60jiee IPOABUHYTbIE METO/bI, TaK1e KaK
MeXaHW4YeCKas UM Ia3epHas TUTOTPUIICHSL.

JlasepHas MUTOTPUIICKSA ABIAETCA BO3SMOKHBIM BapMAHTOM 3HIOCKOMIYIecKoro nedenus CB, HO MPOJO/KUTENbHOCTD MPOLIEyPhl
MOXXeT OBbITb IIPOOIEMOVI /I OCTAbIeHHbBIX NAI[IEHTOB.
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