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Abstract

Background: A cholecystoduodenal fistula is often caused by gallstones, but rarely causes
gastrointestinal bleeding. Interventional radiology or surgery is used when gastrointestinal
bleeding is difficult to treat endoscopically, and interventional radiology has been
increasingly performed in recent years. Case Report: We report a rare case of arterial
bleeding caused by a dropped gallstone from a cholecystoduodenal fistula, with successful
treatment using interventional radiology. Conclusion: Reports of gastrointestinal bleeding
from an internal biliary fistula with successful treatment using interventional radiology
are very rare. This case illustrates the effectiveness of interventional radiology for a rare
case of arterial bleeding caused by a dropped gallstone from a cholecystoduodenal fistula.
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Introduction

A cholecystoduodenal fistula is often caused
by gallstones, but rarely causes gastrointestinal
bleeding. Hemostasis for gastrointestinal bleeding is
usually performed with endoscopy, but transcatheter
arterial embolization or surgery may be required in
difficult cases. However, gastrointestinal bleeding
from a cholecystoduodenal fistula usually requires
urgent surgery.

Here, we report a rare case of arterial
bleeding caused by a dropped gallstone from
a cholecystoduodenal fistula, with successful
treatment using interventional radiology.

Case Report

A T4-year-old man visited our hospital with
sudden malena. His past medical history included
gastric cancer (total gastrectomy), myocardial
infarction (percutaneous coronary intervention),
hypertension, and cholelithiasis. He was taking
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an antithrombotic drug. His vital signs included
blood pressure 87/55 mmHg, pulse rate 82 beats
per minute, and body temperature 36.1°C. Physical
examination showed palpebral conjunctival pallor,
soft and non-tender abdomen, and a surgical scar
on the mid-abdomen. Laboratory data on admission
revealed severe anemia (hemoglobin 6.8 g/dL).
Transaminases and biliary tract enzymes were
normal [Table 1].

On admission, abdominal computed
tomography (CT) [Fig.1] showed duodenal wall
thickening and high-density fluid entering the anal
side of the intestinal tract; this was thought to be
the bleeding source. A gallstone seen on previous
CT had disappeared, and a suspected calcified
gallstone was seen in the small intestine. Enhanced
CT [Fig.2] showed contrast medium leakage into
the duodenum. Therefore, we suspected arterial
bleeding caused by a falling gallstone from a
cholecystoduodenal fistula.
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Table 1: Laboratory examination on admission.

Hematology Blood Chemistry
WBC 5800/mL CRP 1.22 mg/dL
Neutrophils 84.2% Alb 2.9 g/dL
Lymphocytes 8.4% T-Bilirubin 0.3 mg/dL
Monocytes 4.3% Amylase 114 U/L
Eosinophils 2.9% AST 35U/L
Basophils 0.2% ALT 23 U/L
RBC 209x10%uL | LDH 184 U/L
Hemoglobin 6.8 g/dL BUN 27 mg/dL
Hematocrit 21.0% Cr 0.95 mg/dL
Platelet 15.1x10%uL

Because of prior total gastrectomy,

examination with small intestine balloon endoscopy
was required, but was unavailable at our hospital.
Due to the emergency condition, referral to another
hospital was difficult. Therefore, we attempted
transcatheter arterial embolization after obtaining
consent from the patient. On angiography [Fig.3],
bleeding from the inferior pancreaticoduodenal
artery (IPDA), a branch of the superior mesenteric
artery (SMA), was found and was successfully
stopped with embolization using n-butyl-2-
cyanoacrylate  (NBCA). After hemostasis,
rebleeding was not observed and the patient was
stable. One day after treatment, a gallstone [Fig.4]
was passed by the transanal route. The stone was a
33x30 mm bilirubin-based gallstone. On hospital
day 11, drip-infusion cholangiography-CT [Fig.5]
was performed. A cholecystoduodenal fistula was
not visualized, and was presumed to have closed
spontaneously. The patient did well, and was
discharged on hospital day 19.

Discussion

Internal biliary fistula is a general term for
aberrant communication between the biliary tree
and adjacent viscera, as first reported by Naunyn
in 1892 [1]. A cholecystoduodenal fistula is the
most common internal biliary fistula, followed
by cholecystocolonic fistula, choledochoduodenal
fistula, cholecystogastric fistula, and cholecysto-
choledochal fistula [2].
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Fig.1(a): Abdominal computed tomography showed a
thickened duodenal wall containing high-density fluid. (b):
A suspected calcified gallstone was observed in the small-
intestine.

Fig.2(a): Abdominal enhanced computed tomography
showed contrast medium leakage into the duodenum. (b): We
suspected arterial bleeding caused by a dropped gallstone
from a cholecystoduodenal fistula.
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Fig.3(a): On selective gastroduodenal artery (GDA)
angiography, extravasation was not visualized. (b):
Superior mesenteric artery (SMA) angiography showed
a pseudoaneurysm and extravasation from the inferior
pancreaticoduodenal artery (IPDA), a branch of the SMA.
(¢): Leakage of contrast medium into the duodenum was

observed. (d): Extravasation was stopped with embolization
of the IPDA using n-butyl-2-cyanoacrylate (NBCA).

Embolization
by NBCA
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Gallstones and cholecystitis are common
and account for the development of about 90%
of internal biliary fistulas; other causes include
gastroduodenal ulcers and malignancy. Fistulas
are thought to develop when chronic gallstone
cholecystitis causes adhesion to adjacent viscera;
a calculus lodged in the ampulla of the gallbladder
then induces a reaction in the wall of the
gallbladder, reducing the arterial blood supply and
increasing intra-luminal pressure. Finally, necrosis
and perforation occur at the site of the ischemia,
and a fistula is formed [3].

Symptoms of cholecystoduodenal fistula
include fever, jaundice, and abdominal pain due
to retrograde infection, but there are few specific
symptoms. Rarely, hemobilia occurs in patients with
a cholecystoduodenal fistula and gallstone ileus.
Abdominal trauma, either accidental or iatrogenic,
is the main cause of hemobilia, with gallstones
accounting for about 10% [4,5]. However, if minor
bleeding is included, gallstones are the main cause
of hemobilia [6]. Hemobilia is basically caused
by bleeding from an artery into the biliary tract;
venous bleeding does not occur, except with portal
hypertension or an arterio-venous malformation. In
this case, the bleeding site could not be identified
with endoscopy. However, we suspected arterial
bleeding caused by a falling gallstone from a
cholecystoduodenal fistula, because enhanced
CT showed contrast medium leakage into the
duodenum and a suspected calcified gallstone was
seen in the small intestine. During the course of
this case, we thought that a cholecystoduodenal
fistula had been induced by gallstones and
cholecystitis, then later surmised that mechanical
damage to a vessel induced by a falling gallstone,
antithrombotic therapy, or arteriosclerosis due to
aging caused bleeding.

A cholecystoduodenal fistula is usually
diagnosed by pneumobilia on abdominal X-ray,
abdominal CT and reverse flow to the biliary tract
on upper gastrointestinal contrast radiography.
Gallbladder carcinoma can develop in 15% of
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Fig.5: Cholecystoduodenal fistula was not visualized with
drip-infusion cholangiography-computed tomography.

cholecystoduodenal fistula cases, and a causal
relationship between internal biliary fistula
and gallbladder carcinoma has been suggested
[7]. Therefore, a cholecystoduodenal fistula
should be treated with cholecystectomy and
closure of the fistula. Spontaneous closure of
a cholecystoduodenal fistula has been reported
recently; in the present case, the fistula closed
spontaneously within 11 days after treatment with
interventional radiology, thus avoiding biliary
surgery. There are many reports of spontaneous
closure of an internal biliary fistula when there is no
remaining stone in the biliary tract and the internal
pressure in the biliary tract is decreased [8]. Thus,
depending on patient age and general condition,
an internal biliary fistula may be observed without

surgery.

Hemobilia from a cholecystoduodenal
fistula usually requires surgery (ligature
hemostasis, cholecystectomy and closure of the
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Table 2: Case reports of gastrointestinal bleeding from an internal biliary fistula successfully treated with interventional radiology.

Year / Author Age / Gender Type of fistula Symptoms Bleeding vessel Method of Antithrombotic
embolization drug
2009 / Mashim’ 87/F CDF Hematemesis, GDA N.D. +
gall stone
2014 / Oono'? 92/F CDF Hematemesis, CA coil +
gall stone,
hemorrhagic shock
2017 / this case 74/M CDF Malena, gall stone | [IPDA NBCA +

CDF: cholecystoduodenal fistula; GDA: gastroduodenal artery; CA: cystic artery; IPDA: inferior pancreaticoduodenal artery; ND: No description;

NBCA: n-butyl-2-cyanoacrylate.

fistula). However, in an elderly patient, circulatory
instability is a concern, and conservative treatment
with less invasive interventional radiology for
hemostasis can be performed. Interventional
radiology or surgery is used when gastrointestinal
bleeding is difficult to treat endoscopically, and
interventional radiology has been increasingly
performed in recent years. In this case, angiography
showed extravasation from the IPDA and bleeding
was successfully stopped after embolization
using NBCA. Post-hemostasis complications
such as rebleeding and intestinal necrosis were
not observed and a good prognosis was obtained.
Treatment with interventional radiology is safe and
effective as a less-invasive alternative to surgery,
but requires the ability to reach the target vessel
with a catheter. Thus, depending on the status of
the blood vessel and location of the lesion, there
are cases in which interventional radiological
treatment is difficult. Furthermore, it is important
to selectively perform embolization on the bleeding
vessel to prevent intestinal necrosis caused by
excessive embolization.

A PubMed search did not find a report of
a patient with gastrointestinal bleeding from an
internal biliary fistula successfully treated with
interventional radiology. However, a search of
Japanese literature found three reports, including
the present case [Table 2]. All patients were
elderly, taking antithrombotic drugs, and had
cholecystoduodenal fistulas with gallstones. The
bleeding vessel was the gastroduodenal artery
(GDA), the cystic artery (CA), or the IPDA, and
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the embolization method was coil and NBCA with
an unknown method in one case.

Conclusion

Formation of a cholecystoduodenal fistula by
compression and stimulation from a gallstone is
sometimes experienced, but a cholecystoduodenal
fistula is a rare cause of gastrointestinal bleeding.
This case was significant, as arterial bleeding caused
by a falling gallstone from a cholecystoduodenal
fistula was successfully treated using interventional
radiology.
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