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Abstract

An 85-year-old female patient visited our emergency department with a his-
tory of lower abdominal pain and vomiting. Abdominal plain CT showed
small bowel obstruction caused by a gallstone measuring 3 cm in size in the
terminal ileum, gas in the gallbladder and adhesion in the gallbladder and
duodenum. Thus, gallstone ileus with a cholecystoduodenal fistula was diag-
nosed. The gallstone was removed by the lower gastrointestinal endoscopy.
Because of the high-risk status of the patient surgery, such as cholecystectomy
or resection of the cholecystoduodenal fistula was not performed. Upper ga-
strointestinal endoscopy and radiography revealed the cholecystoduodenal
fistula in the anterior wall of the duodenal bulb. Upper gastrointestinal radi-
ography showed that the cholecystoduodenal fistula had been closed sponta-
neously without any complications on the 13th hospital day. Endoscopic re-
moval of gallstone causing ileus is safe and effective as a less invasive alterna-
tive compared with surgery, although it requires condition that endoscope
could reach the gallstone. The treatment method for the cholecystoduodenal
fistula should be selected keeping in mind that conservative treatment, with-
out surgery, may be effective.
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1. Introduction

Gallstone ileus is a relatively rare disease that occurs when stones that were
present in the gallbladder or bile duct migrate into the gastrointestinal (GI) tract
via an internal bile fistula and becomes impacted in the intestinal tract which
was first described by Dr Erasmus Bartholin, a Danish physician, in 1654. This
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mechanical obstruction due to impaction generally affects elderly female patients
and it is difficult to select a treatment policy due to their general health condi-
tion and various pre-existing co-morbidities. The presence of a multitude of
co-morbid conditions contributes to the morbidity and mortality rates asso-
ciated with this condition. The main goal of treatment is the relief of intestinal
obstruction by extraction of the gallstone using surgical procedures which is the
traditional method of treatment. However, the surgical mortality rate is high and
a less invasive approach, such as endoscopic method would be preferable.

This case report describes a case where the patient suffered gallstone ileus im-
pacted in the terminal ileum that was successfully treated without surgery. The
impacted stone was removed trans-anally using a lower gastrointestinal endos-
cope, while the cholecystoduodenal fistula was allowed to heal by itself.

This case report does not require the consent of the Institutional Review
Board, and the patient’s personal information has been anonymized. The patient

has agreed for her data to be used in this paper.

2. Case Presentation

Patient is an 85-year-old female. Lower abdominal pain and vomiting from the
previous day were noted, and the symptoms did not improve, hence she was
transferred to our hospital for emergency treatment. She suffers from diabetic
nephropathy, cerebral infarction, and gallbladder stone disease.

The status at the time of admission: Blood pressure 145/84 mmHg, pulse rate
100 times/min, body temperature 36.0°C, respiratory rate 25 times/min, SpO,
96% (room air), and clear consciousness. The abdomen was slightly distended
but soft, and tenderness was observed in the lower abdomen, while no peritoneal
irritation was observed.

Blood test findings: Some inflammatory responses, renal dysfunction, and in-

creases in hepatobiliary system enzymes were observed (Table 1).

Table 1. Laboratory data on admission.

Blood Cell Counts Biochemical Tests
WBC 10.8 x 10°/pL TP 7.3 g/dL
RBC 520 x 10*/pL BUN 34 mg/dL
Hb 12.3 g/dL Creatinine 1.97 mg/dL
Ht 38.9% AST 66 TU/L
Plt 21.5 x 10%/pL ALT 53 IU/L
Al-P 506 IU/L
y-GTP 221 TU/L
LDH 156 IU/L
t-Bil 0.8 mg/dL
CRP 4.7 mg/dL
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Abdominal CT examination: The gallbladder showed diffused wall thickening
and intra-gallbladder emphysema, and the surrounding visceral fat concentra-
tion was elevated. The gallbladder and duodenum were close to each other
(Figure 1(a)). A stone shadow of 3 cm in diameter with marginal calcification
was found in the terminal ileum. Dilation of the small intestine on the oral side
of the stone was observed (Figure 1(b)).

Based on the above findings, gallstone ileus with cholecystoduodenal fistula
was diagnosed. The patient was prepared for gallstone removal using a lower ga-
strointestinal endoscope.

Lower gastrointestinal endoscopy: A colonoscope (PCF-H290I, manufactured
by Olympus) was used. It was inserted into the terminal ileum through the anus,
and the black-green stone was seen (Figure 2(a)). The stone was grasped using
basket forceps (BML-V232QR-30, manufactured by Olympus) (Figure 2(b)).
The stone was removed without crushing it. An ulcer, thought to be caused by
mechanical irritation of the stone on the mucosa was observed, however, no
perforation or necrosis was visible (Figure 2(c)).

In-hospital clinical course: The upper gastrointestinal endoscopy under the
fluoroscopy on the 5th hospital day revealed a depressed lesion in the anterior
wall of the duodenal bulb (Figure 3), and selective upper gastrointestinal radio-
graphy revealed cholecystoduodenal fistula (Figure 4). On the 13th hospital day,
the upper gastrointestinal radiography using a gastric tube confirmed the closure
of the cholecystoduodenal fistula (Figure 5). The patient was discharged on the
16th hospital day and transferred to another hospital for rehabilitation.

3. Discussion

Gallstone ileus is a rare disease in which gallstones have migrated into the diges-
tive tract and obstruct the intestinal tract. It accounts for 1% to 3% of mechani-
cal obstructions in the small intestine [1]. However, in about 25% of patients
older than 65 years, gallstones are responsible for all small bowel obstruction [1].
Moreover, about 50% of the patients have a history of gallbladder disease [2].
Our patient had previously been known to have gallstones in the gallbladder,

Figure 1. CT images on admission. (a) Gas (arrow) in the gallbladder and adhesion (ar-
rowhead) between gallbladder and duodenum were observed; (b) A 3 cm calcified stone
in the terminal ileum and dilatation of the oral side of the small intestine was observed.
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Figure 2. Findings in the terminal ileum by lower gastrointestinal endoscopy. (a) The
gallstone was impacted in the terminal ileum; (b) The gallstone was grasped by forceps
for endoscopic mechanical lithotomy; (c) Superficial ulcers were observed in the mucosa
of terminal ileum with the impacted gallstone.

Figure 3. Findings in the duodenum by upper gastrointestinal endoscopy. An ulcerative
lesion was observed on the anterior wall of the duodenal bulb.
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Figure 4. The image of upper gastrointestinal tract by endoscopic radiography. A chole-
cystoduodenal fistula (arrow) was detected on the duodenal bulb.

Figure 5. The image of upper gastrointestinal radiography using a gastric tube on the
13th hospital day. A closure of the cholecystoduodenal fistula was observed.

however, at the time of visit to the Emergency Centre, the abdominal CT scan
showed the absence of stone in the gallbladder.

Cholecystoduodenal fistula is a complication of gallstones that causes bowel
obstruction, cholangitis, weight loss, and other nonspecific symptomatology.
Gallstones sometimes enter the intestinal tract through a fistula formed between
the gallbladder and duodenum, stomach, or colon [3]. Cholecystoduodenal fis-
tula is the most frequent form, found in approximately 83% of patients with
gallstone ileus, while other fistulas are rare [4]. In our patient, upper gastrointes-

tinal endoscopy and contrast examination confirmed a cholecystoduodenal fis-
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tula. This shows that the stone from the gallbladder had migrated down into the
small intestine through this fistula and remained at the terminal ileum, to cause
gallstone ileus. The ileum is the most common site of gallstone impaction, fol-
lowed by the jejunum, and the duodenum [5]. The distal part of the ileum is the
narrowest part of the intestinal tract and is supposed to have a weak propulsive
activity [6]. Nakao et al reported that the sizes of impacted gallstones ranged
from 2 cm to 10 cm with a mean about 4.3 cm according to the analysis of 176
cases of gallstone ileus [7]. Syme ef al. reported that a gallstone was usually more
than 2.5 cm in size to cause intestinal obstruction in the normal small intestine
[8]. In our patient, the stone about 3 cm in size was impacted at the end of the
ileum, and it was judged that spontaneous stone removal from the GI tract
through the anus could not be achieved. In other words, it was necessary to
physically remove the obstruction from the GI tract.

Surgical management of gallstone ileus consists of 2 methods: 1) Enterolithotomy
to remove the stone obstruction and 2) a second stage procedure namely biliary
tract surgery (cholecystectomy with internal bile fistula repair). However, gall-
stone removal is usually prioritized. In actual practice, it is common to start with
conservative treatment in anticipation of spontaneous excretion of the stone
from the GI tract. Nonetheless, once gallstone ileus occurs, only about 1.3% of
the patients passed stones spontaneously through the anus [2].

In many cases, stone removal by surgery is unavoidable. Regarding surgical
management, it is still controversial whether the surgical treatment of gallstone
ileus with cholecystectomy and the closure of internal bile fistula should be per-
formed in a single or separate surgery [9]. Although one-stage surgery is desira-
ble in terms of invasive surgery, it has been reported that the mortality rate and
complication rate were higher than two-stage surgical procedures [10]. In many
cases, surgical treatment under general anesthesia is at high risk due to old age
and various co-morbidities. For such cases, the extracorporeal shock wave litho-
tripsy (ESWL) or the electrohydraulic lithotripsy (EHL) may be suitable [11]
[12]. Both methods are less invasive than surgery.

While there are several reports that gallstones impacted in the intestine were
removed with the endoscopy, in all cases, some kind of crushing process had
been performed before picking-up the stone [12] [13] [14]. In our case, because
the size of the impacted gallstone was about 3 cm, endoscopic removal of the
stone was successfully performed using the basket type forceps with a diameter
of 3 cm. The gallstone was grabbed by the forceps basket, passed through the
ileocecal valve with a firm grip, and the trans-anal removal was complete with
the extraction of the stone. We successfully removed the stone with the lower
gastrointestinal endoscopy without lithotripsy. In cases where the gallstones are
visible directly through an endoscope, it may be worth trying an endoscopic re-
moval.

When gallstone ileus surgery is performed alone, the fistula between the
gallbladder and the duodenum in most cases closes in the space of a few years

and would seldom appear to give rise to serious cholangitis or liver damage [15].
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It may be an appropriate choice to limit the surgical treatment of gallstone ileus
and follow up carefully afterwards. The fistula in the duodenal bulb can be easily
observed over time by gastrointestinal contrast examination or endoscopy. In
our case, the closure of the fistula was confirmed by upper gastrointestinal con-
trast examination. Cholecystoduodenal fistula may be expected to close sponta-
neously, and the treatment policy should be decided case by case depending on

the clinical status of the patient.

4. Conclusion

This case of gallstone ileus in which the gallstone impacted at the terminal ileum
was successfully treated without performing any abdominal surgery. The stone
was removed endoscopically, and the gallbladder duodenal fistula was allowed to
heal by itself. In a selected group of patients, conservative treatment that uses a
low invasive approach using the endoscopic method may be a better curative

therapy.
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