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Abstract Gallstone ileus is a diagnosis of rarity, and a prox-
imal site of obstruction in a young patient is even rare. Of the
three cases in our experience, we found two cases of gallstone
ileus (GSI) with typical epidemiology and presentation, one
had combination of multiple rare associations. We report such
a case, suspected to have gallstone ileus on ultrasound and
confirmed diagnosis on computed tomography. Presence of
biliary-enteric fistula, old age, and obstructive features, as in
typical cases, was a bigger asset for diagnosis, but it was
difficult to entertain diagnosis of GSI in young girl in absence
of a demonstrable biliary-enteric fistula, with uncommon as-
sociation of choledochal cyst and sickle cell disease. A very
surprising finding, dilated major papilla, could however ex-
plain the pathogenesis which has also been reported in the
past. Although differential opinions regarding management
exist, we decided to follow two-stage surgery as our institute
protocol. A minimal access approach has been immensely
helpful in accurate diagnosis, and expedative management
with early recovery has been proven in the past studies which
we agreed with our experience.

Method The review is prepared by searching the following terms in
Google scholar, Pubmed, and Pubmed central and exploring the related
articles popped on the side of a page. The terms were gallstone ileus,
bilio-enteric fistula, Bouveret syndrome, jejunal obstruction.

>4 Rajvilas Anil Narkhede
rajvilas.narkhede @ gmail.com

Department of Surgical Gastroenterology, Global Hospital, Lakdi Ka
Pul, Hyderabad 500004, India

2 Shemba, Nandura, Buldana, Maharashtra 440103, India

Keywords Gallstone ileus - Bilio-enteric fistula - Bouveret
syndrome - Jejunal obstruction

Introduction

Gallstone ileus, actually a misnomer, is a well known but
uncommon complication of gallstone disease. Though it car-
ried high mortality in an initial period, with advent of im-
proved treatment modalities, mortality has come down signif-
icantly. It has a very close association with bilio-enteric
fistulization. Usually, it presents with recurrent episodes of
“tumbling” obstruction culmination in frank obstruction, at
sites from the stomach to the rectosigmoid colon. Due to its
rarity and atypical presentation, a strong clinical suspicion is
required to diagnose it, which is easily confirmed on radiolog-
ical imaging like computed tomography. Selection of proce-
dure, either one stage or two stage, can be decided depending
upon the condition of the patient.

Case 1

A 15-year-old girl with a known case of sickle cell disease and
type I choledochal cyst diagnosed 5 years back presented with
colicky umbilical region pain of 3-day duration associated
with multiple bilious vomiting and with obstipation. She had
history of hospitalization for cholangitis 10 days back which
was managed conservatively without any intervention. On
examination, she was febrile and icteric and had tachycardia.
Per abdomen, she had right hypochondriac tenderness and
hyperperistaltic bowel sounds. A hemogram showed
leucocytosis and low hemoglobin, and a liver function test
showed hyperbilirubinemia predominantly direct, with raised
GGT and ALP with normal SGOT and SGPT. After
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admission, she was managed with IV fluids, IV antibiotics,
and supportive management. On evaluation, her erect X-ray
abdomen showed multiple air fluid levels. Ultrasonography of
the abdomen showed a dilated proximal jejunum and duode-
num with hypoechoic lesion intraluminally. Contrast-
enhanced computed tomography abdomen was done which
showed gallstone obstruction in the proximal jejunum, with
a dilated fusiform common bile duct (CBD) measuring 34 mm
with air pockets in it with patulous ampulla (Figs. 1, 2, and 3).
She underwent laparoscopic exploration.

Intraoperatively, the proximal jejunum and duodenum
were dilated with collapsed distal bowel loops with visible
gallstone obstructing the proximal jejunum (Fig. 4).
Enterotomy and extraction of the stone were done.
Enterotomy was closed transversely. A postoperative course
was uneventful. Ryle’s tube was removed on postoperative
day (POD) 2, and she tolerated liquids from POD 2 and was
discharged on POD 5.

Case 2

A 70-year-old diabetic hypertensive lady presented with dif-
fuse abdominal pain with multiple bilious vomiting since
2 days associated with gradually increasing abdominal disten-
sion. She also had history of loose stools 1 week back which
was managed conservatively on outpatient basis. She had re-
current episodes of colicky pain abdomen in last 3 years which
was managed conservatively. On examination, she had ab-
dominal distension associated with diffuse abdominal tender-
ness and presence of unbilical hernia. Laboratory investiga-
tions showed leukocytosis with hyponatremia and hypokale-
mia. Her serum creatinine was 2.1, and her liver function tests
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Fig. 1 Choledochal cyst with patulous ampulla
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Fig. 2 Gallstone ileus CT

showed normal bilirubin and marginally elevated alkaline
phosphatase (187 IU/L) and gamma glutamyl transferase
(159 IU/L). Ultrasonography showed a contracted gallbladder
with large calculus 15 mm in it with mild free fluid in the
abdomen. She underwent plain CT whole abdomen with oral
contrast which showed a contracted thick-walled gallbladder
with evidence of cholecysto-duodenal fistula (Figs. 5 and 6).
A 22-mm calculus was also noted in mid-ileum with proximal
dilated bowel loops and distal collapsed bowel (Fig. 7).

She underwent laparoscopic exploration. Calculus measur-
ing 22 mm x 25 mm was noted in the distal ileum 80 cm
proximal to ileocecal (IC) junction. Enterotomy and extraction
of the stone were done which were closed transversely in two
layers. Cholecysto-duodenal fistula was not operated consid-
ering the present poor general condition. Postoperatively, she
had ileus which was managed conservatively and tolerated
orals on POD 5 and was discharged on POD 8.

Fig. 3 Pneumobilia with patulous ampulla
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Fig. 4 Gallstone obstructing the proximal ileum

Case 3

A 79-year-old diabetic male presented with colicky pain in the
periumbilical region associated with multiple bilious vomiting
of 1-week duration. He had associated low-grade fever with-
out chills. He gave history of hospitalization for subacute in-
testinal obstruction which was managed conservatively 2 years
back. His physical examination showed dehydration with
tachycardia and hypotension. His hematological investiga-
tions showed Hb of 9 g/dL, leukocytosis (19,870/cm?),
and electrolyte disturbances. Ultrasonography showed a
thick-walled contracted gallbladder with a prominent 7-mm
CBD with dilated bowel loops. He underwent plain CT abdo-
men without contrast which showed a hyperdense
intraluminal lesion in the distal ileum with proximal bowel

®

Choleeysto-duodenal fistula

Fig. 5 Cholecysto-duodenal fistula coronal

Cholecysto-duodenal Fistula

Fig. 6 Cholecysto-duodenal fistula (Axial)

dilatation. The thick-walled gallbladder was seen with multi-
ple calculi and air foci in it. There was no evidence of
intrahepatic biliary radical dilatation.

After resuscitation, he underwent laparoscopy-assisted ex-
ploration. A contracted gallbladder was seen adherent to the
duodenum with dense adhesion in hepato-duodenal ligament.
Impacted gallstone was found proximal to partial stricture in
the proximal ileum 100 cm proximal to IC junction.
Enterotomy, stone extraction, and subsequent stricturoplasty
were done after taking biopsy from the stricture.
Postoperatively, he had pulmonary complications which were
managed conservatively. He recovered well and was
discharged on POD 10.

Impacted gallstone

Fig. 7 Impacted gallstone
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Discussion

In our experience in the last 2 years, we came across three
cases of gallstone ileus, of which the first case is peculiar in
view of proximal jejunal gallstone obstruction in a young
female without any evidence of biliary enteric fistula, in pres-
ence of a choledochal cyst while the other two are of a typical
presentation. Very few cases of proximal jejuna gallstone ileus
have been reported in literature [1]. And to our knowledge,
only one case of gallstone ileus has been reported in
choledochal cyst by Gaiani et al. [2]. Gallstone ileus (GSI),
ideally a misnomer, first described in 1654 by Bartolin [3],is a
rare cause of small-bowel obstruction with its incidence rang-
ing from 0.5-5% [4-7]. The incidence starkly increases to 23—
25% [8] for aged patients >65 years [9].

Epidemiology

A patient group is usually elderly females with age >70 years
with multiple medical comorbidities amounting >70% [10,
11] of the total patient pool, but although uncommon, younger
patients have also been reported [12]. The youngest patient
reported was 13 years old [13]. GSI is more common in wom-
en, with the ratio of females to males being 3.5 to 1 [4, 5, 11],
but some studies have shown male preponderance (69%) [14].
Our “case 1” was an unusually younger age of presentation at
a relatively unusual site without any presence of bilio-enteric
fistula with a rare association of choledochal cyst whereas
other tows had more or less typical presentation.

Pathophysiology

The classic gallstone ileus is preceded by an acute cholecys-
titis episode. Inflammation and gallbladder bowel adhesions
(usually at the level of the fundus of the gallbladder), associ-
ated with the ischemic effect and local pressure exerted by the
gallstone, facilitates creation of a bilio-enteral fistula. A carci-
noma gallbladder can also lead to fistulization to small intes-
tine which perpetuates in passage of stones to end up into
gallstone ileus [6, 15]. It occurs in approximately 0.06—0.5%
of the patients with cholelithiasis [14, 16, 17] and about 15%
patients with biliary-enteric fistula [18]. Although 80-90%
[19] gallstones discharged into the bowel pass through the
intestine, only about 6% result in gallstone ileus [20].
Cholecysto-duodenal fistula (60-92%) [21] is the most com-
monly associated biliary enteric fistula with gallstone ileus,
but cholecysto-colonic, cholecysto-duodeno-colonic,
cholecysto gastric, cholecysto-jejunal, and choledoco-
duodenal fistula have also been reported. Sometimes, there
may not be any evidence of fistula, but a patulous opening
of ampulla of Vater which seems likely in our case 1; endo-
scopic sphincterotomy and hepaticojejunostomy have been
reported as the causes for passage of stone into the small
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intestine. These stones may not be large enough to obstruct
the bowel lumen initially but tend to grow in size or conglom-
erate to form large stone [16] and cause intermittent “tumbling
obstruction” [22]. Obstructing stone ranges from 2—5 c¢cm in
size [23], while the largest stone was of 17.7 cm reported by
Grey-Turner in 1932 [24].

Site of Obstruction

The most common site for the small intestinal obstruction is
the physiologically or pathologically narrowed portions of the
gastrointestinal tract like the distal ileum 60-65% followed by
the jejunum (16.1%), stomach (14.2%), colon (0.5—4.1%),
and duodenum 3.5-10% [4, 16, 25, 26]. Sigmoid colonic ob-
struction is also known in 2—-8% cases [27, 28]. Less common
sites like descending rectosigmoid colon are also reported [15,
29, 30]. Gallstone ileus has also been reported in a patholog-
ically narrowed intestinal lumen secondary to Crohn’s disease
[7, 31], colonic divericulitis [32], or postoperative ileostomy
[33]. Although it has been observed as a de novo complication
of long-standing gallstone disease, it has also been seen
postoperatively even after cholecystectomy [20, 34],
hepaticojejunostomy [11], choledocho-duodenostomy, or
cholecysto-jejunal anastomosis in bilio-enteric bypass for
morbid obesity as reported by Micheletto et al. [35]. The re-
current episodes of gallstone ileus can occur if the pathology is
not treated at the first occasion [36-38].

In case 1 patient, none of these risk factors were present,
but the presence of choledochal cyst could be a nidus for
choledocholithiasis. Still, the question “where did the stone
pass through?” was unanswered. This can be explained by a
patulous ampulla or passage of small stone per ampulla and
has grown in size in the enteral lumen. There are few of such
cases reported [39]. However, in case 2, definite fistula was
demonstrated preoperatively while suspicious biliary enteric
fistula diagnosis was made in case 3 as we could demonstrate
air foci in the gallbladder and intraoperatively adhered the
duodenum to the gallbladder.

Clinical Presentation and Investigations

Patient presents with signs and symptoms of small-bowel ob-
struction, viz., nausea, vomiting, and abdominal distension
with preceding episodes of diarrhea in background history of
recurrent cholecystitis or biliary colic. There may be recurrent
episodes of pain secondary to tumbling intermittent obstruc-
tion. Rarely, patients may present with jaundice [23].
Diagnosis of this condition requires high degree of suspicion
and careful examination. Erect X-ray abdomen, which carries
a sensitivity of 40—-70% [6], usually shows Rigler’s triad, viz.,
pneumobilia present in approximately 17-36% [40], ectopic
stone opacity in 8%, multiple air fluid levels in 97% [41], and
sometimes Rigler’s tetrad adding shift of position of gallstone
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in serial examination [16]. Half of the patients show at least
two of these signs [23] while only 7-33% of them show a
typical Rigler’s triad [17, 42]. Since these findings are difficult
to appreciate on plain X-ray, it carries a low sensitivity.
Ultrasonography of the abdomen helps in detecting the gall-
stones, air in biliary tree, and gallbladder with occasionally
delineation of the biliary enteric fistula. Computed tomogra-
phy is more sensitive in delineating the biliary enteric fistula
(air or dye in the gallbladder and biliary tree) and probable site
of obstruction with more sensitivity, specificity, and diagnos-
tic accuracy of 93, 100, and 99%, respectively [4, 43].
Magnetic resonance cholangio-pancreaticography has a mini-
mal role in this condition just for delineating the biliary anat-
omy and fistulae.

Management

We managed obstruction by laparoscopic exploration. But in
view of recent cholangitic episodes and electrolyte distur-
bances in the first case and poor general condition and elec-
trolyte disturbances in other two cases, definitive surgery for
biliary-enteric communications was deferred for a later date.
Management solely depends upon performance status of the
patient and the site of the obstruction. Just contrary to the
saying “a sun should neither rise nor set over a mechanical
acute obstruction”, it has shown spontaneous passage of gall-
stone in approximately 1.3% [4]. Stones impacted in a gastric
outlet and those in the distal colon amendable to endoscopy
can be managed by lithotripsy and endoscopic stone extrac-
tion [44, 45]. Even retrieval of small-bowel gallstone through
a single- or double-balloon enteroscopy has also been tried
successfully [46, 47]. Even cases treated by ESWL alone are
also reported [48]. Relieving the obstruction and taking down
the fistula can be done in a single setting provided that general
condition of patient can withstand the duration of anesthesia
and surgery. But in high-risk patients, just relieving the ob-
struction may be done, leaving the fistula repair for a later date
[49]. Fistula may not be repaired in elderly if no residual
stones are present. Enterotomy and stone extraction alone
have been a safe approach and shown better results than the
other procedures [10], letting the patient to earn the next pro-
cedure depending upon his recovery and clinical status, since
>50% of the fistulas heal spontaneously provided that there is
no distal obstruction [4] leaving a small but significant risk (5—
9%) for recurrence as stated by Reisner et al. [27]. But
enterotomy with taking down fistula had lower rates of post-
operative development of recurrence and gallbladder malig-
nancy in some studies [11] weighing against increased mor-
tality [6]. Adding a minimally invasive approach has a cutting
edge in selected patients in terms of faster recovery and excel-
lent outcome [50].

In the presence of residual stones, the estimated prevalence
of recurrence ranged from 5 to 17% [4] which is common in

the first 6 months [19, 27]. In a hospital, mortality of 5-27%
[6, 8, 10, 14] and morbidity of 35.4% were reported [49]
owing to the elderly morbid population affected and delayed
in the diagnosis. But the mortality is steadily decreasing from
as high as 60% reported in early twentieth century to as low as
zero mortality in some series, with advent of good medical and
surgical care [26]. Bowel resection alone had shown the
highest complication rate, and the most common among the
morbidities are acute renal failure approximately 30%, surgi-
cal site infection, and urinary tract infection [10, 49]. Other
complications in a postoperative period have also been report-
ed when bilio-enteric fistula was not addressed like cholecys-
titis, choangitis, recurrent obstruction, fistulous bleeding, fat
malabsorption, and gallbladder carcinoma (15%) [23].

Conclusion

Rare diagnosis like gallstone ileus needs a great degree of
suspicion since many atypical presentations exist. The treat-
ment plan needs to be individualized as per patient’s general
condition and clinical presentation. The laparoscopic ap-
proach is safe, feasible, and rewarding with early postopera-
tive recovery.
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