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Abstract

Primary enteroliths associated with Crohn’s disease have been considered to be rare and are most likely
caused by severe ileal stenosis. Herein, we report the case of a primary enterolith possibly caused by mild
jejunal stenosis in a Crohn’s disease patient who received oral administration of ursodeoxycholic acid
(UDCA). A 62-year-old woman with a 6-year history of Crohn’s disease, currently in clinical remission,
was on UDCA prescription for liver dysfunction. Magnetic resonance imaging and double-balloon endo-
scopy, which were performed to examine epigastric pain, revealed mild jejunal stenosis and an enterolith on
the oral side. Since it was difficult to remove or crush the enterolith endoscopically, we decided to remove
it surgically with the stenotic jejunum. Component analysis revealed that more than 98% of the enterolith
was composed of UDCA; subsequently, oral administration of UDCA was discontinued. This case demon-
strated that primary enterolith might develop in Crohn’s disease patients with mild intestinal stenosis, and
oral administration of UDCA can trigger an enterolith in such patients. Therefore, routine follow-up imag-
ing is necessary for early detection. Oral UDCA should be administered with caution for Crohn’s disease
patients with stenosis of the proximal small intestine.
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Introduction

Stones in the gastrointestinal tract, or enteroliths, can
cause intestinal obstruction, erosion, ulcers, bleeding, and
perforations and, therefore, require therapeutic interventions,
including surgery[1]. Enteroliths are often classified into pri-
mary enteroliths that develop in the intestinal tract and sec-
ondary enteroliths that originate outside the intestinal tract
and move into the intestinal tract through the fistulas[1]. Pri-
mary enteroliths develop in areas of intestinal stasis, and one
of the causes of intestinal stasis is intestinal stenosis[1].
Crohn’s disease, which has been identified as the cause of
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intestinal stenosis, has been determined to cause primary en-
teroliths[1,2]. However, reports of primary enteroliths associ-
ated with Crohn’s disease remain limited, and most reported
enteroliths are determined to be caused by severe ileal
stenosis after a long period of illness[2-5]. To the best of
our knowledge, no studies have so far explored the relation-
ship between primary enteroliths associated with Crohn’s
disease and the oral administration of ursodeoxycholic acid
(UDCA). Herein, we report the case of a patient with pri-
mary enterolith possibly caused by mild jejunal stenosis due
to Crohn’s disease and oral administration of UDCA.
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Figure 1.

Magnetic resonance imaging (MRI) findings.

a) Transverse plane. b) Frontal plane. MRI shows a 4.5-cm oval structure in the small intestine in

the pelvis (white star). A stenosis of the small intestine was also detected via MRI with the thicken-

ing of the intestinal wall on the anal side of the oval structure (white arrowhead); however, there is

no evidence of intestinal obstruction. There are no other abnormal findings on MRI.

Case Report

A 62-year-old woman with Crohn’s disease underwent
magnetic resonance imaging (MRI) for transient epigastric
pain and was then diagnosed with an enterolith. She had no
medical history of biliary tract disease, intestinal diverticulo-
sis, or urinary tract disease. About 6 years ago, she had been
examined for upper abdominal pain and was diagnosed with
Crohn’s disease. She was in remission after receiving pred-
nisolone (PSL), azathioprine (AZA), and infliximab (IFX).
After induction of remission, PSL was discontinued, and the
administration of AZA and IFX maintained her clinical re-
mission. She was later diagnosed with hepatic dysfunction 5
years ago and received a UDCA prescription (600 mg/day).
Double-balloon enteroscopy (DBE) 2 years prior did not
show enteroliths or significant intestinal stenosis. An MRI
performed 1 month before surgery due to transient epigastric
pain examination revealed a 4.5-cm-sized oval structure in
the small intestine (Figure 1), which was later diagnosed as
an enterolith. The MRI and additional computed tomography
(CT) showed stenosis of the small intestine with the thicken-
ing of the intestinal wall just on the anal side of the enter-
olith without any evidence of intestinal obstruction (Figure
1). The imaging did not show any abnormal findings, in-
cluding in the biliary system or urethral system. Transanal
DBE showed a stenotic site in the jejunum, located 250 cm
from the terminal ileum (Figure 2a). The jejunal stenosis
was mild enough for DBE to pass, with DBE revealing the
presence of an enterolith on the oral side of the stenosis
(Figure 2b). We failed to remove and crush the enterolith
endoscopically (Figure 2b). Therefore, we decided to surgi-
cally remove the enterolith. Ports were inserted into the um-
bilical region, left abdomen, and lower left abdomen to initi-
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ate the laparoscopic procedure. The dilated jejunum with the
enterolith was found without any adhesions. We then ex-
tended the umbilical incision to the cranial and caudal sides
and guided the intestinal tract, which was grasped with for-
ceps, to the exterior of the incision. The stenotic site was lo-
cated in the jejunum, approximately 150 cm from the Treitz
ligament, along with the enterolith (Figure 3). No other
stenosis or strictures were detected in other parts of the
small intestine. Because the enterolith was large and its re-
moval required a large intestinal incision, we were con-
cerned that this intervention would complicate the subse-
quent procedure. Furthermore, even if we performed a small
bowel resection, we thought that the remaining small bowel
would be sufficient. Therefore, the jejunum, including the
stricture, was resected along with the enterolith. The jeju-
num was reconstructed using functional end-to-end anasto-
mosis. The surgery duration was 1 hour and 32 minutes, and
the amount of bleeding was insignificant. She was later dis-
charged without complications on the 13th day after the sur-
gery. The stenotic site of the resected jejunum showed in-
flammation and fibrous changes without malignant findings
(Figure 4). The enterolith appeared yellowish-brown and
oval with a diameter of 4.5 cm (Figure 5a). The cut surface
was yellow and had a multilayered structure (Figure 5b). As
per the component analysis, it was determined that more
than 98% of the enterolith was composed of UDCA. Subse-
quently, oral administration of UDCA was discontinued after
surgery (Figure 5c).

Discussion

This case report highlights two important clinical issues.
First, this case showed that Crohn’s disease patients may de-
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Figure 2. Transanal double-balloon enteroscopy (DBE) findings.

a) Transanal DBE revealed mild stenosis with an ulcer in the jejunum, approximately 250

cm proximal to the terminal ileum. b) The enteroscope that was inserted through the stenotic

site of the jejunum revealed a yellowish-brown oval enterolith on the oral side. Attempts to

remove and crush the enterolith using biopsy forceps and snare forceps were unsuccessful.

Removal of the enterolith by oral DBE was considered impossible because its large size

made it difficult to grasp it securely with snare forceps and to pass it through the pylorus.

Figure 3.
A stenotic site with thickening of the intestinal wall was found in

Intraoperative findings.

the jejunum, approximately 150 cm distal to the Treitz ligament
(black arrowhead). The hard oval enterolith on the oral side is
guided to the stenotic site of the jejunum but cannot be moved to
the anal side of the stenotic site (white star).

velop a primary enterolith due to mild intestinal stenosis. As
mentioned earlier, there are two types of enteroliths, that is,
primary enteroliths that develop in the intestinal tract and
secondary enteroliths that originate outside the intestinal
tract and move into the intestinal tract through the fistu-
las[1]. Most secondary enteroliths develop in the biliary sys-
tem and the urinary system[1,6]. Our patient was diagnosed
with primary enterolith because of the absence of medical

history or imaging abnormality in the biliary or urinary sys-
tems. Intestinal stenosis can often lead to stasis, which may
further cause primary enteroliths[1]. Thus, intestinal stenosis
associated with Crohn’s disease can be considered as a risk
factor for primary enteroliths[1,2]. Mendes et al. reviewed
22 cases of enteroliths caused by Crohn’s disease, wherein it
was found that enteroliths associated with Crohn’s disease
developed on average 15.7 years after disease onset, and
they were associated with severe intestinal stenosis formed
after a long illness period[2]. However, in our case, the en-
terolith formed shortly after the diagnosis of Crohn’s dis-
ease, about 6 years after onset, due to mild intestinal steno-
sis that was penetrable by DBE. Enteroliths that develop un-
der mild intestinal stenosis can be expected to be excreted in
stools and are unlikely to cause clinical problems. However,
in our patient, the enterolith could not pass through the
stenotic site of the intestine even if it was only a case of
mild intestinal stenosis. Fortunately, our patient showed only
minor symptoms, and the enterolith did not cause any clini-
cal problems, but such enteroliths can cause intestinal ob-
struction, erosions, ulcers, bleeding, and perforation, and
their early detection is important. In this case, the enterolith
appears to have developed in less than 2 years, since a DBE
performed 2 years prior did not indicate enteroliths or sig-
nificant intestinal stenosis. Therefore, we propose to follow-
up on patients with Crohn’s disease every 1-2 years using
CT or MRI, which have high detection rates for enter-
oliths[2,4,7].

Second, this case showed that the oral administration of
UDCA can trigger the formation of enteroliths in Crohn’s
disease patients with jejunal stenosis. Primary enteroliths in-
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Figure 4. Findings of the resected specimen.
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a) Inflammatory changes in the intestinal mucosa, scarring, and thickening of the intestinal wall

were macroscopically observed at the stenotic site of the jejunum, but no neoplastic lesions were

detected. b) Histologically, a partial erosion was observed at the stenotic site of the jejunum, ac-

companied by the thickening of the mucosa and muscularis mucosae and fibrosis of the submucosa.

There were no histological findings indicating malignancy.

clude bile acid-based enteroliths that are known to develop
under the acidic environment of the proximal small intestine
and calcium-based enteroliths that develop under the alka-
line environment of the distal small intestine or large intes-
tine[1,8]. Crohn’s disease causes intestinal stenosis in all
parts of the gastrointestinal tract. Among them, intestinal
stenosis frequently occurs in the ileum[2,3]. In addition,
Crohn’s disease patients are determined to often have a re-
duced bile acid pool due to impaired bile acid absorption at
the terminal ileum[9,10]. Therefore, most enteroliths associ-
ated with Crohn’s disease are considered to be calcium-
based enteroliths in the distal small intestine. Previous re-
ports have shown that enteroliths associated with Crohn’s
disease are predominantly calcium-based enteroliths in the
ileum[2,4,7]. However, in our patient, the enterolith was bile
acid-based and developed in the jejunum; it was suspected
to be due to jejunal stenosis and oral administration of
UDCA (600 mg/day for the past 5 years). We believe that
orally administered UDCA might have precipitated to form
the enterolith either directly or after enterohepatic circulation
in intestinal stasis under the acidic environment caused by
the jejunal stenosis. This theory was supported by the results
of component analysis, which showed that more than 98%
of the enterolith was composed of UDCA.

In this case, we consider that the enterolith developed
when intestinal stasis in an acidic environment due to mild
jejunal stenosis was combined with oral administration of
UDCA. Oral administration of UDCA was started 5 years
ago, but the DBE 2 years ago revealed neither jejunal steno-
sis nor enteroliths. It is likely that mild jejunal stenosis oc-
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curred during the last 2 years and, combined with oral ad-
ministration of UDCA, caused the enterolith formation.

To the best of our knowledge, there are no reports of en-
teroliths caused by the oral administration of UDCA in
Crohn’s disease patients. However, some case reports have
described enteroliths that developed during the oral admini-
stration of UDCA in patients who underwent hepaticojejun-
ostomy during living-donor liver transplantation or in those
who underwent Billroth II anastomosis when gastrectomy
was performed for gastric ulcer. In both cases, the authors
consider that the reconstruction caused intestinal stasis under
the acidic environment in the elevated jejunum, resulting in
the development of enteroliths[11,12]. In another case, four
patients had recurring bile duct stones that developed during
oral administration of UDCA. One of the four patients un-
derwent choledochoduodenostomy, while one underwent he-
paticoduodenostomy. A component analysis of resected sam-
ples revealed UDCA as the main component of the stones,
and bile duct stones did not develop after discontinuing
UDCA[13]. It is possible that, in these patients, the recon-
struction caused stasis under the acidic environment in the
common bile duct or hepatic duct, resulting in UDCA pre-
cipitation leading to the formation of bile duct stones. The
oral administration of UDCA can trigger the formation of
enteroliths not only in jejunal stenosis patients due to
Crohn’s disease but also in pathological conditions that can
cause stasis under an acidic environment. Oral UDCA
should be administered cautiously in such patients.

In conclusion, this case report has demonstrated that in
Crohn’s disease patients, a primary enterolith may develop



dx.doi.org/10.23922/jarc.2021-017

a

UDCA Enterolith in a Crohn’s Disease Patient

c 108. § 1 1 ) 1 [} 1] 1 ] 1 1 i ] 1 I Ll 1 1 1 1 [ ] 1 I 1 ]
1 1 ] |} L} 1 1 1 1 1 1 | 1 i 1 [} 1 1 1 L) I 1 i 1 [}

1 1 I [} [} 1] 1 1 1 1 ] [} 1 1 1 1 I 1 ] ]

BN Y (T T T A
1 1 ] 1] " L] L] 1 1 1 ] 1 [l ] 1 1] 1 n 1 ] ]
] [ ] 1] " L] (] L] 1 i 1 ] " [} ] ] ] 1 ] 1]
i A A [ i i
1 1 ] 1] " 1 1 L] 1 1 1 ] 1 " 1 1 1 ]
e A I S I R I A A
&= T [ R BT R o i
bl T I I R E ] L o P
Py A R S A A A A A I B AL A A A A
T I T T A
= ol ' [ T T T T I T T T T
: 1 1 ] i 1 1 1 1 1 I i 1] |} 1 1 1 L) I 1 i 1 [}
] i 1 0 L] L] L] 1] i 1 ] [ ] L] L] 1] L] 1 i 1 ] ]
g o I T [ T T T T T T T
- 1 1 U ] {3 1] 1] L] 1 1 1 1 " ] 1 ] 1 n 1 1 1 ] ]
] 1 ] {3 L] L] L] 1 1 1 " [ ] L] L] 1] n 1 1 1 ] 1]
P i R [ T T T T T A A
A R
b i N i 1
b Poroa O A S R - - A R A
= P I T T T T T T T T A T T O A R
[N T A T I T T A S T S T S T T T B O
1 1 I 1 ¥ 1] 1 1 1 1 1 I 1 I 1) [} 1 1 1 1 I 1 I 1 [}
A L [
1 1 ] ] L} 1 1 1 1 1 1 I 1 i 1 |} 1 1 1 L) I 1 i ] |}
[ T A T | N T T T T T T A T T T T S SO TR R S S T
L} 1 ' 1} L} L) L} 1 1 1 1 ! L} i 1 L} L} L} 1 L) ! 1 i L} L}
1 1 1 ] 1] " 1] 1 L] 1 1 1 ] 1 [} ] 1 L] 1 n 1 1 1 ] ]
B
l-u L] L] L LI L L) L] L] L] L] L] T LI ! L Ll L] L] L] L] T L] T LI Ll

S000 300 L0y 1= 1200 S0
Wavenumber / cm!

Figure 5. Enterolith findings.

a) The enterolith, yellowish-brown in color, oval-shaped, and hard, with a maximum diame-

ter of 4.5 cm. b) The cut surface is yellow and has a multilayered structure. ¢) Component

analysis by infrared spectroscopy revealed that more than 98% of the enterolith is composed

of ursodeoxycholic acid.

as a result of mild intestinal stenosis after a relatively short
period of illness, and oral administration of UDCA could
trigger the development of an enterolith in a Crohn’s disease
patient with jejunal stenosis. Primary enteroliths may de-
velop even in asymptomatic Crohn’s disease patients, and
follow-up with CT or MRI is necessary for the early detec-
tion of enteroliths that may cause complications. In addition,
the oral administration of UDCA should be considered with
caution not only for Crohn’s disease patients with proximal
intestinal stenosis but also in cases where intestinal stasis
may occur under an acidic environment.
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