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Abstract

and leads to misdiagnosis.

Background Intestinal duplication cyst is an infrequent congenital malformation that can involve all the segments
of the gastrointestinal tract. The cases of intestinal duplication cyst involving the colon, appendix, and ileum in chil-
dren are particularly uncommon. The symptoms of abdominal pain are similar to other acute abdominal diseases

in children, such as appendicitis, intussusception, and intestinal obstruction, so sometimes its diagnosis is challenging

Case presentation \We report a 4-year-old Asian boy who presented to the pediatric emergency department

with abdominal pain and vomiting but no fever, peritonitis, or mass. No abdominal abnormality was found via radiol-
ogy and ultrasonography. After 2 days’anti-inflammatory therapy, the patient was discharged with pain relief. A total
of 9 months later, he was readmitted to the pediatric emergency department for the same complaint as the first
admission. Abdominal physical examination and ultrasound examination were still negative. Barium examination
found a large mass in the colon. Colonoscopy was performed before operation to confirm the rare co-cavity intestinal
duplication cyst involving the colon, appendix, and ileum. After resection of intestinal duplication and ileocolonic
anastomosis, the patient’s abdominal pain and vomiting has not recurred for 5 years postoperatively.

Conclusions The diagnosis of intestinal duplication cyst in children is difficult, especially the rare co-cavity and long
segmental intestinal duplication, which is easily misdiagnosed. Colonoscopy may be an effective auxiliary diagnostic
method, especially for diseases that are difficult to diagnosed clinically, such as recurrent abdominal pain.
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Introduction

Intestinal duplication cyst is a rare congenital malforma-
tion with an estimated incidence of approximately 1:4500
autopsies [1], and it can involve all the segments of the
gastrointestinal tract [2]. Most of these duplication cysts
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develop during the fetal, neonatal, and pediatric periods
and have three common features: they are hollow struc-
tures lined with secretory gastrointestinal mucosa, and
the smooth muscle in their walls is often shared with the
contiguous intestine [3]. However, such duplication cysts
are often misdiagnosed because of nonspecific clinical
symptoms that vary from minor digestive problems to
intestinal obstruction, gastrointestinal bleeding, or per-
foration [4]. Some procedures, such as contrast upper
gastrointestinal series and computed tomography (CT)
have diagnostic importance. Once diagnosed, surgical
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resection remains the main method of treatment with a
good prognosis. In this report, we present an infrequent
case of an intestinal duplication cyst involving the ileum,
appendix, and colon in a pediatric patient and discuss the
process of diagnosis by colonoscopy.

Case presentation

In May 2016, a 4-year-old male Asian patient was admit-
ted to our hospital presenting with complaints of inter-
mittent abdominal pain for 5 hours and vomiting for
1 hour. His parents reported that he was otherwise
healthy and denied any family history of intestinal dis-
eases except for what was believed to be an intussus-
ception when he was 1 year old. Because of his previous
history of intussusception, he had air enema examination
first in the emergency department, but no abnormality
was found. Then the patient underwent CT examination,
which showed a huge cystic structure involving in the
transverse colon of the upper abdomen (Fig. 1A, B). The
air enema showed what appeared to be a large cystic mass
in or immediately outside the lumen. Even after the air in
the small intestine had cleared, the cystic structure per-
sisted (Fig. 1C, D). The patient was finally diagnosed with
ileocolonic intussusception and admitted to the surgery
department. At admission, his vital signs were good, and
his pulse, blood pressure, and temperature were normal.
Combined with his medical history, abdominal examina-
tion, and imaging findings, the final clinical case discus-
sion results were not consistent with an intussusception.
After 2 days of anti-inflammatory treatment and infusion
management, the patient’s symptoms improved, and he
was discharged from the hospital after the abdominal
ultrasound was negative.

However, in February 2017, 9 months later, the boy
went to our emergency department again with symptoms
of intermittent abdominal pain for 4 days and vomiting
for 3 days. Prior to this, he had received anti-inflamma-
tory treatment in a local hospital, but it had no effect.
Clinically, the patient’s vital signs were normal, and he
had no bowel movements and did not have any substan-
tial abdominal tenderness. On palpation, an ill-defined
mass with minimal mobility was felt. Abdominal x-rays
showed cystic structure in the upper abdomen, and the
cyst contained a lot of gas and liquid. The patient under-
went a barium enema (BE), which showed that the cystic
structure communicated with the transverse colon, and
barium could enter the cystic structure (Fig. 1E). Re-
examination of x-ray after 24 hours showed that there
were two intestinal cavities in the region of what would
appear to be the ascending colon, the barium in the main
intestine had been emptied, and the barium remained in
the cystic structure coming off the lumen of the trans-
verse colon (Fig. 1F). Because of the recurrent abdominal
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Fig. 1 CT scan showed a large cystic structure closely related
to the intestine in the left abdominal cavity (arrows). A Recumbent
position, B Coronal position. C The air enema showed what appeared
to be a large cystic mass or immediately outside the lumen. D
After the air in the small intestine has been cleared, the cystic
structure persists (arrow). E barium enema (BE) showed cystic
structure in the transverse colon. F 24 hours later, the ileocecum
to the ascending colon showed two cavities, the main intestinal had
been emptied of barium (long arrow), and the cystic lumen barium
remained (short arrow)

pain, we decided to perform a colonoscopy after commu-
nicating with the boy’s parents. During colonoscopy, we
were surprised to find that the colon cavity was divided
into an upper cavity and a lower cavity, with a septum in
the middle (Fig. 2A, B). Although the terminal ileum was
seen 10 cm after entering the main intestine, there was
no appendiceal orifice (Fig. 2C). The appendiceal orifice
was seen 15 cm after entering the cystic lumen (Fig. 2D).
Therefore, the intraoperative diagnosis was intestinal
duplication cyst arising from and communicating with
the transverse colon.

Subsequently, an exploratory laparotomy was per-
formed. During the surgical exploration, we found that
it was originally a duplication cyst containing appendix
(Fig. 3A, B). We decided to remove the ascending colon
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Fig. 2 A, B Colonoscopy revealed that the transverse colon was divided into two cavities. C The main intestine led to the terminal ileum
without appendiceal orifice. D The cystic lumen led to the appendiceal orifice (arrow)

starting at the ileocolonic junction and transverse colon
to include the duplication cyst and then performed an
ileocolonic anastomosis. The length of colon removed
was 16 c¢cm, which included the duplication cyst. Ana-
tomically, it was found that the entrance of the main
intestine and the cystic lumen was located in the middle
of the transverse colon, with a diameter of about 1.2 cm
(Fig. 3C).

The patient received parenteral nutrition for 4 days
after surgery, and resumed oral enteral nutrition on
the fifth day. The hospital stay was 1 week. At 1 and
6 months postoperatively, the abdominal x-ray examina-
tion showed that the intestinal duplication cyst had com-
pletely disappeared. We followed up with the patient by
telephone in February 2022, the fifth year after operation.
He developed normally and had no complications. His
parents were satisfied with our treatment.

Discussion

Intestinal duplication cyst is an uncommon congenital
anomaly and usually but not always communicates with
the regular bowel from which it arises [5]. The widely
accepted classification of intestinal duplication includes

five types: intestinal membrane type, intestinal wall cyst
type, extra-intestinal cyst type, extra-intestinal tubular
type, and solitary type (Fig. 4) [6]. Approximately 75% of
duplication cysts are located within the abdominal cav-
ity, of which only 13% are colonic [7]. Duplication of the
cecum is very rare. Oudshoorn and Heij have reviewed
362 cases of duplication cysts reported in the literature
and found only 16 cases of cecum duplications [8]. The
present case was unique, as it was an extra-intestinal
cyst that had a common wall with the colon and com-
municated with the colon lumen. It was a type III intes-
tinal duplication cyst, involving duplication of the colon,
cecum, appendix, and ileum. (Fig. 3A).

The clinical symptoms of intestinal duplication cyst
depend on the type and structure, size, the presence of
complications, and the location of the cyst connected to
the surrounding structure [9]. In the absence of specific
symptoms and signs, it is often misdiagnosed as other
acute abdominal diseases, including acute gastroenteritis
or intussusception, or labeled as Meckel’s diverticulum
[10]. For this case, a retrospective analysis of the patient’s
past medical history showed that he was diagnosed with
intussusception due to abdominal pain and vomiting
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Fig.3 A, B The extra-intestinal cyst type of intestinal duplication cyst communicating with the lumen of the colon and showing duplication
of the colon, appendix, and ileum was seen during the operation. C Anatomy of intestinal duplication cyst; the arrow points to the entrance
of cystic lumen (arrow)

Fig. 4 Classification of intestinal duplication

at the ages of 1 and 4 years, respectively. Through later
air-barium enema imaging, we postulated intestinal
duplication under barium imaging although there was
no definitive radiographic confirmation of the diagnosis.
Therefore, we believe that he was misdiagnosed in the
past because he had similar manifestations with intussus-
ception, including age, abdominal pain, abdominal mass,
and air enema examination showing “cystic structure” of
the intestinal cavity.

Ultrasonography, gastrointestinal contrast-enhanced
abdominal computed tomography, and magnetic reso-
nance imaging are commonly used to diagnose intestinal
duplication cysts [10, 11]. In this case, the appearance of
the structure in CT was that of a duplication cyst. The
special feature of this case was the wide range of symp-
toms and the unusual radiographic findings of the dupli-
cation cyst on CT, which was rare and misdiagnosed.
Secondly, we used colonoscopy to confirm the diagnosis,
which was rarely reported in the literature.
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Conclusions

In summary, the diagnosis of intestinal duplication cysts
in children is difficult, especially rare co-cavity and the
unusual radiographic findings, which can easily be mis-
diagnosed. Colonoscopy may be an effective auxiliary
diagnostic method, especially for patients with recurrent
abdominal pain who have cystic structures closely related
to the colon in other examinations. For patients undergo-
ing surgery, the treatment was effective, and the progno-
sis was good.
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