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Small-intestinal duplication is a rare congenital developmental anomaly that is
mainly single; multiple small-intestinal duplications are rare. Most malformations
are located in the ileocecal region. The primary surgical treatment is complete
resection of the malformations and adjacent intestinal ducts. However, the
ileocecal junction plays an important role in children, and it is difficult to
preserve it; multiple intestinal repairs increase the risk of postoperative intestinal
fistula, which is a challenge for pediatric surgeons. Herein, we report a case of
ileocecal preservation surgery for the treatment of multiple small intestinal
duplication malformations near the ileocecal area. The child underwent
laparoscopically assisted cyst excision and multiple intestinal repairs and had
good postoperative recovery and follow-up.
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1. Introduction

Small intestinal duplication is a rare congenital malformation with an incidence of
approximately 1/4,500, and multiple small intestinal duplications are even rarer (1-3).
Multiple small intestinal duplications are easily misdiagnosed because lesions can occur in
any part of the small intestine. Therefore, a combined abdominal ultrasound and
computed tomography (CT) examination before surgery is necessary, and laparoscopic
exploration during surgery can further reduce the risk of missed diagnoses.

Surgery is the only effective treatment for small intestinal duplications. The preferred
treatment is resection of the duplication together with the adjacent normal intestine,
followed by primary anastomosis (3, 4). The risk of intestinal fistula after multiple
intestinal resections and intestinal anastomoses is relatively higher than that after a single
intestinal anastomosis (5). Deformities often occur in the ileocecal region, which plays an
important role in children. Therefore, ileocecal preservation surgery is a new challenge in
the treatment of multiple small intestinal duplications near the ileocecal region. Herein,
we share our experience with the diagnosis and treatment of a rare case of multiple small
intestinal duplications near the ileocecal region.

2. Case presentation

A female aged 4 years and 10 months was admitted to our hospital due to paroxysmal
abdominal pain for more than 2 months. The usual abdominal pain was mild, short,
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irregular, and spontaneously resolved. There were no symptoms of
nausea, vomiting, abdominal distension, hematochezia, or other
discomforts. The child was treated for gastroenteritis in a local
hospital, however, her symptoms did not improve, and her
parents came to our hospital for further treatment. Ultrasound
examination showed a cystic mass of about 20 x 17 x 12 mm at
the end of the ileum wall, which was anechoic and well
transmitted. The intestinal contents passed smoothly, and a
diagnosis of intestinal duplication of the terminal ileum was
made. Meanwhile, abdominal CT examination showed two round
cystic low-density shadows in the right lower abdomen, with
sizes of 259x225mm and 19.1 x 14.1 mm, respectively. The
lesions were located close to the intestines and showed signs of
compression (Figure 1). The patient was admitted to our
hospital for surgery. The diagnosis of a small intestinal
duplication was certain; however, further exploration was needed
during surgery to confirm whether there was a single or multiple
small intestinal duplications.

A 5 mm incision was made at the left and right edges of the
umbilicus and a 5mm trocar was inserted. After the cyst was
found, incisions at the left and right edges of the umbilicus
were curved along the lower edge of the umbilicus. And the
intestinal tube was removed from the umbilical incision. All
intestinal tubes were examined intraoperatively by laparoscopy.
Two cystic masses, approximately 25x20x20 mm and 20 x
20x 15 mm in size, were found at the ileocecal junction and
5.0 cm away from the ileocecal junction (Figure 2), located at
the mesenteric border and co-walled with the ileum, with low
tension and unobstructed passage of intestinal contents. Due to
the proximity of the two cysts to the ileocecal region, mucosal
resection was performed to preserve the ileocecal region. The
intestinal mucosa was damaged from the cysts’ location within
the intestinal walls, and intestinal repair and reconstruction
were performed. There were no postoperative complications,
such as bleeding, intestinal fistula, or intestinal stenosis, and the
abdominal pain was completely relieved. Postoperative
pathology confirmed cystic intestinal duplications (One was
lined with ectopic gastric mucosa. And the other was lined with
small intestinal mucosa) (Figure 3). The patient was able to eat
orally on the 4th day after surgery and was discharged

successfully on the 9th day. The patient was followed up for 1
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year and recovered well. We use a timeline to show the
treatment process more intuitively (Figure 4).

3. Discussion

There are few reports of multiple alimentary tract duplications.
In the existing literatures, intestinal duplications are mostly

reported to be combined with Meckel’s diverticulum,
gastroesophageal duplications, or intestinal malrotation. And
most of them are accidentally found during imaging

examinations due to clinical symptoms such as abdominal pain,
ileus, intussusception, hematochezia, and dyspnea etc. Simple
multiple intestinal duplications are rarely reported separately
(4, 6, 7). The incidence of multiple small intestinal duplications
in intestinal duplication is approximately 5% and extremely rare
(6, 8). The clinical symptoms depend on the size and location of
the deformity. The main manifestations are abdominal pain,
abdominal mass, and obstruction symptoms caused by adjacent
intestinal compression. Some malformations without clinical
the
examinations. Due to the lack of specific clinical manifestations,

symptoms are incidentally observed during imaging
small intestinal duplications are easily missed and misdiagnosed
before surgery. This patient only had atypical abdominal pain,
and repeated treatment for more than 2 months did not clarify
the cause. Abdominal ultrasonography revealed duplication of
the small intestine.

Ultrasonography is of great value for the initial diagnosis of
small intestinal duplication. Xiang L et al. reported no significant
difference in the diagnostic rate of small intestinal duplication
between ultrasound and CT (9). However, Martini et al. believed
that although ultrasound is of great value in the initial diagnosis
of small intestinal duplication, CT may still provide clinical clues
when it does not detect abnormalities (10). In this case, a
hypoechoic mass was found in the mesentery on preoperative
ultrasonography; however, on subsequent abdominal CT, we
found two abnormal cystic masses in the right lower quadrant of
the abdomen. Therefore, the ultrasound examination was not
accurate in this case because it was somewhat subjective and
could not provide clinicians with a complete image of the
abdomen. CT examination compensates for the shortcomings of

FIGURE 1

(A) Ultrasound revealing a cystic mass measuring 20 x 17 X 12 mm at the end of the ileum wall. (B) Abdominal CT showing two round cystic low-density
shadows in the right lower abdomen, with sizes of 259 X 22.5 mm and 19.1 X 14.1 mm, respectively. The lesions are close to the bowel and show
compression. a: Lesion in ileocecal junction; w: Lesion 5 cm from ileocecal junction.
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FIGURE 2
(A) The intestines were pulled out through the umbilicus. And the cyst mucosa was removed. (B) An umbilical incision along the natural skin lines reduces
the local trauma and has improved esthetical outcomes. (C) A cystic mass, approximately 25 x 20 x 20 mm in size, immediately adjacent to the ileocecal
junction found in the laparoscopic field of view. (D) Another cyst 5 cm from the ileocecal junction, measuring approximately 20 x 20 X 15 mm. a: Lesion in
ileocecal junction; w: Lesion 5 cm from ileocecal junction.
FIGURE 3
(A) The cyst is lined with the gastric epithelium. (B) The cyst is lined with the mucosal epithelium of the small intestine.

ultrasound. Objective CT images are easy for clinicians to read and
analyze in combination with the clinical conditions. We believe
that multiple small intestinal duplications are easily
misdiagnosed, because lesions can occur in any part of the small
intestine. Therefore, a combined ultrasound and abdominal CT
examination before surgery is necessary. Moreover, laparoscopic
exploration during surgery can reduce the risk of missed
diagnoses. During the operation, a cyst malformation was found
in the wall of the distal ileum that did not communicate with the

intestinal lumen. We performed mucosal stripping of the
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intestinal duplications while preserving the integrity of the native
intestinal structure, which is beneficial for the protection of
intestinal function. We used transumbilical laparoscopic surgery
because it has the following advantages: incision along the natural
umbilical skin lines, improved esthetical outcomes, less trauma,
faster recovery, and easy acceptance by parents. The magnifying
function of laparoscopy is conducive to intraoperative observation,
and a clear field of vision can reduce missed or misdiagnoses (11).
Eighty percent of intestinal duplications are cystic and most are
located near the ileocecal junction (1, 3, 9). Surgery is the only
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FIGURE 4
Timeline of this case.
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effective treatment option. Because the cyst malformation shares a
wall with the normal bowel and has a common blood supply, the
preferred treatment is resection of the duplication and its
adjacent normal bowel, followed by primary anastomosis.
Tleocecal typically performed for
duplications near the ileocecal junction (3). However, an intact

resection is intestinal
ileocecal region plays an important role in the survival and
nutrition of children. Ileocecal resection can cause shortened
transit time in the small intestine, impaired absorption, long-
term chronic diarrhea, malnutrition, electrolyte disturbance,
colonic reflux, and intestinal flora imbalance (12-15). Therefore,
when multiple repetitive malformations are located near the
ileocecal region and the distance is small, the difficulty of
preserving the ileocecal region is further increased. Tiryaki et al.
pointed out that mucosal resection alone is feasible due to special
location or extensive accumulation of deformities (16, 17). At the
same time, Deguchi, Catalano et al. successfully resected
intestinal duplications at the end of the ileum while preserving
the ileocecal region (18, 19). During the surgery, we found that
the duplication deformity was located in the ileocecal region,
5cm away from the ileocecal region. Although studies have
shown a high risk of intestinal fistulas after multiple intestinal
anastomoses (5), we used the above methods to completely
remove the two cysts and perform intestinal reconstruction while
successfully retaining the ileocecal part. No post-operative
complications were observed. This demonstrates that the
proposed method is safe and feasible.

Multiple duplications of the small intestine are extremely
rare, the number of cases is small, there are no systematic

reports or comparative studies, and there is a lack of relevant

diagnostic and treatment experience for reference. For
multiple small intestine duplications adjacent to the
ileocecal junction, long-term follow-up is required to

determine the risk of recurrence after ileocecal preservation
and mucosal resection.
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4. Conclusions

Multiple small intestine duplications are rare. It is necessary to
perform color Doppler ultrasonography and abdominal CT before
surgery, and laparoscopic exploration during surgery can further
reduce the risk of missed diagnoses. Ileocecus-preserving
laparoscopic surgery (cystectomy and intestinal repair) is also safe
and feasible when multiple small intestinal duplications are located
near the ileocecal junction, and the lesions are close to each other.

Patient’s perspective

Patient’s parents: “Thank you for doctors’ skill”. The doctors
succeeded in relieving our child of chronic abdominal pain. I can’t
believe that there are two deformities in our baby’s abdominal cavity.”
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