(2022) 8:130
Deguchi et al. Surgical Case Reports
https://doi.org/10.1186/s40792-022-01483-w

Open Access

CASE REPORT

Ileocecal valve‑sparing surgery
for duplication cysts in the terminal ileum: two
case reports and literature review
Koichi Deguchi , Ryuta Saka, Miho Watanabe, Kazunori Masahata, Motonari Nomura, Masafumi Kamiyama,
Takehisa Ueno, Yuko Tazuke and Hiroomi Okuyama*

Abstract
Background: Duplication cysts close to the ileocecal valve are usually treated with ileocecal resection. However, loss
of the ileocecal valve will lead to problems, especially in infants. Mucosectomy of the cyst would be a better alternative that preserves the ileocecal valve. We report two cases of duplication cyst in the terminal ileum successfully
treated with mucosectomy.
Case presentation: Case 1. A 3-month-old boy with bilious emesis and abdominal distention was referred to our
hospital with a diagnosis of small bowel obstruction caused by an abdominal cyst. Computed tomography revealed
a cystic mass compressing the terminal ileum and causing mechanical small bowel obstruction. His general condition deteriorated quickly; emergency laparotomy was performed. Although the small intestines were dilated and
partially twisted, there was no necrosis. Following intestinal decompression, a cystic mass adjacent to the terminal
ileum was confirmed on the mesenteric side. Cyst mucosectomy was performed to preserve the ileocecal valve. Case
2. A 5-month-old boy with sudden onset of hematochezia was referred to our hospital with a diagnosis of intussusception. Following unsuccessful contrast enemas, emergency surgery was performed. A cystic mass adjacent to the
terminal ileum was confirmed; there was no intussusception. Cyst mucosectomy was performed. Both patients had
an uneventful postoperative course.
Conclusions: Cyst mucosectomy, which preserves the ileocecal valve, is safe and effective for treating duplication
cysts in the terminal ileum.
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Background
Duplication cyst of the alimentary tract is a rare congenital anomaly with diverse clinical presentation [1, 2]. Surgical resection of the cyst is warranted due to potential
complications, such as small bowel obstruction, bowel
perforation, ectopic gastric mucosa, and risk of malignancy [3]. There are two major surgical approaches for
duplication cysts: (1) total cyst excision with resection
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of adjacent bowel and (2) IC valve-sparing surgery: complete cyst enucleation, which is the full-thickness resection of the duplication cyst, or mucosectomy, which is
the removal of the cystic mucosa layer alone, without
resection of the native bowel. Because most duplication
cysts in the small intestines lie on the mesenteric side of
the bowel and share a muscular wall and vasculature with
the native intestines, the former approach is preferred for
duplication cysts in the small intestines [4–6].
To date, there have been few case reports of IC valvesparing surgery to preserve IC valve function. Most
cases have been treated with IC resection and ileocolic
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sutures placed in the mucosa (Fig. 2c–f ). No communications or injuries between the cyst lumen and the native
intestines were confirmed by air leak test. The remaining
seromuscular layer was closed using interrupted 4–0 Vicryl sutures (Fig. 2g–h). The operative time was 217 min.

anastomosis, even when IC valve-sparing surgery is feasible [7, 8]. Herein, we report two cases of duplication cyst
in the terminal ileum adjacent to the IC valve that were
successfully treated with cyst mucosectomy.

Case presentation
Case 1

Case 2

A previously healthy 3-month-old boy with sudden onset
of bilious emesis and abdominal distention for 1 day was
transferred to our hospital. Abdominal ultrasound and
contrast-enhanced computed tomography showed a
cystic mass (60 mm) located in the right lower abdomen
(Fig. 1) and mechanical small bowel obstruction. Emergency laparotomy was indicated for small bowel obstruction caused by the IC duplication cyst.
Surgery was performed through an omega-shaped incision of the umbilicus (9 mm in length, Fig. 2a). There was
a fair amount of serous ascites. Intestinal torsion due to
the duplication cyst was observed; it was corrected manually. Because there was no ischemic bowel, no bowel
resection was required. The cyst was located on the mesenteric side of the terminal ileum. The cyst was approximately 50 mm in diameter (Fig. 2b). We attempted to
preserve the IC valve even though the cyst was adjacent
to the IC valve. We performed mucosectomy of the cyst
instead of enucleation to preserve the cyst wall that was
shared with the native intestines and to avoid postoperative stricture. Following incision of the mesenteric layer
above the cyst, the cyst wall was visualized. We opened
the cyst on the mesenteric site. We perform mucosectomy circumferentially from the muscular layer without
any injuries to the native intestines with the aid of stay

A previously healthy 5-month-old boy with hematochezia was transferred to a local hospital. He was diagnosed
with intussusception, but initial multiple enema reductions were unsuccessful. The patient was transferred to
our hospital. Another enema reduction was also unsuccessful. Emergency laparoscopic surgery was indicated
because of unsuccessful nonsurgical reduction.
Laparoscopic surgery was commenced with a midline
incision at the umbilicus (25 mm in length, extended
later to 30 mm to exteriorize the cyst, Fig. 3b) with a
minilaparotomy wound edge protector (Lap-Protector™). No intussusception of the small intestines was
observed, but a mass lesion (approximately 40 × 20 mm)
was detected on the mesenteric side of the terminal
ileum. We converted to open laparotomy. The mass was
exteriorized through the incision. Intraoperative ultrasonography confirmed a cystic mass containing serous
fluid adjacent to the IC valve that was compressing the
native intestines. He was diagnosed with IC duplication
cyst (Fig. 3a). The cyst wall was opened with a longitudinal incision. The luminal surface of the cyst was visualized. No communication between the cyst lumen and
the native intestines was identified. Mucosectomy was
accomplished using electrocautery. One mucosal injury
to the native intestines was repaired with a two-layered

a

b

# *
*

Fig. 1 Contrast-enhanced computed tomography images of Case 1. a Cystic mass (50 mm, arrowheads) in the terminal ileum with compressed
normal ileum was observed. b Stretched edematous mesentery (#) caused by twisted and dilated small intestines was observed (arrows: superior
mesenteric artery; *superior mesenteric vein)
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Fig. 2 Operative findings and illustration of cyst resection in Case 1. a Omega-shaped incision of the umbilicus (length: 9 mm) was made. b
Schematic showing the location of the duplication cyst. c, d Cyst was on the mesenteric side at the ileocecal junction. e, f Mucosa of the cyst was
dissected from the muscular layer. g, h Seromuscular defect was closed in a transverse fashion and the mesentery was repaired

suture. The inverted duplication cyst was extracted and
mucosectomy was completed. After resection of the
redundant cyst wall, the seromuscular layer was reconstructed using the remaining cyst wall, as in Case 1
(Fig. 3c, d). The operative time was 204 min.
Both patients had an uneventful postoperative course.
Both started oral feeding by postoperative day 5 and
reached full oral feeding by postoperative day 8. They
were discharged on postoperative day 9 and 8, respectively. There were no adverse events during outpatient
follow-up.

Discussion
The presented cases highlight two major clinical points.
First, we performed IC valve-sparing surgery for duplication cysts located in the IC region. Second, we encountered a rare case of IC duplication cyst that manifested as
volvulus (Case 1).
The optimal surgical approach for small intestinal
duplication cysts is removal of the lesion. This is generally
accomplished by resecting the duplication cyst with adjacent bowel and primary anastomosis [9, 10]. In the rare
case of a very long tubular intestinal duplication, mucosal
resection or marsupialization between the duplication
and the native intestines is considered [11]. The optimal
surgical procedure for duplication cysts located in the
IC region is not well discussed in the literature, despite
the importance of a functional IC valve [7]. There are six
patients, including ours, who underwent IC valve-sparing

resection of IC duplication cysts described in the literature; Table 1 summarizes the clinical and operative data
from these cases [7, 8]. All patients had duplication cysts
in the IC angle on the mesenteric border. Cyst removal
or cyst mucosectomy was successfully performed with
uneventful postoperative courses (Table 1). Removal of
the IC valve is known to be associated with the following issues: bacterial overgrowth, reduced transit time
within the small intestines, impaired absorption, chronic
diarrhea, undernutrition, and electrolyte abnormalities
[12–15]. Therefore, in the case of IC duplication cyst, we
should always consider the possibility of IC valve preservation, especially in neonates and infants.
Catalano et al. first reported the safety and efficacy of
IC valve-sparing resection in three pediatric patients
with IC duplication cyst [7]. They approached the cyst
from the mesenteric site. Upon enucleation, they incised
the common wall with the native intestines up to the
lumen, resected all the common wall, and closed the
defect to reconstruct the native intestines. Endo et al.
reported another enucleation approach [8]. Since the
cyst was located on the mesenteric side and protruded
into the lumen of the native intestines, they opened the
anti-mesenteric wall of the cecum and visualized the cyst
as a submucosal tumor. They successfully enucleated the
cyst while preserving the common wall [8]. We incised a
layer of the mesentery above the cyst to visualize the cyst
wall. We opened the free wall of the cyst on the mesenteric site to reach the lumen of the cyst and dissect the
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Fig. 3 Operative findings in Case 2. a Intraoperative ultrasound of the duplication cyst, containing fluid (* and arrowheads). b Laparoscopic surgery
was commenced with a midline incision at the umbilicus (25 mm in length). An additional 5 mm port was inserted in the left lower abdomen. The
midline incision at the umbilicus was then extended to exteriorize the cyst. c Cystic mass in the terminal ileum (40 mm, arrows) was observed. We
converted to open laparotomy when we detected and diagnosed the mass as a duplication cyst. d Mucosa of the cyst was dissected

mucosa from the muscular layer. Next, we performed
mucosectomy instead of cyst enucleation as described by
Catalano et al., because we believe mucosectomy has the
advantage of preserving the integrity of the native intestinal wall when the cyst and the native intestines share a
substantial muscular layer. We performed mucosectomy
successfully and preserved the IC valve with the native
intestines intact. Although most duplication cysts do
not communicate with the adjacent native intestines [5],
meticulous examination of the duplication cyst’s lumen is
preferable to rule out any communications or iatrogenic
injuries with the native intestines, which we did during
mucosectomy. Small communications or injuries could
be closed by sutures to avoid leakage from the native
intestines.
Concerning clinical presentation, Patient 1 had volvulus and Patient 2 was initially misdiagnosed with intussusception. A review of the Japanese literature on IC
duplication showed that the majority of IC duplications
were cystic. One-half of the cases manifested by 1 year of
age. Initial symptoms included vomiting and abdominal

pain. The unique clinical picture of IC duplication cysts
included intussusception (34%), hematochezia (24%),
and perforation (4%), but no intestinal volvulus has been
documented [16]. In Patient 1, the IC duplication cyst
compressed the ileum and cecum, causing complete
obstruction and eventually acute abdomen. We assume
that the dilated ileum and enlarged cyst, together with
the loose attachment to the ileum, contributed to elongation of the intestinal loop and partial torsion around the
mesenteric axis [17–19]. In Patient 2, although the initial
presentation of hematochezia led to a misdiagnosis of
intussusception, there might have been ischemic injury of
the native mucosa due to compression by the duplication
cyst. Pediatricians and surgeons must always be aware of
the possibility of a duplication cyst as the cause of hematochezia, intussusception, or intestinal obstruction.
Of note, the choice of surgical approach should be
based on the patient’s hemodynamic status, because
mucosectomy will require more time than enucleation. The operative times of our cases, which underwent
mucosectomy, were 204 and 217 min, respectively. In

Endo [8]

Deguchi [current study]

Deguchi [current study]

4

5

6

Male

Male

Male

Male

Duplication cyst 3 days

Hematochezia

Vomiting,
abdominal
distension
Intussusception

5 months

Duplication cyst 3 months

Abdominal pain, Duplication cyst 4 years
hematochezia

Vomiting,
abdominal
distension

14 days

Catalano [7]

Mesenteric
versus duplication cyst

3

Intermittent
constipation

Catalano [7]

2

Male

Female Recurrent vomit- Intra-abdominal 16 days
ing
cystic mass

Ileocecal angle
in the mesenteric border

Ileocecal angle
in the mesenteric border

Ileocecal angle
in the mesenteric border

Ileocecal angle
in the mesenteric border

Ileocecal angle
in the mesenteric border

Ileocecal angle
in the mesenteric border

40

60

30

30–50 (Patients
1–3)

Age at surgery Location of the Cyst size (mm)
duplication
cyst

Catalano [7]

Preoperative
diagnosis

1

Presentation

Sex

Patient First author

Mucosectomy

Mucosectomy

Enucleation

Enucleation

Enucleation

Enucleation

Type of
surgery

Mesenteric side 217

Mesenteric side 204

Cecal enter146
otomy on the
anti-mesenteric
side

Mesenteric side

Mesenteric side

Cecal enterMean, 105
otomy on the
Range 100–110
mesenteric side (Patients 1–3)

None

None

None

None

None

None

Site of incision Operation time Postoperative
(min)
complications

Table 1 Clinical and operative characteristics of patients with ileocecal duplication cyst who underwent ileocecal valve-sparing surgery
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contrast, operative times in the previous two reports,
which underwent enucleation, were 105 min (mean from
3 cases) and 146 min, respectively [7, 8]. Enucleation is
suitable for unstable patients to minimize operative time.

Conclusions
We encountered two patients with IC duplication cyst
that presented with volvulus and hematochezia, respectively. IC valve-sparing surgery was safe and effective for
duplication cysts adjacent to the IC valve.

Page 6 of 6

7.
8.

9.
10.
11.

Abbreviation
IC: Ileocecal.

12.

Acknowledgements
We would like to thank Zenis (www.zenis.co.jp) for English language editing.

13.

Author contributions
KD, RY, MW, and HO were involved in study design and data interpretation.
KM, MN, KM, TU, and YT were involved in data analysis. All authors critically
revised the report, commented on drafts of the manuscript. All authors read
and approved the final manuscript.
Funding
No funding sources.
Availability of data and materials
Data for in this report will not be shared, because they include patient
information.

Declarations
Ethics approval and consent to participate
This study was carried out in accordance with the principles of the Declaration
of Helsinki.
Consent for publication
The consent for publication was obtained from the patients’ parents.
Competing interests
The authors declare there are no conflicts of interest regarding the publication
of this paper.
Received: 18 April 2022 Accepted: 23 June 2022

References
1. Stringer MD, Spitz L, Abel R, Kiely E, Drake DP, Agrawal M, et al. Management of alimentary tract duplication in children. Br J Surg. 1995;82:74–8.
2. Otter MI, Marks CG, Cook MG. An unusual presentation of intestinal
duplication with a literature review. Digest Dis Sci. 1996;41:627–9.
3. Foley PT, Sithasanan N, McEwing R, Lipsett J, Ford WDA, Furness M.
Enteric duplications presenting as antenatally detected abdominal cysts:
is delayed resection appropriate? J Pediatr Surg. 2003;38:1810–3.
4. Mayer JP, Bettolli M. Alimentary tract duplications in newborns and children: diagnostic aspects and the role of laparoscopic treatment. World J
Gastroenterol. 2014;20:14263.
5. Macpherson RI. Gastrointestinal tract duplications: clinical, pathologic,
etiologic, and radiologic considerations. Radiographics. 1993;13:1063–80.
6. Verma S, Bawa M, Rao KLN, Sodhi KS. Caecal duplication cyst mimicking intussusception. BMJ Case Rep. 2013. https://doi.org/10.1136/
bcr-2012-008056.

14.

15.
16.
17.
18.

19.

Catalano P, Pace MRD, Caruso AM, Grazia ED, Cimador M. Ileocecal
duplication cysts: is the loss of the valve always necessary? J Pediatr Surg.
2014;49:1049–51.
Endo K, Maeda K, Mishima Y, Tamaki A, Takemoto J, Morita K, et al. A
case of ileocecal duplication cyst protruding into the intestinal lumen
enucleated via an anti-mesenteric approach. J Pediatr Surg Case Rep.
2016;15:10–3.
Blank G, Königsrainer A, Sipos B, Ladurner R. Adenocarcinoma arising in a
cystic duplication of the small bowel: case report and review of literature.
World J Surg Oncol. 2012;10:55.
Ma H, Xiao W, Li J, Li Y. Clinical and pathological analysis of malignancies
arising from alimentary tract duplications. Surg Oncol. 2012;21:324–30.
Coran AG, Caldamone A, Adzick NS, Krummel TM, Laberge JM, Shamberger R, et al. Chapter 90 Alimentary tract duplications. In: Pediatric
surgery. 7th ed. Philadelphia: Elsevier Mosby; 2012.
Iwanaka T, Hashizume K, Kawarasaki H, Tanaka K, Kanamori Y, Utsuki T,
et al. Ileocecal resection in neonates and infants: a follow-up study. J
Pediatr Surg. 1993;28:110–2.
Malbert C. The ileocolonic sphincter. Neurogastroenterol Motil.
2005;17:41–9.
Shafik AA, Ahmed IA, Shafik A, Wahdan M, Asaad S, Neizamy EE. Ileocecal junction: anatomic, histologic, radiologic and endoscopic studies
with special reference to its antireflux mechanism. Surg Radiol Anat.
2010;33:249–56.
Folaranmi S, Rakoczy G, Bruce J, Humphrey G, Bowen J, Morabito A, et al.
Ileocaecal valve: how important is it? Pediatr Surg Int. 2011;27:613–5.
Saka R, Okuyama H, Sasaki T, Nose S. A case of terminal ileal duplication
resected with single-incision laparoscopy-assisted surgery. J Jpn Soc
Pediatr Surg. 2012;48:770–4.
Kibayashi K, Sumida T, Shojo H, Tokunaga O. Unexpected death due to
intestinal obstruction by a duplication cyst in an infant. Forensic Sci Int.
2007;173:175–7.
Kashiwagi Y, Suzuki S, Watanabe K, Nishimata S, Kawashima H, Takekuma
K, et al. Sudden unexpected death associated with ileocecal duplication
cyst and clinical review. Clin Med Insights Pediatr. 2010. https://doi.org/
10.4137/CMPed.S4850.
Ishiguro T, Hiyama T, Nasu K, Akashi Y, Minami M. Organo-axial volvulus
of the small intestine: radiological case report and consideration for its
mechanism. Abdom Radiol. 2017;42:1845–9.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

