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ARTICLE INFO ABSTRACT

Article history: Enteric duplication cysts (EDCs) are rare congenital malformations of the children and can
Received 30 January 2021 develop everywhere along the gastrointestinal (GI) tract, being the ileum the most frequent
Revised 6 March 2021 localization. We herein present an unusual case of duplication cyst of ileal origin who show
Accepted 8 March 2021 a tubular morphology and doesn’t communicate with GI lumen.

A 2-month-old boy was admitted to our hospital for investigation of an anechoic forma-

tion of the lower right abdomen for the surgical planning. The patient was asymptomatic.
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Ultrasound (US) and magnetic resonance imaging (MRI) showed features of a cystic lesion.
Laparoscopic surgery was performed and the cyst excised. Macroscopic examination and
histologic findings confirmed the diagnosis of a enteric duplication cyst arising from the
ileum.

Pediatric ultrasound In a patient with an abdominal cystic mass, although asymptomatic, it’s worth assessing

the nature of the lesion and planning a surgery in order to avoid future complications. A

correct use of diagnostic it’s fundamental to identify the etiology and the characteristics of
a cystic mass.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

mentary tract, although it is most frequently observed in the
terminal part of the ileum. They are characterized by the pres-
ence of gastrointestinal mucosal lining (not necessarily cor-
Enteric duplication cysts (EDCs) are rare (1:4,500 births, 0.2% relate with the adjacent Gastrointestinal (GI) tissue, ectopic
of all children, and show a slight male predominance [1-4])  gastric mucosa is found in 20%-30% of these cysts, more fre-
congenital lesions that can develop anywhere along the ali- quently in small bowel and esophageal duplications [5,6]), a
layer of smooth muscle tissue and a common wall with the
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GI tract (serous or muscle membrane), that usually show no
communication with the lumen of the GI tract [7].
Duplications are most frequently single. They characteris-
tically arise from the mesenteric border of the intestine and
can be cystic (Type I: 79%) or tubular (Type 2: 21%). Cystic du-
plications usually present in early childhood as abdominal
masses or acute abdomen. Acute onset is due to obstruction or
volvulus. However, certain location are more likely to be dis-
covered in adulthood, like an esophageal cyst (approximately
30% [8,9]). Tubular duplication cysts (20%) run parallel to the GI
tract, with a communication with it (Fig. 3) [10-13]. It’s worth-
ful in these cases, demonstrating the connection with a mag-
netic resonance imaging (MRI) for surgical planning [14].

Case report

A 2-month-old boy was admitted to our hospital for investi-
gation of an anechoic formation of the lower right abdomen
founded in prenatal ultrasound.

There was no history of recent acute illness or trauma.
Blood tests, including liver function tests,and his vital signs
were normal on admission. The patient was also afebrile.
He performed an ultrasonography (US) after the birth that
showed a cystic formation (34 x 23 mm) in the right lower ab-
domen with a parietal stratification (Fig. 1) of three alternating
hyper- and hypoechoic layers (gut sign [15]) with an internal
septum (Fig. 2)

The lesion was consistent with an ileal duplication cyst.
A RM was then needed for further investigation and pre-
operatory planning.

Abdominal MR was performed by a 1.5 T Philips on
narcosis (sedation of the child to prevent movement ar-
tifact) and included axial, TSE SENSE T1-weighted (T1W)
(TR/TE = 1360.7/11), axial, coronal and sagittal single-shot TSE
SENSE T2-weighted (T2W) (TR/TE = 324.7/80), axial and sagit-
tal TFE SENSE T2W (TR/TE = 3.7/1.8) and axial and coronal GRE
SPAIR T1W (TR/TE = 4.1/2) imaging.

The exam showed a cystic lesion (simple fluid signal, hy-
perintense in T2, hypointense in T1) inz the right lower quad-
rant of the abdomen of 50 x 34 x 30 mm, the cyst had an inter-
nal septum between a tubular portion and the terminal round
portion (Fig 3), that seems not communicate with the GI tract
(Fig. 4)

There were no vertebral or other abnormalities on MRIL.

All these findings together strongly suggested the diag-
nosis of an isolated duodenal duplication cyst. An additional
US showed Shortly after undergoing these studies, patient
was taken to the operating room and underwent a video-
assisted laparoscopy. Laparoscopy showed a duplication cyst
originating from the mesenteric side of the bowel, sharing
a common muscularis layer with the adjacent bowel (Fig. 5),
without communication to the ileal lumen (Fig. 6) at 2 cm
from the ileo-cecal valve. The cyst was exteriorized along the
cecum and the appendix, drained of 50 cc of colloidal fluid
and completely excised. A prophylactic appendicectomy was
esecuted.

Fig. 1 - A cystic formation with a parietal stratification of
three alternating hyper- and hypoechoic layers (gut sign).

Fig. 2 - Black arrow point the internal septum between the
round and the tubular components of the cyst.

The patient made an uneventful recovery. Macroscopic and
microscopic findings confirmed the diagnosis of a enteric du-
plication cyst arising from the ileum with a layer of cilindric
ciliate epithelium poorly developed (Breath-way like mucosa).

Presently, the patient is in optimal clinical condition and is
undergoing a semestral US follow-up.
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Fig. 5 - A duplication cyst originating from the mesenteric
side of the bowel, sharing a common muscularis layer
(black arrow) with the adjacent bowel.

Fig. 3 - Coronal single-shot TSE SENSE T2-weighted (T2W)
shows an internal septum (black arrow) between the round
and the tubular portion of the cyst.

Fig. 6 — Cyst does not communicate with the ileal lumen
(black arrow show the intact ileal wall beneath the opened

cyst).

Discussion

Enteric Duplication cysts (EDCs) are rare congenital malfor-
mation that consist in cystic formation in communication
with the native GI tract, sharing a common muscular wall and
blood supply. The anatomical structure resemble the enteric
stratification and the mucosal layer can include ectopic gas-
tric tissue and, less commonly, pancreatic [16,17]. The majority
of duplications show clinically at pediatric age, mostly within
2 years of life (80%) [18].

The percentage of early diagnosis, before the onset of
clinical symptoms, is raising due the prenatal US screening
in the 2° quarter of pregnancy. Less frequently they are diag-
nosed in adult age incidentally or for complications [19]. The
manifestations can be vary and depends on size, localization

Fig. 4 - Sagittal single-shot TSE SENSE T2-weighted (T2W)
shows the cyst and the GI tract separated by a common
wall (white arrow).
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and the type of mucosal layer [20]. Ileum is the most common
localization thus our discussion will be focus on the enteric
duplications.

Midgut duplication can be associated with abdominal
pain, vomit and abdominal distension, asymptomatic palpa-
ble mass, bleeding [21].

The acute onset can be related to an enteric obstruction
for the mass effect of the cyst bloated by enteric fluids on the
neighboring intestinal loops or for intussusception/volvulus
(it also happens during pregnancy).

The cysts with ectopic gastric mucosa or pancreatic tissue
can develop ulceration, perforation and acute bleeding with
melena [22,23]. Chronic bleeding can cause anemia [24].

US has a central role and often perform diagnosis and sur-
gical planning without further imaging [25].

It’s of first choice for his lack of ionizing radiation (essen-
tial factor in pediatric age), for being easily repeatable and for
being broadly available on territory.

US demonstrates the cystic nature of ECDs, which appear
as a hollow structure with anechoic content on the mesen-
teric side, round shaped (more common) or tubular, frequently
unilocular.; sometimes can be multilocular (as in our patient).

Less commonly they are separated with the GI lumen.

US show the intimal connection with the nearby intestine
with the “Y-configuration” made by the separation of the com-
mon muscular wall shared by the cyst and the near intestine
[26].

More specific is the “gut sign” with a hyperechoic inter-
nal layer (mucosa) and and a hypoechoic outer layer (smooth
muscular tissue) [27]. However other abdominal masses can
show a double layer, like the mesenteric cysts and Meckel’s
diverticulum.

The enteric wall with 5 layer of hyperechoic (mucosa, sub-
mucosa, sierosa) and hypoechoic (muscolaris mucosae, mus-
cular layer) can be visible in some cases by expert sonogra-
phers and with high-frequencies probes (12-18 Mhz) [28,29].

Being a dynamic imaging, US can show peristaltic activity
and eventually changes in shape and size of the cyst [30].

The content can be anhechoic or irregular for the presence
of proteic material, blood and sovra-infection [31].

Color-doppler and Power-doppler can show a moderate
vascular signal in the cyst wall and the absence of inter-
nal vascular signal, thus excluding endoluminal solid compo-
nents.

Ulceration, inflammation and internal bleeding can make
complex the assessment of the nature of the lesion, causing
loss of the typical “gut sign” [32].

Phlogosis can cause an increased vascular signal, a
dishomogeneous content and a hyperechoic peri-visceral fat
[33].

US and abdominal plain film [34] are of first choice in the
case of an EDC with acute abdomen.

They can detect signs of enteric obstruction with disten-
sion of the intestinal loops, of intussusception or volvulus and
eventually of vascular suffering.

Prenatal US can identify around 20-30% of EDCs showing
characteristic similar to the post-natal US, although the “gut
sign” can be partial or not present [35,36].

MRI and CT aren’t diagnostic of routine, the first for the
necessity of sedation of the little patient, the later for the use
of ionizing radiation [37,38].

They can be used in doubtful cases or for localization hard
to reach with the US exploration (Esophagus, rectum). The ad-
vantages are multi-planarity (TC and MRI) that allow to gain
more information on the anatomical relationships for surgi-
cal planning and the multi-parametricity (MRI) that allow to
further characterize the lesion [39].

MRI shows the cystic nature of the lesion with high signal
on T2W and low signal on TIW sequences (can be high if the
cyst has hemorrhagic or proteic content).

In DWI sequences at high value of b they don’t show re-
stricted diffusion.

In post-contrast sequences show a good parietal enhance-
ment of similar entity of the near intestine. If complicated can
show strong enhancement and parietal thickening, perivis-
ceral edema, hemorrhagic content [40].

TC has scarce indication in pediatric age; even with an on-
set of acute abdomen the first choice are US and plain film.

In TC the ECD appear as a formation with fluid-density
content with mild vascularized wall. If hemorrhagic can be
hyperdense on the basal acquisition.

Infection can cause parietal thickening and hyperemia, air-
fluid levels, hyperdensity of perivisceral fat [41,42].

Scintigraphy with 99-Technetium pertechnetate can localize ec-
topic gastric mucosa in patients with enteric bleeding. Differ-
ential diagnosis had to be done with the Meckel’s Diverticu-
lum, which show similar clinical manifestation and imaging
characteristics.

It’'s a real diverticulum, way more frequent than EDCs
and often localized near the ileo-cecal valve on the anti-
mesenteric side (unlike EDCs) [43,44].

The contrast follow-through exam can show enteric loop dis-
located and the communication with the intestinal lumen of
the cyst [45].

Diagnosis it's confirmed after surgical excision and
histopathology demonstrate the nature of the mucosal layer.

The authors vastly agree on the necessity of surgical man-
agement of EDCs [46].

Surgical treatment is needed in both symptomatic patient
and in asymptomatic with incidental diagnosis for the high
frequency of complications like enteric obstruction, bleed-
ing, and rare malignant transformation on adult age [47,48].
Moreover, many Authors promote the early surgical treatment
(within 6 months of life) [49,50].

In our patient the EDC was diagnosed before the onset of
clinical manifestation, allowing an elective laparoscopy, thus
significantly reducing the post-operatory morbidity and oper-
atory risks.

The surgical approach consists in complete excision of the
EDC with closure of the parietal defect with metallic clips
or hand suture. Another laparoscopic approach is the un-
roofing: partial shell-out of the cyst, optional with draining,
closure.

Despite the common blood supply with the near intestine,
only in few cases is necessary a segmental resection with end
to end or end to side anastomosis [51].
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Patient consent

Informed consent was obtained by both the parents of the pa-
tient for publication of this case.
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