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Abstract

isolated gastric duplication was presented.

make important contributions to patient management.

Background: Gastric duplication cysts are a very rare variant of all enteric duplications, and their isolated forms are
much rarer developmental anomalies in the form of case reports only. In this study, a 4-month-old male patient, who
was diagnosed with an intra-abdominal cystic mass in his antenatal examination and laparoscopic excision of the

Case presentation: A 4-month-old male patient was born at 39 weeks of gestation, 3180 g. When a 37 x 17mm
intra-abdominal cystic mass was detected in the detailed ultrasonography (USG) performed at the 20th week of

his antenatal examination, he was followed up in another center with the preliminary diagnosis of mesenteric cyst
and intestinal duplication cyst. It was learned that the patient had transient constipation and vomiting in his his-
tory. Physical examination revealed a mobile, smooth-surfaced 5-cm mass on palpation in the lower midline of the
abdomen. Control ultrasonography revealed a lobulated contoured cystic lesion measuring 59 x 30 x 23 mm, with
a multilayered wall structure and debris inside. In laparoscopy, the mass is mobile, thick-walled, cystic in appearance,
isolated from surrounding tissues. It was observed that it was attached to the sigmoid colon mesentery with a handle.
The thick peduncle containing the feeding vessels was closed and cut, preserving the mesentery. Thick mucoid cyst
contents were aspirated with a percutaneous needle. The shrinking cyst was removed from the abdomen by enlarg-
ing the working opening of 5 mm. The macroscopic appearance was consistent with intestinal duplication cyst.

The patient was fed orally at the 2nd hour postoperatively and was discharged at the 10th hour. In the pathological
examination, gastric duplication cyst was diagnosed due to the type of gastric lining epithelium. No recurrence or
additional pathology was detected in the control ultrasonography in the 6-month follow-up postoperatively.

Conclusion: Laparoscopic exploration should be considered as the first surgical option in asymptomatic, growing
intra-abdominal cystic masses with a preliminary diagnosis of duplication cysts. The advantages of laparoscopy can
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Background

Gastrointestinal duplication cysts are rare congenital
anomalies that can be located from the mouth to the anus
and appear during embryological development. Recently,
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it is detected from early intrauterine periods by radio-
logic investigation and usually give clinical symptoms
mostly in the first days of life [1]. Gastric duplication
cysts are rare duplications. Isolated gastric duplication
cysts, on the other hand, are a much rarer form reported
in the literature as case reports.
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Fig. 1 USG images showing the cyst wall and its blood supply and debris material

Case presentation

A 4-month-old male patient was born at 39 weeks of
gestation, 3180 g. He was followed up in another center
with the prediagnosis of mesenteric cyst and intestinal
duplication cyst due to a 37 x 17mm intra-abdominal
cystic mass detected in his detailed ultrasonography
(USG) at the 20th week of antenatal examination. In
this detailed examination, there was no need for fur-
ther research since there was no additional anomaly
or suspicion in the fetus. He admitted to our clinic
because of an increase in cyst size on USGs performed
1 month apart after birth. In the patient’s history, it was
learned that he had temporary constipation and vomit-
ing. When he admitted to us, he had stool 3—4 times
a day, and he did not have vomiting or feeding prob-
lems. The weight percentile for age was 50-75%. On
physical examination, a mobile, smooth-surfaced 5
cm mass was detected on palpation in the lower mid-
line of the abdomen. Control ultrasonography revealed
a lobulated contoured cystic lesion in the right lateral
part of the bladder, starting from the pelvic region and
extending to the level of the umbilicus, 59 x 30 x 23
mm in size, with a stratified wall structure and debris
inside (Fig. 1). Due to its stratified wall structure and
location, intestinal duplication cyst was considered first
and the operation decision was made without the need

for additional imaging examination. During the opera-
tion, a 5-mm camera port was placed in the umbilicus,
a 5-mm working port in the right lower quadrant, and
a 3-mm working port in the left lower quadrant. The
mass was mobile, thick-walled, cystic in appearance,
isolated from surrounding tissues; It was seen that
it was connected to the sigmoid colon mesentery by
a peduncle (Fig. 2a). The root of the cyst was reached
by following the peduncle, preserving the mesentery;
the thick peduncle containing the feeding vessels was
sealed and cut. The contents of the thick mucoid cyst
were aspirated with the percutaneous needle (Fig. 2b).
The cyst, which shrank when its contents were emp-
tied, was taken out of the abdomen by expanding the
5 mm working port. The macroscopic appearance was
compatible with intestinal duplication cyst. The patient
was fed orally in the 2nd postoperative hour and was
discharged at the 10th hour. The mass was diagnosed as
gastric duplication cyst due to the gastric type of lining
epithelium as a result of histological and immunohis-
tochemical examination. No recurrence or additional
pathology was detected in the control ultrasonography
in the 6-month postoperative follow-up.

Fig. 2 a Cyst with an isolated peduncle, hanging free on an isolated vascular stalk which emerged from the mesentery of the sigmoid colon
(retrocolic), b the structure of the peduncle extending to the sigmoid colon, and ¢ the extracorporeal aspiration of the cyst contents
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Discussion

Gastrointestinal duplication cysts are rare congenital
anomalies that can be found anywhere along the gastro-
intestinal tract; it is most common in the ileum (33%),
followed by the esophagus (20%), colon (13%), jejunum
(10%), stomach (7%), and duodenum (5%). It occurs in
1:4500 live births and is found in 0.2% of all children [1-
4]. While 80—-90% of gastrointestinal duplication cysts are
in cystic form, a few of them are tubular [5]. They usually
have an epithelial lining that is tightly attached to at least
one point of the digestive tract, has a common blood sup-
ply with the adjacent part of the intestine, and resembles
a portion of the digestive tract [5]. Duplications are usu-
ally in the form of a single lesion. They rarely communi-
cate with the adjacent intestinal lumen, generally they are
noncommunicating. Multiple duplications, including iso-
lated forms, have also been reported [2].

Interestingly, the anatomical location does not always
correlate with the type of epithelial lining [3].

Approximately one third of patients with enteric dupli-
cations have been reported to have associated malforma-
tions such as spinal defects, pulmonary sequestration,
congenital cystic adenomatoid malformation, and cardiac
malformations, and therefore detailed examination of
other systems is recommended [1].

Isolated duplications have also been described like in
our case rarely. In this form, the duplication is suspended
on a vascular stalk and does not exhibit luminal commu-
nication with adjacent alimentary segments [3].

Various radiological methods such as plain radio-
graphs, US, CT, and MRI, can be used in the diagnosis of
enteric duplication cysts. There are 2 sonographic signs
suggesting intestinal duplication in ultrasound examina-
tions. These are the “double wall” sign and the presence
of peristalsis. The “double wall” sign consists of an inner
hyperechoic rim associated with the mucosa-submucosa
and an outer surrounding hypoechoic layer reflecting the
muscularis propria [1, 4, 6, 7]. In our case, since the pre-
liminary diagnosis was probably interpreted in favor of a
duplication cyst with only US, no additional examination
was requested and possible exposure to radiation was
prevented.

Due to their settlements and their typical or atypical
features, many theories have been put forward, and a sin-
gle theory does not cover all formations. Some of these
theories are as follows: split notochord theory [8], vas-
cular accident theory [3], abnormal recanalization of the
lumen, and abortive twinning theories [8].

The split notochord theory suggests that abnormal
separation of the notochord from the endoderm causes
enteric duplications [9].

Abnormal recanalization of the lumen and abortive
twinning theory covers the mechanisms of duplication
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cyst in the mouth, upper GIS, hindgut, and lower geni-
tourinary system [8].

The vascular accident theory was first proposed by
Steiner and Mogilner and explains the duplication cysts
whose nutrition is from another vascular structure. In
theory, it suggests that in case of vascular accident during
the formation of the intestinal segment in the embryo-
logical period, a duplication cyst with separate vascular
nutrition may occur [3]. Although our case is more in
line with this theory, the biggest gap in the theory is that
the epithelial characteristics of the adjacent intestinal
segment and the cyst are different.

Intrauterine ischemic damage to the gut appears to be
an attractive potential explanation for isolated duplica-
tions. Some authors hypothesize that the pathological
events in these cases may have progressed through tor-
sion or a vascular accident at the proximal end of the
diverticulum. This event may have separated it from the
intestinal wall and a separate duplication cyst may have
emerged [3].

Duplications are divided into types 1 and 2 according
to their vascular support, as defined by Li et al. [6], and
while additional anomalies are seen less frequently in
type 1 cases, it is possible to remove them without resect-
ing the adjacent segment. It is possible to define our case
and similar ones as type 1.

In general, it has been reported that the cyst tends to
grow gradually after intrauterine detection. It has also
been stated that for isolated cysts, the contents can be
absorbed, and the cyst shrinks due to the lack of connec-
tion with the adjacent intestine [3].

Gastrointestinal duplication cysts are present symp-
tomatically or asymptomatically throughout life due to
size, location, and epithelialization of the cyst. Symptoms
of abdominal duplication cysts mainly depend to the site
that is located and are usually vomiting, abdominal dis-
tension, palpable mass, ileus, volvulus, and acute abdom-
inal findings due to perforation or ulceration [1, 10,
11]. The most serious complications such as ulceration,
bleeding, and perforation are seen in cysts lined with the
gastric mucosa. Malignant changes are also reported in
the mucosa of the duplication regardless of the anatomi-
cal location or type of mucosa in adult ages [1, 12, 13].
For all these reasons, when an enteric duplication cyst is
detected, it should be resected electively [1, 3, 12].

In general, congenital cysts larger than 5 cm, those with
complex content and septation, and those with persis-
tent cysts and symptoms should be excised to avoid cata-
strophic complications [12].

Gastric duplication cysts are most commonly located
near the greater stomach curvature and pancreas,
while isolated gastric duplication cysts are rare cases
in the literature [14]. Isolated cases of retroperitoneal,
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thoracic, and colonic mesentery have been reported
[2, 15, 16]. Isolated duplications are usually single
cysts, but the coexistence with a second classic enteric
duplication cyst also has been reported [2, 8]. Retrop-
eritoneal enteric duplications with a polycystic imaging
appearance has been previously reported [17].

According to the authors’ testimony, the first iso-
lated enteric duplication cyst was published in 1999
by Steiner et al. [3]. The cyst epithelium of this patient
contained gastric mucosa and other features of the cyst
were similar to our case.

According to Tatsuya’s report in 2008, the isolated
enteric duplication cases published up to that date were
8 together with their own cases, and most of them,
except one, contained gastric mucosa. In addition, one
of these cases was reported in adulthood [16].

It has been reported that some of the isolated duplica-
tion cysts are retroperitoneal. According to the reports
of Pachl et al. in 2011, 6 isolated retroperitoneal dupli-
cation cysts have been reported up to that date. Three
of them were in the adult age group, and 3 of them were
in the pediatric age group, and they were detected as
cystic lesion in their antenatal examinations [12].

In their 2013 report, Souzaki et al. reviewed 14 iso-
lated retroperitoneal enteric duplication cases, includ-
ing adults. Six, including his own cases, were detected
in childhood. Gastric mucosa was detected in 4 of these
pediatric 6 cases and classified as retroperitoneal gas-
tric duplication [17].
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Except that the mucosa it contains consists of enteric
structures, its relations with the intestinal system have
not been determined. With these features, their classi-
fication in the same category as intraperitoneal cysts or
other enteric duplications is controversial [12]. Possible
adrenal and renal mass and cysts should be considered in
the differential diagnosis of retroperitoneal duplications
[15].

Since the first child case was described in 1992, a total
of 16 isolated gastric duplication cysts, (First)intra-
peritoneal [3] and (first)retroperitoneal [18], have been
reported in childhood in the literature as a result of our
review [2, 3, 7-9, 12, 14-22] (Table 1). Retroperitoneal
localization was seen in only 7 of these 16 cases. Five of
these 7 cases were located in the left retroperitoneal area.

Of all the cases, only three retroperitoneal cysts were
excised laparoscopically [14, 17, 22]. The case we pre-
sented in our article is the first case in which an intra-
peritoneal isolated gastric duplication cyst was excised
laparoscopically. In fact, laparoscopic excision or
approach by any minimally invasive technique has been
reported in cases with intestinal duplication cysts other
than isolated gastric duplication cysts [1, 23].

The occurrence of a retroperitoneal duplication with
an integrated wall is extremely rare. On reviewing the
literature from 1953 to 2008, only 14 such cases have
been reported and most of them were female [1, 11, 18,
19]. Nearly all of them did not share a common muscu-
lar wall with the native bowel. Only 1 of the 14 cases had
a communication with the adjacent colon [3]. The most

Table 1 Characteristics of isolated gastric duplication cases published to date

Case Year Operationage Gender Diagnosis Residential area Surgical technique
Duncan[18] 1992 ND ND Antenatal US Retroperitoneal (left) ?
Steiner (3] 1999 7 days Male Antenatal US 4+ CT Peritoneal Laparotomy
May [19] 2000 Neonate Female Antenatal US +CT Retroperitoneal dumbbell (left-right) Laparotomy
Menon [20] 2004 6days Male/male  Antenatal US + CT Peritoneal Laparotomy

10 weeks Peritoneal Laparotomy
Nakazawa [9] 2005 10 days Male Antenatal US Peritoneal Laparotomy
Sinha [21] 2006 4 days Female cT Peritoneal Laparotomy
Tatsuya [16] 2008 27 days Male Antenatal US + fetal MRG  Peritoneal Laparotomy
Chen [14] 2010 17 years Male Acute and CT Retroperitoneal (left) Laparoscopy
Pachl [12] 2011 10 months Female Antenatal USG Retroperitoneal (left) Laparoscopy/laparotomy
Pant [8] 2012 18 months Male Acute abdomen USG Intraperitoneal laparotomy
Souzaki[17] 2013 7 months Female Postnatal USG Retroperitoneal (right) Laparoscopy
Mirza [2] 2014 11 days Female Acute abdomen US 4+ CT  Intraperitoneal (synchronous two cysts) — Laparotomy
Udiya [7] 2016 7 months Male USGHCT Intraperitoneal Laparotomy
Castillo [15] 2017 2 months Female Antenatal US Retroperitoneal (left) Laparotomy
Gupta [22] 2019 6 months Female Antenatal US + MRG Retroperitoneal (right) Laparoscopy
Present case 2021 4 months Male Antenatal US Peritoneal Laparoscopy

ND not defined
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common histologic type of duplication cyst is the small
intestine. Most were spherical or nearly spherical in
shape, and only 2 had a dumbbell configuration [12, 19].
Unlike previously reported retroperitoneal duplications,
the lining of the duplication cyst in the present case was
gastric mucosa. Retroperitoneal duplications are com-
monly located behind the right mesocolon and in the left
suprarenal region [12, 14, 15, 17, 18, 22] and may be con-
fused with pancreatic cysts or adrenal masses on imaging
studies [22]. More than 75% of enteric duplications are
usually found within the first 2 years of life [5], but two
thirds of reported retroperitoneal duplications were diag-
nosed in adulthood [14, 16]. Except for 4 cases of prena-
tal or incidental detection [9, 16, 20, 22], most patients
presented with vague abdominal complaints when com-
plications such as obstruction [10], inflammation [2],
bleeding [10], pancreatitis [9], and neoplasia [13] devel-
oped. At the time of presentation, the duplications were
usually large, with the diameter ranging from 5 to 31 cm
[2, 3,15, 19, 22].

Conclusion

Duplication cysts have an important place in the dif-
ferential diagnosis of prenatal cystic mass. In cases with
special ultrasonographic findings of duplication cysts,
additional examination may not be required. The ideal
treatment for gastrointestinal duplications is complete
resection, usually with resection of the adjacent intes-
tines and mesentery. However, it can be performed
safely without the need for bowel resection in completely
isolated duplication cysts. Awareness of this form of
duplication cysts will help surgeons choose the optimal
surgical procedure. Laparoscopic exploration should be
considered as the first surgical option in asymptomatic,
growing intra-abdominal cystic masses with a prelimi-
nary diagnosis of duplication cysts. The advantages of
laparoscopy can make important contributions to patient
management.
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