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Abstract

Duplication of the digestive tract is a very rare malformation in children whereas the congenital pyloric duplication is extremely rare, few
cases being described in the literature. We present the case of a male infant, aged seven days, who was diagnosed at 17 weeks of
gestation with a cystic mass in the abdomen and who presented vomiting in the sixth day of life. Ultrasound and CT diagnosed a pyloric
duplication cyst. The malformation was visualized intraoperatively and removed successfully without incidents. The infant’s postoperative
evolution was excellent, with an upward weight curve without a dumping syndrome. Finally, we present a review of the published cases of
congenital pyloric duplications in the world, this one being the fifth one reported of the prenatally diagnosed cases.
Keywords: antenatal diagnosis, pylorus duplication cyst, neonate.

 Background
Digestive tract duplications are rare anomalies that
may occur anywhere along the gastrointestinal tract,
especially in the ileum [1]. Congenital pyloric duplication
was first described by Christien et al., in 1971 [2]. Few
cases of pyloric duplication have been reported in the
literature, its prevalence ranging between 0.06% and
0.4% [3, 4]. Pyloric duplication can be congenital or
acquired; duodenal duplication represents only 3.8% of
all gastrointestinal duplications of the child, being the
least common of them [1], cases of post-natal acquired
pyloric duplication or gastric ulcers (in adults) have been
cited in the literature [3].
These cases have been described sporadically in
different countries; in Romania, this is the first reported
case. The mechanism of production in congenital form
consists of a sewer anomaly. Theories regarding the
embryological origin were entertained, such as incomplete
rotation, persistent embryonic diverticula, dysvacuolation,
notochord theory, etc. [1].
The diagnosis of congenital double pylorus is based
on normal histology of the two channels; a clamp may
exist between the two channels but there is a normal
muscle wall, making the differential diagnosis with the
acquired forms [3].
Only one third of the cases were diagnosed in the
neonatal period, these being mostly tubular duplications
associated with spherical cystic formations [1]. The most
common clinical manifestations are non-bilious vomiting
(sometimes hematemesis), gastric outlet obstruction [1]
and presence of variable, palpable abdominal mass of fluid
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consistency located in the epigastrium [1, 5]. Symptoms
may also include weight loss and dystrophies in infants
[6], while in older children these include abdominal
pain, intestinal perforation or even peritonitis [7]. Other
duplications of the digestive tube can be associated, as
vertebral defects, pancreatic heterotopias [8].
We present the case of a newborn with pyloric
duplication diagnosed antenatally with a cystic intraabdominal mass.
 Patient, Methods and Results
We present the case of a 7-day-old male infant,
referred to our service with incoercible vomiting and
abdominal mass.
We mention that the child’s parents agreed with the
report of the case and gave an informed consent for
publication (including photos).
The boy was born at term, with 3600 g weight, from a
pregnancy with favorable evolution, spontaneous birth,
and 10 Apgar score. The mother was 32-year-old, at her
second pregnancy, without perinatal complications. An
antenatal ultrasound examination performed at 17 weeks
of gestation revealed a 20 mm intra-abdominal anechoic
(cystic) formation, near the stomach (Figure 1); the fetal
abdomen shows an apparently divided anechoic formation,
suggesting a stomach with pathology, without the typical
picture of pyloric stenosis, the “double bubble” aspect,
which raised suspicion of formation adjacent to the
stomach, stomach duplicate or partition. The image
persisted in subsequent assessments at 21 weeks and 30
gestational weeks, respectively (Figure 2).
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duodenum, with non-compressive character (Figure 4, a–d).
The second ultrasound at three days’ interval revealed the
same formation, but growing in dimensions: 44.4/37.5 mm.

Figure 1 – Ultrasound examination at 17 weeks of
gestation: 20 mm intra-abdominal anechoic (cystic)
formation, near the stomach.

Figure 2 – The same ultrasound image, at 21 and 30
gestational weeks.

From the sixth day of life, the infant presented
intensified vomiting, he became dehydrated and required
hospitalization in Pediatrics Clinic I, Tîrgu Mureş, Romania.
On examination, his abdomen was less mobile in the epigastric region and the emergency abdominal ultrasound
revealed a transonic cystic formation of 35.8/45.3 mm,
well-demarcated, round, with phenomena of posterior
acoustic enhancement, anterior and below the stomach,
in the pyloric region, without Doppler signal (Figure 3).

Figure 3 – Abdominal ultrasound in newborn: transonic
cystic formation anterior and below the stomach, in
the pyloric region, without Doppler signal.

There was no organomegaly. Hematological and
biochemical investigations were normal, but blood gases
revealed metabolic alkalosis. Blood and urine cultures
were negative, and abdominal X-ray revealed a soft tissue
mass in the epigastric region. The remaining viscera
were normal and chest and spine X-ray revealed nothing
pathological. The CT scan shows an increasing transonic
tumor in the epigastric region, which comes into contact
with the visceral left liver lobe, the pancreas, stomach and

Figure 4 – (a) Frontal section CT – cystic pyloric formation without contrast agent; (b) CT frontal section –
compressive extrinsic effect on the stomach suggestive
of “double bubble”; (c) Cross-section; (d) Longitudinal
section.

After hydro-electrolytic equilibration, we performed
exploratory laparotomy, which revealed a cystic formation
of about 40/30 mm stemming from the anterior and
inferior pylorus wall, extending to the surface of gastric
antrum. The antrum seemed to enter the cystic formation
and the duodenum came out on the right side (Figure 5).
The formation obstructed the pylorus, whose evacuation
was filiform. Cyst excision was difficult, so we resorted
to cystic formation puncture. The cyst contained a clear
yellowish liquid. The postoperative evolution was favorable
and the infant began to feed orally. Vomiting re-occurred
at 20 days after surgery but in larger amounts, therefore,
at three weeks the baby was hospitalized again in the
Pediatric Surgery Service and underwent second surgery.
A median supra-umbilical incision was performed and
the stomach with the pyloric duplication (5×4×4 cm)
was exposed. We punctured the pyloric duplication and
pulled out 20 mL of serous yellowish fluid. Almost the
whole cyst could be excises. The residual mucosa from
the pyloric wall was cauterized (Figure 6). There were
no intraoperatory complications.
The postoperative recovery was fast. The child could
eat after two days; he had no vomiting, dumping syndrome,
sweating, abdominal distension, or watery diarrhea and
was discharged seven days after surgery. There were no
organisms on the culture from fluid cyst.
Histopathology examination revealed the gastric wall
structure with the presence of all layers, coated by
pyloric mucosa with intestinal metaplasia foci and
ectopic pancreatic tissue. The morphological appearance
corresponds to a pyloric congenital malformation – pyloric
duplication (Figures 7 and 8).
Ultrasound examination performed after the second
surgery did not reveal any cystic or other pathological
aspects in the epigastric region. Postoperative evolution
was very good, the baby presenting no vomiting episode,
having abdominal distension and upward weight curve.
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At 10 months after surgery, the infant’s psychomotor
development was excellent, he fed naturally with proper
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diversification, had an ascending weight curve (9800 g
at 10 months), with no evidence of dumping syndrome.

Figure 5 – Pyloric duplicaton: intraoperative aspect.

Figure 6 – Intraoperative aspect after resection.

Figure 7 – Histopathological aspect: gastric wall with
ectopic pancreatic tissue in external muscle layer and
subserosal. HE staining, ×100.

Figure 8 – Histopathological aspect: gastric wall lined
with gastric mucosa with pyloric type glands. HE staining,
×100.

 Discussion
The abnormality observed was a double pylorus,
where the accessory pylorus communicated with a cystic
formation in the duodenal bulb, which had a compressive
effect, so that the permeable (functional, free) pylorus
was filiform.
Our review of the literature (articles published in
PubMed) reveals that a number of 60 cases of congenital
pyloric duplication have been described since 1971.
Tihansky et al. reported the first case of pyloric
duplication diagnosed by barium examination (1986) [9].
Later, more modern investigations such as ultrasound,
computer tomography, endoscopy and intravenous cholangiography have replaced traditional investigations [10].
Only four cases of antenatally diagnosed pyloric duplication
have been published in the literature [11–14]. Our case
would be the fifth in the world literature diagnosed in utero,

but the first to be diagnosed at such a small a gestational
age (17 weeks) and the first diagnosed in Romania.
Goyert et al. [12] was the first to describe a pyloric
duplication diagnosed in utero, but Richards et al. [13]
described the details of pyloric duplication diagnosed in
utero. The latter mentions that at 19 gestational weeks,
only a cystic formation was identified, which was believed
to be a mesenteric cyst, then at 31 weeks of gestation, a
duodenum dilation, adjacent to the cyst was evident, with
the cyst wall in continuity to the duodenum [13].
A survey of the world literature reveals 61 cases of
congenital pyloric duplication (including our) ± the entire
duodenum ± other abnormalities, for which the diagnosis
age was often in the neonatal period (the first 28 days of
life) and for over 90% of the cases this was up to the
age of one year. Where gender was specified, there was
a female (F) predominance versus males (M) (Table 1).

Table 1 – Review of double pylorus in the world literature
No.

Author(s)

Year Country

No. of
cases

Type of duplication
± other associated
malformations

1. Goyert et al. [12]

1991

USA

1

Duplication cyst of
the pylorus

2. Degani et al. [11]

1995

Israel

1

Pylorus cyst
duplication

Age
The first
antenatal
diagnosis
Antenatal
diagnosis

Gender

Clinical
manifestations

Histology
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No.

Author(s)

Richards et al.
3.
[13]

Year Country

1996

USA

Yamataka and
New
1998
Pringle [14]
Zealand
5. Grosfeld et al. [15] 1970 USA
6. Christien et al. [2] 1971 France
4.

USA

No. of
cases

1

1
1
1

7. Bower et al. [16]

1978

4

8. Galifer et al. [8]

1980 France

1

Type of duplication
± other associated
malformations

Antenatal
diagnosis (19
Duodenal duplication weeks cyst –
31 weeks
duodenal cyst)
Duodenal duplication Antenatal
cyst
diagnosis
Duplication of pylorus Newborn
Double pylorus
Duodenal duplication Two months,
+ gastric obstruction in two days,
one case, one case of three weeks,
pyloric duplication
one month
Pyloric duplication
11 months

9.

Keramidas et al.
[17]

1980 Greece

1

Duplication of the
pylorus

10.

Birenbaum et al.
[10]

1982

1

Pyloric channel
duplication

Israel

Age

20 years

Gender

M
F

UK

1

Pyloric duplication

12. Shiraki et al. [19]

1986

Japan

1

Congenital double
pylorus

13. Tihansky et al. [9] 1986

USA

1

Pyloroduodenal
duplication cyst

14. Murty et al. [7]

1992

Libya

1

15. Macpherson [20]

1993

USA

19

1993

USA

1

1997

Japan

1

18. Patel et al. [23]

1997

India

1

19. Al-Salem [24]

1999

Saudi
Arabia

1

20. Saad et al. [25]

2005

USA

1

21. Shah et al. [1]

2005

UK

1

22. Merrot et al. [26]

2006 France

5

Duodenal duplication

Four days –
nine years

3 F,
2M

23. Tang et al. [27]

2008

China

1

An intraluminal pyloric
duplication

Two years

F

24. Iwasaki et al. [28]

2009

Japan

1

25. Hishiki et al. [29]

2008

Japan

Stannard et al.
[21]
Hamada et al.
17.
[22]

26.

Upadhyaya et al.
[30]

2009

India

1

Five days
premature

Pyloric duplication
Infant
A rare presentation in a
case of gastric duplication cyst communicating
to the pancreatic duct:
One month
coincidental detection
during pyloromyotomy
for hypertrophic pyloric
stenosis
Duplication cyst of
pyloroduodenal canal

21 days

Vomiting
Symptom of intermittent gastric
obstruction
Hyperbilirubinemia,
vomiting, and
abdominal mass
Epigastric
discomfort
Symptoms
mimicking
hypertrophic
pyloric stenosis

1984

16.

Histology

Abdominal
mass, nausea,
vomiting

Bommen and
11.
Singh [18]

Pyloroduodenal
duplication
One pyloric duplication,
18 duodenal
duplications
Congenital double
pylorus
Pyloroduodenal
Six days
duplication cyst
Duplication cyst
Three days
pylorus
Pyloric duplication with
congenital pyloric
atresia
Pyloric duplication
Newborn
Pyloric duplication in
Three days
neonate

Clinical
manifestations

F
M

F

Vomiting and
abdominal mass
Vomiting,
abdominal mass

Abdominal
mass
Three high
intestinal
obstruction,
digestive
bleeding, one
abdominal
mass and one
asymptomatic
Progressive
increased
vomiting

Duodenal mucosa
in all patients

M

Hypertrophic
pyloric stenosis

Intestinal structure,
and gastric
duplication

M

Non-bilious
vomiting and
abdominal
mass

Muscular layer and
mucosal lining of
duodenum, without
evidence of gastric
or pancreatic
mucosa
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No.

Author(s)

27. Uzun et al. [31]
28.

Kayastha and
Sheikh [32]

Year Country

No. of
cases

2009 Turkey

1

2010 Pakistan

1

29. Oeda et al. [33]

2010

Japan

30. Chin et al. [34]

2011

USA

31. Eom et al. [35]

2011

Korea

32. Mirza [36]

33. Rai et al. [37]

2012 Pakistan

2012 Pakistan

34. Annigeri et al. [38] 2012

India

1

Type of duplication
± other associated
malformations
Congenital duodenal
duplication
Gastric duplication
cyst
Recurrent acute pancreatitis caused by a
gastric duplication cyst
communicating with an
aberrant pancreatic duct
Pyloric duplication +
communication to
pancreas
Gastric duplication cyst
removed by endoscopic
submucosal dissection

Age

Gender

3.8 years

F

Six months

M

38 years

F

11 days
28 years

M

1

One year

F

1

Duodenal duplication
cyst having ectopic
gastric and pancreatic
tissues

One year

F

1

Pyloroduodenal
duplication cyst

One year

F

 Conclusions
We presented a rare case of cystic pyloric duplication
in an infant aged seven days, antenatally diagnosed, which
required surgical resection of the formation, with very
good postoperative evolution and which requires follow
up for possible complications that may occur in the future.
It is the first such case diagnosed antenatally and published
in Romania, and one of the few described in the world
literature.

Occasional
abdominal pain
Fever,
abdominal pain
and distension
for two days

Histology

Gastric mucosa
and smooth
muscles in the
wall of cyst

Recurrent acute
pancreatitis

Emesis

Pyloroduodenal
duplication cyst

All cases published in the world literature had
symptoms similar to those of our case, i.e. non-bilious
vomiting, abdominal mass and signs of dehydration [7,
10, 12, 18, 24].
In all cases, histopathology confirmed the aspect of
double pylorus with pyloric mucosa structure and Brunner
glands. Aberrant pancreatic tissue described in the histopathology was encountered in other cases of pyloric cyst
duplication and may be present in the stomach wall close
to the communication with cystic formation as described
by Stannard et al. [21].
Surgical treatment involves total surgical excision of
the cyst – excision of gastric duplications or resection of
bowel segment, including duplication cysts [11, 13], the
remaining area being filled with omentum or colon [1].
Although the literature describes the appearance of postoperative dumping syndrome immediately or later during
the case evolution [1], we have not observed this syndrome
in our case. The baby needs to be followed up in order
to identify whether other problems may arise during his
development.

Clinical
manifestations

987

Dyspepsia

0.6×0.6 cm-sized
duplication cyst

Abdominal pain,
Gastric mucosa
lump in the
lined tissue having
epigastrum,
smooth muscles
occasional
in the wall
vomiting
Gastric mucosa lined
Distention of
tissue having smooth
abdomen,
muscles in the wall
episodes of
along with ectopic
vomiting
pancreatic tissue
Gastric and duodenal
mucosa with small
Non-bilious
pancreatic inclusion,
vomiting, lost
and a diagnosis of
of appetite
duplication cyst with
and weight
an ectopic pancreatic
tissue
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