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A B S T R A C T   

We present a very rare case of gastric duplication treated with complete excision with two surgical procedures. 
We decided to report our case to share our experience that confirm the difficult of preoperative/intraoperative 
diagnosis of gastric duplication in a pediatric patient. Finally we reviewed the literature to date.   

1. Introduction 

Gastric duplication cyst (GDC) is an extremely rare malformation 
(2–9%) [1]. It is mostly diagnosed in infancy and only a few cases are 
reported in Literature. The preoperative diagnosis is a challenge for 
pediatric surgeon, because it often onset as non-specific acute abdomen. 
We report a case of complicated GDC in a 3 years-old female, who came 
to our attention for abdominal pain associated with non bilious vomiting 
since 2 days. Due to the risk associated with radiation based on the age 
of child and the suspicion of intussusception by ultrasound, we per
formed a first diagnostic laparoscopy. After two weeks an elective sur
gery was performed with complete excision of duplication. We also 
present a review of the literature of similar cases. 

2. Case report 

A 3 years old female was transferred to our hospital with a suspicion 
of bowel intussusception. She presented a diffuse and colicky abdominal 
pain associated with non bilious vomiting (15 episodes) since 2 days. No 
others symptoms associated (fever, diarrhoea, decreased urine output, 
decreased appetite, weakness and fatigue). No Bright red rectal bleeding 
mixed with mucus. The child was well. The physical examination 
showed a soft abdomen and a palpable mass in the epigastrium. Ultra
sonography showed absence of imaging of intussusception. Based on 

clinical picture of child we decided for an active clinical observation. 
After few hours, child become pale, lethargic, tachycardic. Abdomen 
became tenderness with evidence of peritonism. Due to the clinical 
evolution, we decided to perform a laparoscopy. The procedure became 
diagnostic in absence of emergency condition and definitive diagnostic. 
It showed only a diffuse retroperitoneal hematoma. CT scan was per
formed on POD 3 but it confirmed a diffuse retroperitoneal hematoma 
with signs of active bleeding (Fig. 1) and no clear anomalies were found. 
We completed the diagnostic workup with an endoscopic ultrasonog
raphy that showed a regular gastro-duodenal region and an MRI that 
confirmed a duodenal cyst as duplication. We have planned an elective 
laparotomy after 2 weeks from the first laparoscopy. Gastroduodenal 
region was exposed and the cyst (4 × 3 cm) was found arising from 
pylorus. An intraoperative gastroscopy was done to confirm the absence 
of communication with stomach and to preserve the common Wall 
during Excision of the gastric Duplication. Gastric duplication was 
removed “en bloc” (Fig. 2). It contained mucinous fluid and presented 
ulcerative trans-mural area in the posterior wall. Histopathology 
confirmed a gastric duplication with heterotopic pancreatic and gastric 
tissue, perforation and peritonitis (Fig. 3). Postoperative course was 
uncomplicated. The patient was discharged home 11 days later. A 6 
months follow up showed no complication, regular growth and 
nutrition. 
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3. Discussion 

Duplications of the alimentary tract are rare congenital malforma
tions that may affect each segment of the alimentary tract [1]. Gas
tric/duodenal and rectal duplications are the rarest [2]. Gastric is 
involved for only 2–9%, with an incidence rate of 17:1000000 in
dividuals and a major prevalence in female [3]. Gastric duplications are 

classically divided into tubular and cystic types. Tubular are usually 
interlinked with the stomach. Cystic-type are the most common and 
involve the greater curvature of the stomach and non-communicating. 
Our case conforms to the Literature. GDCs may be asymptomatic but 
usually become symptomatic before 2 years of age [4]. When GDCs are 
symptomatic, clinical presentation is totally a-specific and sometimes 
leads to misdiagnosis. In fact, they may cause various abdominal 

Fig. 1. CT with IV contrast: massive retroperitoneal hematoma with signs of both previous and active bleeding probably due to a leakage from the right 
gastric artery. 

Fig. 2. Intraoperative images. A-B isolated cyst: S (stomach), d (duplication; C-D removal cyst en bloc.  
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symptoms, from palpable abdominal mass, pain, vomiting, bloody 
stools, feeding difficulties, loss of weight. Sometimes the presentation 
can be complicated as an intussusception, volvulus of the small bowel, 
bleeding or perforation due to the ulceration of ectopic mucosa [3]. The 
absence of specific symptoms and signs and the difficulty to appropriate 
imaging, as reported by some Authors, often the surgeon to misdiag
nosis. Clinical presentation and imaging may be helpful to suspect 
diagnosis but it is no enough to confirm it [3]. The Literature reports 
many cases with clinical features and preoperative imaging results 
different respect to intraoperative diagnosis [5]. 

There is no known a gold standard preoperative exam. Ultrasounds 
or radiographic studies are often used as first line exams but they are 
aspecific. Esophagogastroduodenoscopy is often no diagnostic because 
of GDCs are not communicating [3], however sometimes it may be 
helpful to identify ulcers or strictures, and better define the anatomy of 
duplication cysts in the upper gastrointestinal tract before to surgery or 
intraoperative. CT scan and MRI can be used in cases where ultrasound 
is unclear or in complicated cases but often they are no diagnostic. 
Furthermore, about ct scan, due to the risk associated with radiation and 
due to the costs, a selective use is recommended. About the MRI, should 
be considered that it may not be used always in emergency and it often 
need of sedation. Endoscopic ultra sound is a new diagnostic tool, that 
combines the advantages of ultrasound and esophagogastroduodeno
scopy. It may be useful to distinguish between interlinked and no 
interlinked gastric duplications [6]. However, also this imaging, is often 
affected by the presence of collateral findings that can cause artefact 
(blood, inflammatory tissue), like our case. In the landscape of imaging 
available for the preoperative diagnosis of GDC, the MRI certainly plays 
an important role after ultrasound. However, GDCs are often diagnosed 
during surgery [7]. Our case shows exactly how pre-operative and 
intraoperative diagnosis of gastric duplication cyst (GDC) can be chal
lenging. CT scan and MRI were invalidated by bleeding. About the 
management of GDC there is a shared attitude between pediatric sur
geons in case of complicated onset but it remains controversial in case of 
asymptomatic patient. In complicated clinical picture, indeed, is 
imperative a surgical approach to manage the emergency; sometimes it 
can be definitive, sometimes only diagnostic or partially definitive. In 
asymptomatic child, instead, the choice of surgery is no clear. It is 
certain mandatory a large and thorough discussion with the parents [8]. 

They should be informed about the possible complications and the po
tential but rare risk of neoplasia in adult age [6]. Because it is impossible 
to prevent the future evolution and sometimes risks of surgery are high, 
a tight and a long term follow up (clinical and radiologist) could be a 
good option. In case of elective surgery a complete removal of the 
duplication is the recommendable choice. It is conceivable, however, the 
possibility of partial gastrectomy or mucosal stripping [8] in case of 
large gastric duplication. Several Authors suggest the use of minimally 
invasive techniques for the excision of GDCs [8]. Laparoscopic or robotic 
approaches [3,8] are reported in Literature with high index of success, 
but they are available for simple and no complicated cyst. Laparotomy 
remains the only choice, like in our case, in complicated cases with 
multiple adhesions and the presence of abundant chronical inflamma
tory tissue. In this case, indeed, the mininvasive approach could be 
dangerous for patient. The two stage approach as in our case, is a no 
common option but it has been reported also by Callahan [10]. As these 
Authors, indeed, we did not identify the gastric duplication by preop
erative imaging and by first surgical procedure and we focused our 
attention about the trauma or abuse of patients as cause of retroperi
toneal hematoma. Our experience confirms that the diagnosis of gastric 
duplication is a challenge for paediatric surgeon. We reviewed the 
Literature and we found 47 reported patients as it is shown in Table 1 
[11–35]. 

4. Conclusions 

Based on our experience, we can conclude that GDC should be 
considered a possible diagnosis in patients with no specific abdominal 
pain and non bilious vomiting and not clear preoperative imaging, 
especially if under 3 years. The presence of retroperitoneal bleeding, 
furthermore, must be considered a high index of suspicion of a 
complicated gastro-duodenal duplication. Surgery is imperative and 
resolutive. The mininvasive approach can be considered safe procedure 
when done by skilled surgeons and in no complicated case. 

Patient consent 

Consent to publish the case report was not obtained. This report does 
not contain any personal information that could lead to the 

Fig. 3. Histopathology (2X): gastric mucosa (gastric antrum and pylorus) and glands refer to pancreas.  
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Table 1 
Case series of gastric duplication cysts reported in pediatric literature in the last 10 years (2009–2019).  

Author (year) Case Age/NA (not 
available) 

Symptoms/NA (not available) Urgent/elective 
surgery/NA (not 
available) 

Open (O); MIS (VLS/ 
Robot); Endoscopy (E); 
NA (not available) 

Type of surgery 

Upadhyaya VD 
et al., 2009 [11] 

1 21 d Abdominal mass, non bilious vomiting URGENCY OPEN Cystectomy and resected of 
pyloroduodenal region. and end 
to end anastomosis 

Chattopadhyay 
et al., 2010 [12] 

2 8 m Asymptomatic ELECTIVE OPEN Cystectomy 

Biebl et al., 2010 
[13] 

3 8 y Abdominal pain, non bilious vomiting URGENCY VLS Partial gastrectomy 

Stock et al., 2010 
[14] 

4 2 y Abdominal pain, non bilious vomiting NA NA NA 

Laje et al., 2010 
[15] 

5 17 mo Antenatal diagnosis ELECTIVE VLS Cystectomy 
6 2 m Antenatal diagnosis ELECTIVE OPEN Cystectomy 
7 3 m Antenatal diagnosis ELECTIVE OPEN Cystectomy 

Kayastha et al., 
2010 [16] 

8 15 m Abdominal pain URGENCY OPEN Cystectomy 

Chin et al., 2011 
[17] 

9 11 d Abdominal pain, non bilious vomiting URGENCY VLS Cystectomy 

Prinsloo et al., 2011 
[18] 

10 3 m haematemesis ELECTIVE VLS→ OPEN Cystectomy 
11 9 m Haematemesis/melena URGENCY OPEN Cystectomy 

Hartog et al., 2011 
[19] 

12 1 y NA NA NA Cystectomy 

Lima et al., 2012 
[20] 

13 1 y Asymptomatic ELECTIVE VLS→ OPEN Cystectomy 
14 4 y Abdominal pain URGENCY VLS→ OPEN Cystectomy 
15 1 y Asymptomatic ELECTIVE VLS Cystectomy 

Malays et al., 2012 
[21] 

16 10 m Non-bilious vomiting and an 
abdominal mass 

ELECTIVE OPEN Cystectomy 

Shukla et al., 2012 
[22] 

17 7 d Eventration of diaphragm URGENCY OPEN Cystectomy 

Surridge et al., 2014 
[23] 

18 13 m Rectal bleeding URGENCY OPEN Cystectomy 

Okur MH et al., 
2014 [24] 

19 <2.5 y NA NA NA NA 

Zouari M et al., 
2014 [25] 

20 <1 y Acute abdomen NA NA Cystectomy and end-to-end 
anastomosis 

Jehangir et al., 2015 
[26] 

21 1 <1y Emesis URGENCY OPEN Cystectomy 
22 1 1y-5y Emesis URGENCY OPEN Partial gastrectomy 
23 1 1y-5y Abdominal pain URGENCY OPEN Mucosectomy 

Takazawa et al., 
2015 [27] 

24 2 m Abdominal pain, non bilious vomiting URGENCY VLS Partial gastrectomy 

Jain et al., 2015 
[28] 

25 5 y recurrent upper abdominal pain URGENCY NA Cystectomy 

Tanaka H et al., 
2016 [29] 

26 4 y hypergastrinemia ELECTIVE OPEN Cystectomy 

Ren et al., 2017 [30] 27 1 h Saliva bucking URGENCY VLS Cystectomy 
28 1 d Emesis URGENCY VLS Cystectomy 
29 26 d Emesis URGENCY VLS Cystectomy 
30 28 d Asymptomatic ELECTIVE VLS Cystectomy 
31 24 d Emesis URGENCY VLS Cystectomy 

Balakrishnan et al., 
2017 [8] 

32 5 Y Emesis, abdominal pain URGENCY VLS Partial gastrectomy 
33 2 y Asymptomatic ELECTIVE VLS Cystectomy 
34 10 y abdominal pain URGENCY VLS Cystectomy 
35 9 y Emesis, abdominal pain URGENCY VLS Cystectomy 
36 12 y abdominal pain URGENCY VLS Cystectomy 

Koduri B et al., 2017 
[31] 

37 3 y vomiting. obstruction and sepsis URGENCY OPEN Cystectomy 

Zhang et al., 2017 
[3] 

38 8y Abdominal pain, non bilious vomiting URGENCY VLS Cystectomy 
39 20 m Asymptomatic ELECTIVE VLS→ OPEN Cystectomy 
40 11 y Recurrent abdominal pain URGENCY VLS Cystectomy 
41 9 m Melena URGENCY VLS Cystectomy 

Tiwari et al., 2017 
[32] 

42 NA sickle cell trait, vague abdominal pain, 
recurrent cough and multiple episodes 
of haemoptysis. 

Na OPEN Cystectomy 

Rizzo et al., 2018 
[9] 

43 22 m asymptomatic ELECTIVE Robot Cystectomy 

Arshad M et al., 
2018 [33] 

44 5 y gastric outlet obstruction URGENCY NA NA 

Lyu TX et al., 2019 
[34] 

45 7 y Abdominal pain, non bilious vomiting URGENCY VLS Cystectomy 

Güngör T et al., 
2019 

46 3 m feeding problems in syndrome NA NA NA 

Fang Y ET AL. 2019 
[35] 

47 5 M Asymptomatic ELECTIVE Endoscopy Endoscopic submucosal 
dissection (ESD) 

Our case 48 3 y Abdominal pain, non bilious 
vomiting 

URGENCY/ 
ELECTIVE 

VLS→ OPEN Cystectomy  
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