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A B S T R A C T   

Introduction: Thoraco-abdominal duplication is rare congenital malformations of the notochord that occurs in 
only 2% of cases of alimentary tract duplications. 
We report two rare cases of thoraco-abdominal duplication, emphasizing the value of radiological assessment 
and discussing the place of diagnostic and therapeutic laparoscopy. 
Presentation of case: It was a 12-year-old girl and an 8-month-old boy, admitted for epigastralgia and dysphagia 
with respiratory distress respectively. Imaging was in favor of pancreatic duplication with intra-thoracic 
extension for the first patient and gastro-esophageal duplication for the second. A mass excision was done lap-
aroscopically for the first and by a thoracotomy for the second. The aftermath of the surgery was simple in both 
cases. 
Clinical discussion: Thoraco-abdominal duplications are rare congenital malformations that account for only 2% 
of cases of gastrointestinal duplications. Their diagnosis is difficult since the revealing symptomatology is not 
common. The treatment is only surgical is facilitated by the laparoscopy which has a diagnostic and therapeutic 
interest. 
Conclusion: Our case reports focused on the difficulty of the diagnosis that is done by imaging and is confirmed by 
surgery with anatomopathological examination of the excised mass. Diagnostic and therapeutic minimally 
invasive approach should be used whenever possible.   

1. Introduction 

Duplication of the alimentary tract is rare congenital malformations 
that occur in 1 out of every 4500 live births [1]. Chest extension through 
the diaphragm was described for the first time in 1946 by Valle and 
White and accounts for only 2% of cases of gastrointestinal duplications 
[2]. These abnormalities usually manifest early in the first year of life 
and its diagnosis is difficult since the revealing symptomatology is not 
common [3]. 

2. Methods 

We report two rare cases of thoraco-abdominal duplication, 
emphasizing the value of radiological assessment and discussing the 
place of diagnostic and therapeutic laparoscopy. 

This work has been reported in line with the SCARE and the PRO-
CESS criteria [4,5]. 

3. Presentation of case 

3.1. Case 1 

An otherwise healthy 12-year-old girl, was admitted in our depart-
ment for severe and sudden onset epigastralgia associated with vomit-
ing. Physical examination revealed generalized abdominal tenderness 
with sus-umbilical contracture. Blood analysis was normal with normal 
rate of amylasemia (74 IU/l). 

Abdominal ultrasound with computerized tomography supplement 
revealed a bilobed cystic formation (Fig. 1) measuring 80 mm of large 
axis, appearing to develop at the expense of the head of the pancreas, 
having a digestive wall, in relation with a thoraco-abdominal duplica-
tion, emerging from the second duodenum and extending into the post- 
inferior mediastinum (Fig. 2). 

In order to find a communication between duplication and the 
digestive tract, an eso-gastro-duodenal transit was performed. It showed 
the lack of communication (Fig. 3). 

Magnetic resonance imaging has eliminated the possibility of 
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communication with the Wirsung duct. 
Diagnostic and therapeutic laparoscopy confirmed the diagnosis 

with evidence of a mass of 7 cm in diameter at the head of the pancreas 
extended to the posterior mediastinum. Subtotal exeresis with cauter-
ization of the hull bottom was performed without incidents. 

The aftermath of the surgery was simple and the patient was dis-
charged five days post-operatively. Anatomopathological examination 
found gastric heterotopy within the duplication. Currently we are at 6 
years' post-operative. The patient is seen every 6 months at the outpa-
tient clinic and she has never developed a pancreatitis. 

3.2. Case 2 

It was an 8-month-old male infant, followed for gastroesophageal 
reflux complicated by a low body weight (− 3 standard deviation), 
admitted in our department for dysphagia and respiratory distress. 

Blood analysis showed anemia (hemoglobin at 8 g/dl) and hypo-
proteinemia at 55 g/l. Chest X-ray showed chest opacity extending to the 
abdomen (Fig. 4). Abdominal ultrasound and thoraco-abdominal 
computerized tomography concluded to a gastro-esophageal duplica-
tion (Fig. 5). Eso-gastro-duodenal transit did not found communication 
between the duplication and the rest of the digestive tract (Fig. 6). 

The patient underwent a left post-lateral thoracotomy that confirmed 
the diagnosis. It was an intramuscular duplication, developed at the 
expense of the thoracic esophagus and extending down to the large 
gastric tuberosity. 

A total exeresis was carried out. The aftermath of the surgery was 
simple. The follow-up is 4 years. The patient is seen every 6 months at 
the outpatient department and he is doing well. 

4. Discussion 

Digestive duplications were first time defined by Ladd and Gross in 
1950 as “spherical or tubular formations that can occur from the mouth 
to the anus, having contact with the normal digestive tract, communi-
cative or not, with a smooth musculoskeletal and a digestive-type mu-
cosa” [6]. Thoraco-abdominal duplications account for 2% of all of them 
with possible communication with the digestive tube in 60% of cases 
[7]. They represent an abnormality of the notochord with possible as-
sociation with other abnormalities especially vertebral ones (hemi 
vertebrae, anterior spina, meningocele) [7]. Most studies report male 
predominance with sex-ratio of 1.2 [8–10]. 

The original digestive segment may be the esophagus [11], the 
stomach, or both [9] but also the duodenum [10] or hail. This was an 
intra-pancreatic duodenal duplication in our first case and gastro- 
esophageal duplication in the second. 

The chest segment often ends at the level of a cervicothoracic spine 
malformation. Diaphragmatic crossing is done in more than 2/3 of cases 
by a deep orifice, in the vicinity or through the right pillar, more rarely 
through the esophageal or aortic orifice [11]. 

The antenatal discovery is increasingly being described [12]. Else-
where, they are usually diagnosed during the first year of life in ¾ of 
cases by respiratory signs due to compression of the airways by chest 
mass or digestive signs following secretion by the atopic mucosa [8,9]. 
Discovery in the older child is rare [10]. This was the case in one of our 
patients. In these cases, symptoms may include weight stagnation, fever, 
minor chest symptomatology or signs of compression [10]. Abdominal 
symptomatology may be made up of paroxysmal pain, digestive hem-
orrhage or peritonitis secondary to perforation [9]. Digestive symp-
tomatology was the mode of revelation in one of our patients and a 
combination of digestive and respiratory symptomatology in the second. 

Diagnosis is difficult and based on radiological data [11]. The stan-
dard abdominal and chest X-ray often reveal a homogeneous liquid 
opacity in the posterior mediastinum. This opacity is often right-sided, 
retro cardiac, low located with possible repulsing of the mediastinum 
and associated cervico-thoracic vertebral abnormalities [13]. Chest and 
abdominal ultrasound often confirms the cystic nature of the mass, 
specifies its seat and extent, data that will be further studied by a 
thoraco-abdominal computerized tomography, which exclude the 
different differential diagnosis and research a communication with 
neighborhood structures [14]. The presence of communication can be 
formally eliminated by the esogastro-duodenal transit [14]. 

Treatment of thoraco-abdominal duplications is also a second 

Fig. 1. Bilobed cystic intra-pancreatic formation at abdominal ultrasound 
(red arrow). 

Fig. 2. Thoraco-abdominal computerized tomography showing pancreatic duplication (red arrow).  
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problem to be confronted in the absence of consensus. Although the 
malignant change is rare, most thoraco-abdominal duplications should 
be excised on in view of the clinical signs it may give, as in our cases, and 
the risk of potential complications [15,16]. Surgery is the only thera-
peutic and diagnostic of certainty mean by the histological examination 
of the resected specimen [3]. This surgical treatment is essential in order 
to avoid secondary complications due to the presence of heterotopic 
gastric mucosa causing acid secretion and perforation peritonitis [15]. 
Therefore, all the duplication must be excised otherwise complications 
due to a heterotopic mucosa can be seen [16]. 

All thoracoabdominal duplications since first reported by Valle and 
Wite, have been treated with a thoraco-phreno-laparotomy or thora-
cotomy associated to laparotomy [17]. It is only in the course of the 
recent years that laparoscopic treatment associated or not with a thor-
acoscopic approach was used. In fact combined thoraco-laparoscopy 
was described to be a successful surgical approach in case of gastro- 
intestinal duplication with large chest extension [17]. Apart from the 
possibility of a rapid and precise exploration of the whole abdominal 
and thoracic cavities, this mini-invasive approach allows to excise the 
entire mass, close communication with the rest of the digestive tract if it 
exists and control the hemostasis. It also has good esthetic results and a 
possibility of rapid recovery so that patients may have a “fast-track 
surgery” [18]. This approach allowed us to achieve subtotal exeresis of 
intra-pancreatic thoraco-abdominal duplication and thoracotomy was 
sufficient for complete exeresis of esogastric duplication. 

5. Conclusion 

Thoraco-abdominal duplication as extremely rare in children and 
cases reported in the literature are lacking. Clinical manifestations, most 
often non-specific, are the most common mode of revelation. Complete 
surgical resection, at best performed in a single time, is imperative and 
can be done by mini-invasive approach. Prognosis remains dependent on 
the nature of the malformations associated. 
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Fig. 3. Eso-gastro-duodenal transit showing lack of communication between the pancreatic duplication and the digestive tract: Red arrow: Digestive tract; yellow 
arrow: Pancreatic duplication. 

Fig. 4. Opacity of the posterior mediastinum extending into the abdomen at 
chest X-ray (red arrow). 
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