
423https://pghn.org

ABSTRACT

Purpose: Alimentary tract duplication (ATD) is a rare congenital condition that may occur 
throughout the intestinal tract. Clinical symptoms are generally related to the involved 
site, size of duplication, or associated ectopic mucosa. This study aimed to identify clinical 
implications by anatomical locations and age group and then suggest a relevant management 
according to its distinct features.
Methods: We retrospectively reviewed the clinical data of pediatric patients who received 
a surgical management due to ATD. Furthermore, data including patients' demographics, 
anatomical distribution of the duplication, clinical features according to anatomical variants, 
and outcomes were compared.
Results: A total of 25 patients were included in this study. ATD developed most commonly 
in the midgut, especially at the ileocecal region. The most common clinical presentation was 
abdominal pain, a sign resulting from intestinal obstruction, gastrointestinal bleeding, and 
intussusception. The non-communicating cystic type was the most common pathological 
feature in all age groups. Clinically, prenatal detection was relatively low; however, it usually 
manifested before the infantile period. A laparoscopic procedure was performed in most 
cases (18/25, 72.0%), significantly in the midgut lesion (p=0.012).
Conclusion: ATD occurs most commonly at the ileocecal region, and a symptomatic one 
may usually be detected before the early childhood period. Surgical management should be 
considered whether symptom or not regarding its symptomatic progression, and a minimal 
invasive procedure is the preferred method, especially for the midgut lesion.
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INTRODUCTION

Alimentary tract duplication (ATD) is a rare congenital condition that may occur throughout 
the whole intestinal tract [1-3], with a reported incidence of one in 4,500 live births and a 
slight predominance among the male sex [4-6]. It was described first by Ladd in 1937 [4]. 
It is usually identified as a cystic or tubular structure attaching to a certain portion of the 
alimentary tract and thus could be manifested as various signs or symptoms according to the 
location and appearance of lesion. It is characterized by well-defined muscular and mucosal 
layers like those of a normal gastrointestinal tract. Duplication is often diagnosed during 
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the antenatal period or incidentally found during studies for unrelated conditions. In the 
majority of the cases, the symptoms are noted in early childhood. Approximately 70% of the 
patients are less than 2 years old; however, the condition may remain asymptomatic until 
adulthood [7,8].

There are several postulations to explain the development of duplications, including the 
split notochord, luminal recanalization, incomplete partial twinning, persistent embryonic 
diverticula, and intrauterine vascular accident theories [5,9-11]. The clinical symptoms 
are generally related to the involved site and size of duplication. The presence of ectopic 
mucosa in the lesion could cause associated symptoms secondary to mucosal ulceration 
and bleeding. Complete surgical removal of the duplication is required in most cases with 
the goals of not only symptomatic alleviation but also reduction in the risk of symptomatic 
complications and possibility of malignant degeneration.

There have been no recent published series of ATD that may offer guidance regarding 
appropriate therapy. Therefore, in this study, we retrospectively reviewed cases of ATD 
at Pusan National University Children's Hospital to identify the clinical implications and 
suggest appropriate management.

MATERIALS AND METHODS

Subject selection
This was a retrospective review of clinical data from pediatric patients (before the age of 
adolescence [below 16 years old]) who received management of ATD between January 2008 
and December 2018 at Pusan National University Children's Hospital. There were 32 patients 
with ATD based on the electronic medical record; among these, 25 underwent surgical 
management and were with pathological confirmation. This study was approved by the Pusan 
National University Yangsan Hospital Istitutional Review Board (IRB No. 05-2019-160), and 
the data were managed with personal information protection.

Data extraction and analysis
We collected data regarding the patients' demographic characteristics, anatomical 
distribution of the duplication, clinical features according to anatomical variants, and 
postoperative outcomes.

Statistical analyses were performed using IBM SPSS Statistics ver. 23.0 software (IBM Co., 
Armonk, NY, USA). Fisher's exact tests were performed to identify significant associations. A 
p-value <0.05 was considered statistically significant.

RESULTS

Demographic findings
No difference in sex was noted. Most patients were infants younger than 12 months (mean 
postnatal age, 5.5 months old; 36.0%), followed by neonate (mean postnatal age, 6.1 days 
old; 28.0%), early childhood (mean, 25.9 months old; 28.0%), and late childhood (mean, 
92.8 months old; 8.0%) (Table 1).
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Distribution of duplication
Duplication developed most commonly in the midgut in all age groups, especially in the 
ileocecal region (72.0%). It also occurred in the foregut and hindgut. Moreover, foregut 
lesions were identified only in neonates. Although it is extremely rare, two cases of anal canal 
duplication were identified only in infants (Table 2).

Clinical features and its outcomes
The most common clinical presentation was abdominal pain, with signs and symptoms 
resulting from intestinal obstruction (7/25, 28.0%). Presentations also included 
gastrointestinal bleeding, intussusception, and incidental findings. Some cases were 
detected during the prenatal period (5/25, 25.0%); however, most cases were detected after 
birth. A laparoscopic procedure was performed in most cases (18/25, 72.0%), especially 
for lesions in the midgut. In gross appearance, a cystic form of duplication was common 
(20/25, 80%); however, lesions in the hindgut were tubular forms only. Pathologically, 
communication between the duplication and adjacent normal bowel was identified in six 
cases (24.0%), and an ectopic mucosa in duplication was noted in four cases (16.0%). 
Associated anomaly, such as congenital diaphragmatic hernia, atrial septal defect, and 
malrotation, were combined. There were no sequelae after surgery (Table 3).

DISCUSSION

This study was conducted based on patients with pathological confirmation and revealed 
its clinical features of ATD according to the anatomical location and age groups. Although 
its etiology is currently unknown, it is believed to occur between the fourth and eighth 
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Table 1. Demographic findings
Variable Patients (n=25)
Sex

Male 12 (48.0)
Female 13 (52.0)

Postnatal age at initial diagnosis
Neonate (1–30 d) 7 (28.0)/   6.1±3.9
Infant (1–12 mo) 9 (36.0)/   5.5±2.1
Early childhood (12–60 mo) 7 (28.0)/ 25.9±12.7
Late childhood (>60 mo) 2 (  8.0)/92.8±55.7

Values are presented as number (%) or mean±standard deviation.
d: days, mo: months.

Table 2. Distribution of duplication according to the location and age groups
Location Patient (n=25) Age groups

Neonate Infant Early C Late C
Foregut 2 (   8.0)

Esophagus -
Stomach 2 (   8.0) 2

Midgut 20 (80.0)
Duodenum 2 (   8.0) 1 1
Jejunum -
Ileum 13 (  52.0) 2 6 5
Cecum 5 ( 20.0) 2 1 2

Hindgut 3 ( 12.0)
Rectum 1 (     4.0) 1
Anal canal 2 (     8.0) 2

Values are presented as number (%) or number only.
C: childhood.
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weeks during development. It may present clinically at any age with a high incidence during 
the infantile period [7,8,12]. This study showed also similar findings with a high incidence 
before the infantile period with a median age of 5.5 months (64.0%). Prenatal diagnosis 
using ultrasonography has been commonly widespread since the mid-1990s [13-15] and 
has shown a result between 13.8% and 31.8% [16]. It was not so different in the present 
study (5/25, 25.0%) although there is a possibility of improvement in diagnosis by prenatal 
ultrasonography. Considering its congenital origin and relatively low detection rate during 
the prenatal period, this lesion is assumed to have characteristics of progressive disease. 
In our study, the cystic type was common (80.0%), and communication was relatively not 
common (24.0%). This implies that the ATD lesion, especially the cystic type with non-
communication to the adjacent normal bowel, generally tends to increase in size over time 
and cause related symptoms. This may affect the occurrence of clinical manifestation in the 
early stage, especially before the infantile period. Our finding of the most common location 
of duplication being the ileocecal region (72.0%) was similar to the results from previous 
reports [3-5,17-19].

Clinically, patients with duplications present with nonspecific gastrointestinal symptoms 
varying from abdominal pain to gastrointestinal bleeding; however, symptoms associated 
with intestinal obstruction were most common. This may depend on the size, location, 
type, and presence of ectopic mucosa. Symptoms associated with intestinal obstruction, 
intussusception, and gastrointestinal bleeding were also identified in this study. They were 
cystic lesions of the midgut that were confirmed pathologically to contain ectopic gastric 
mucosa. By contrast, the duplication could be discovered incidentally in the absence of 
symptoms. For this reason, the inaccuracy of preoperative diagnosis is not uncommon. 
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Table 3. Clinical features of alimentary tract duplication
Clinical variable Foregut (n=2) Midgut (n=20) Hindgut (n=3) Total (n=25)
Symptom and sign

Abdominal pain 1 5 - 6 ( 24.0)
Vomiting - 1 - 1 (   4.0)
Gastrointestinal bleeding - 2 - 2 (   8.0)
Intestinal obstruction - 7 - 7 ( 28.0)
Abdominal mass - - 1 1 (   4.0)
Intussusception - 3 - 3 (   12.0)
Others 1  

(incidental)
2  

(prenatal cyst)
2  

(ectopic anal opening)
5 ( 20.0)

Prenatal diagnosis
No 2 15 3 20 (80.0)
Yes - 5  

(3 cystic masses,  
1 mesenteric cyst,  

1 renal cyst)

- 5 ( 20.0)

Surgical procedure*
Conventional open 
Laparoscopic

2 3 2 7 ( 28.0)

Gross type - 17 1 18 (  72.0)
Cystic 2 18 - 20 (80.0)
Tubular - 2 3 5 ( 20.0)

Pathology
Communication 1 3 2 6 ( 24.0)
Ectopic mucosa 2 2 - 4 (  16.0)

Associated anomaly 1 CDH 1 malrotation - 3
1 ASD

Values are presented as number only or number (%).
CDH: congenital diaphragmatic hernia, ASD: atrial septal defect.
*p=0.012.
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Nevertheless, radiologic examinations such as ultrasonography and computed tomography 
may be useful for detection [20-22]. These were the primary imaging modalities, and 
ultrasonography is also useful in the prenatal period. Contrary to expectations, we found 
that prenatal diagnosis is not so common (25.0%) in the present study; nevertheless, a 
continuous upward trend in the prenatal diagnosis rate may be occurring [23,24]. In any 
case of asymptomatic ATD, there is a controversy regarding surgical versus nonsurgical 
management. However, it appears that surgical management may be appropriate because of 
the clinical characteristics we reviewed and a possibility of developing symptoms during the 
early period. In particular, duplications carry potential for malignant change although this is 
usually relevant to adult, not to pediatric, patients [25].

Surgical treatment was usually required for ATD in this study according to its clinical 
presentation. Conventional surgical procedures were commonly performed for the foregut 
and hindgut lesions, and laparoscopic procedures were used for the midgut lesions. This 
usually depends on the location and type of lesion and show difference between previous 
studies [17,18]. Minimally invasive techniques are recent strategies for management [26]. 
The procedures usually involve bowel resection; otherwise, simple enucleation or removal 
of cyst is available for the foregut lesions [26-28]. For all cases in this study, a segmental 
resection including the lesion was performed. The postoperative course was uneventful. 
This suggests that a laparoscopic procedure may be the preferred approach if there are no 
absolute contraindications.

There are a few limitations of this study. It is a retrospective study conducted at a single 
institution, with a small population of patients during a limited period. Although our study 
did not reflect all conditions of ATD, we report the clinical implications of disease-specific 
progression and may suggest a proper surgical method with regard to the change of trend 
as well as directions for studies in the future.

In conclusion, ATD occurs most commonly at the ileocecal region despite at any site of 
the gastrointestinal tract. Symptomatic duplications are usually detected before the 
early childhood period, especially in infants. We should consider a surgical management 
irrespective of the presence of symptoms because its main pathological feature is a non-
communicating enteric cyst and there is the risk of its symptomatic progression after. If 
possible, minimally invasive procedures are preferred because of its efficacy, especially for 
the midgut lesion.
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