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A b s t r a c t

Introduction: The duodenum is the most common site for congenital intes-
tinal obstruction. The duodenal web with a central hole can present without 
any overt signs of obstruction at a later age. 
Material and methods: Over a 7-year period, children with congenital intes-
tinal obstruction were identified in this study. The complications and oper-
ative findings of patients with duodenal web with conditions such as wind 
sock deformity and delayed diagnosis were evaluated in this study. 
Results: This study included 81 infants with congenital intestinal obstruc-
tion. At operation, 48 patients demonstrated duodenal obstruction with 
atresia in 27, annular pancreas in 15 and malrotation in 6. Also, we observed 
incomplete obstruction of the duodenum due to a fenestrated web in 8 pa-
tients. The age of these patients at operation time ranged from 5 days to 72 
months. Fifty percent of affected patients were associated with trisomy 21, 
all of whom exhibited failure to thrive due to food intolerance. The patients 
older than 2 years presented with major complications of gastroesophageal 
reflux such as esophageal ulcer, stricture and dysphagia. Additionally we 
had a  unique case of a  patient who had been referred with an epigastric 
mass. During the operation, we found 440 seeds of various fruits in the 
stomach and the first portion of the duodenum.
Conclusions: Our study emphasizes that duodenal web with a central hole 
can present without signs of obstruction at a later age with only failure to 
thrive and food intolerance. Therefore a high index of suspicion is necessary 
for diagnosis when it presents beyond the usual age.
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Introduction

The duodenum is the most common site of intestinal obstruction, ac-
counting for nearly half of all cases, while the ileum is the least affected 
[1, 2]. The incidence of duodenal atresia and stenosis ranges from 1 in 
4,000 to 1 in 15,000 live births [3]. On the other hand, duodenal dia-
phragm is an uncommon disease and occurs in 1 per 20,000 to 40,000 
live births [4, 5], affecting boys more commonly than girls, although in 
some studies the sex distribution is about even between males and fe-
males [6].
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Duodenal stenosis is observed in 75% of cases 
in the third to fourth section of the duodenum [4]. 
Also, most of the webs occur proximal to or near 
the ampulla of Vater, with 10% being found proxi-
mal to the ligament of Treitz [7].

Congenital duodenal web with a  central hole 
can present without signs of obstruction at a later 
age. Therefore a high index of suspicion is neces-
sary to diagnose when they present beyond the 
usual age [4, 8, 9]. Due to the importance of early 
diagnosis, a retrospective review of patients with 
congenital duodenal obstruction was performed 
to identify late presentation of duodenal web. 

Material and methods 

Over a 7-year period (2006 to 2013) children 
with congenital intestinal obstruction were iden-
tified at the Booali Sina Hospital, Sari, Iran. Pa-
tients with the diagnosis of duodenal obstruction 
were selected for the occurrence of early or late 
signs and symptoms of presentation by a  retro-
spective analysis. Patients with duodenal web 
with wind sock deformity and delayed diagnosis 
were evaluated. After a barium meal, esophago-
gastroduodenoscopy was performed for older 
and complicated patients. An assessment of the 
complications of delayed management was con-
ducted and key points of early diagnoses were 
reviewed. The Research Ethics Committee of the 
Hospital approved this research project and fami-
ly consent was taken.

Results 

This study included 81 infants with congenital 
intestinal obstruction. There were 37 girls and 44 
boys. At operation, 48 (58.2%) patients were found 
with duodenal obstruction, atresia in 27 (56.2%), 

annular pancreas in 15 (31.25%) and malrotation 
in 6 (12.5%). Also, the location of atresia in 24 
(29.6%) and 9 (11.1%) subjects was subsequent-
ly in the jejunum and ileum (Figure 1). One case 
with ileocecal valve atresia was classified in the 
ileal group [10]. On the other hand, 12 (14.8%) pa-
tients were premature and 8 (9.8%) had Down’s 
syndrome. In cases with trisomy 21 the location of 
obstruction was in the duodenum (atresia in 7 and 
annular pancreas in 1 patient).

An incomplete obstruction of the duodenum 
was identified due to a  fenestrated web or dia-
phragm in 8 patients. The presentation of patients 
older than neonatal age was in early or beyond 
infancy with food intolerance and failure to thrive 
(FTT) (Table I).

The age of patients at operation time ranged 
from 5 days to 72 months (mean: 26.7 months). In 
the past medical history the signs and symptoms 
of partial intestinal obstruction had started in ear-
ly infancy. Patients older than 2 years presented 
with major complications of gastroesophageal re-
flux such as gastroduodenitis, esophagitis, esoph-
ageal ulcer and stricture and FTT. We had the op-
portunity of being presented with a rare case of an 
individual who had referred to our center for man-
agement of FTT (case 4). Due to weekly non-bil-
ious vomiting and an epigastric mass in palpation, 
we had taken a plain abdomen X-ray and barium 
meal. “Soap bubble” appearance in combination 
with atypical “double bubble” suggested duode-
nal web associated with numerous foreign bodies. 
During the operation, we found 440 (190 g) seeds 
of peach, apricot, date and palm kernel and nuts 
of varying sizes and a small piece of a plastic that 
impacted the small aperture of the diaphragm, 
which allowed only a 12 Fr feeding tube to pass 
through (Figures 2 and 3).

Figure 1. Distribution of congenital small intestinal obstruction in 81 children
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The second unusual presentation was dyspha-
gia and FTT (case 5). The patient was a  6-year-
old girl who had been managed for esophageal 
stricture by multiple balloon dilatation and peptic 
disease medications for many years but relapsed. 
Eventually, plain abdomen X-ray had shown “dou-
ble bubble” appearance and barium meal recom-
mended duodenal atresia in “wind sock deformi-
ty” type (Figures 4 and 5).

All stenoses involved the third part of the du-
odenum, whereby vomiting was non-bilious. Fifty 
percent of affected patients were associated with 
trisomy 21, and all of them had severe FTT. In this 
series, on exploration, the stomach and the duode-
num until the third part were grossly dilated. A ver-
tical incision on the first and second portion of the 
megaduodenum was made. They had a classic du-
odenal diaphragm arising from the second part of 
the duodenum (distal to papilla) and had bulged 
distally. Complete web excision and repair of du-
odenotomy were done in an anatomical manner. 
All patients with congenital duodenal obstruction 
with delayed presentation were cured successfully 
and without mortality. But the total mortality rate 
among all patients with congenital intestinal ob-
struction was 14.8% (7 duodenal complete atresia, 
2 annular pancreas and 3 jeiunal atresia).

Discussion

Duodenal web was first reported by Boyd in 
1845 [11]. It is believed to develop secondarily 
to a failing in recanalization of the duodenal lu-

Table I. Characteristics of patients with duodenal web and delayed presentations

Patient Age  
[months]

Gender Weight  
[kg]

Associated  
anomaly

Signs and  
symptoms

Barium meal Endoscopic 
findings

1 20 M 8.2 Single kidney, 
trisomy 21

Vomiting, 
hematemesis, 

GER

GD Esophago-
gastroduodenal 

ulcers

2 10 F 7.5 Trisomy 21 Vomiting, 
hematemesis, 

GER

// //

3 17 M 8 ASD, trisomy 
21

Vomiting, 
hematemesis, 

GER

GD and DB Erosive gastritis

4 72 F 18 Trisomy 21 Vomiting and 
dysphagia

GD and foreign 
body

–

5 70 F 14 – Vomiting DB and web Esophageal 
stricture

6 24 F 10 – Vomiting, 
hematemesis, 

GER

– Erosive gastritis, 
web

7 0.5 F 2.8 Choledochal 
cyst

Vomiting DB –

8 0.17 M 3 – Vomiting DB –

M – male, F – female, GER – gastroesophageal reflux, ASD – atrial septal defect, GD – gastric dilatation, DB – double bubble.

Figure 2. Barium meal shows dilated duodenum 
proximal to the web and multiple filling defects

Figure 3. Duodenotomy shows numerous nuts
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men between the 8th and 10th weeks of gestation 
[3, 12]. 

On histology, a web consists of a double layer 
of epithelium separated by submucosa. Webs are 
usually located at or near the papilla, and double 
duodenal webs may occur [12].

More than 50% of affected patients may be 
associated with other congenital anomalies, with 
Down syndrome, annular pancreas, congenital 
heart disease and malrotation being among the 
most common associated anomalies. Additionally, 
polyhydramnios presents in 33% to 50% of cases, 
45% of which are premature [1, 3, 5, 8, 9, 13]. 

In most patients with duodenal atresia, signs 
and symptoms develop early in the neonatal peri-
od. On the other hand, in delayed presentations, 
there is a duodenum with a fenestrated diaphragm 
called wind sock deformity. A high index of suspi-
cion is necessary to diagnose these conditions at 
older ages. In the majority of cases, a deformity of 
this nature is diagnosed in infants due to obstruc-
tive symptoms [1, 2, 4, 14]. Postprandial vomit-
ing and food rejection are very common in infants 
and toddlers. The most common presentation in 
adults is symptoms of reflux esophagitis and gas-
tric outlet obstruction. However, on rare occasions 
webs have been associated with pancreatitis [12].

Duodenal web in association with obstruction 
due to foreign bodies is rare. In the series of Nawaz 
et al. [15], they presented 22 children with congeni-
tal duodenal obstruction. Eight children had duode-
nal web. Five patients were found to have duodenal 
diaphragm with a central hole, while the others had 
complete duodenal diaphragms. Additionally, they 
reported a case of duodenal obstruction secondary 
to a duodenal diaphragm with a central hole that 
was obstructed by date seeds. In contrast to this, 
Bhat reported a  6-year-old male who presented 
with an acute duodenal obstruction precipitated by 
multiple pigmented stones completely blocking the 
duodenum. In their case, more than 50 small, black 
stones impacted the small aperture of the web, 
causing obstruction [14]. 

Figure 4. An upright abdominal X-ray showing 
marked dilatation of duodenum

Figure 5. Barium meal showing esophageal stric-
ture, hugely distended duodenum and the mucosal 
lining of the web

In our series, we have presented some cases 
with different ages, two of them being unique. 
Our oldest case was a 6-year-old girl with FTT and 
an epigastric mass. The presence of 440 seeds 
as a  foreign body that had been tolerated for 
some years was considered very remarkable. The 
fact that her chief complaint was food rejection 
without intestinal obstruction was of key impor-
tance. On the other hand, in the next case, the 
major symptom was dysphagia. We know that 
this symptom is the end stage of complicated 
gastroesophageal reflux disease. The key point 
of this study is notification of two cardinal signs 
of fenestrated duodenal web: FTT and intractable 
gastroesophageal reflux disease.

In the majority of cases, diagnosis can be es-
tablished by plain abdominal radiography. Al-
though the classical “double-bubble” appearance 
is pathognomonic of duodenal obstruction, symp-
toms may not be specific in patients with fenes-
trated duodenal web. In this condition, the barium 
meal is the ideal procedure of choice for diagnosis 
[4, 8, 14]. Moreover, in older children flexible en-
doscopy can reveal the dilatation of the duodenum 
and the protrusion of the web in the lumen [8]. 

The basis of treatment is surgical intervention 
and resection of the diaphragm [4, 5]. In addition, 
Lee et al. suggested the exploration for a second 
web at the time of the operation. Furthermore, 
they showed that a web can be safely resected by 
endoscopic electrocauterization with an insulated 
tip, especially in cases with underlying disease 
such as Down syndrome [8].
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In conclusion, the fundamental message that 
needs to be taken from this study is that low fre-
quency of vomiting and atypical abdominal X-ray 
may contribute to delayed diagnosis of duodenal 
web with a central hole. Therefore a high index of 
suspicion is necessary for diagnosis when individu-
als present beyond the usual age with signs of FTT 
and intractable gastroesophageal reflux disease.
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