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Case Report

A Case of Congenital Duodenal Web Causing Duodenal Stenosis in a Down
Syndrome Child: Endoscopic Resection with an Insulated-Tip Knife
Sang Seon Lee*, Seon Tae Hwang*, Nam Gil Jang†, Hann Tchah*, Duk Young Choi‡, Hyun Young Kim§, and Eell Ryoo*
Departments of *Pediatrics, †Emergency Medicine, ‡Pediatric Cardiology, and §Surgery, Gachon University of Medicine and Science Graduate
School of Medicine, Incheon, Korea

A 35-month-old girl visited our hospital with repetitive vomiting and abdominal distention; this was especially aggravated
after the introduction of solid and semisolid foods. At 5
months of age, the patient, who had Down’s syndrome, had
undergone surgery for ventricular septal defect, atrial septal
defect, and patent ductus arteriosus, and had subsequently
been frequently hospitalized for respiratory infections and
other viral infectious diseases. After her admission, the abdominal distension improved with fasting and intravenous
fluid therapy. Radiograph from a small-bowel series revealed
a thin filling defect with a dilated duodenal bulb in the distal
region of the second portion of the duodenum, suggesting
a duodenal web, and endoscopy revealed duodenal stenosis. We therefore performed endoscopic resection with an
insulated-tip knife because of the history of prior operations,
fasting problems after operations, and respiratory infections.
Seven days later, scar formation was noted on the second
portion of the duodenum, the scope passed well at the
excision site, and no retained food material was noted on
the follow-up endoscopy. After the procedure, the patient’s
abdominal distention and repetitive vomiting subsided,
and she was discharged with the ability to eat eat an ageappropriate normal diet. There were no specific symptoms or
other complications for 1 year after the procedure. (Gut Liver
2011;5:105-109)

congenital heart disease as part of the VATER syndrome.1 Patients with congenital malformations of the duodenum, such as
duodenal stenosis, atresia, and annular pancreas, develop early
signs and symptoms in the neonatal period and belatedly in late
childhood. There are some intra-operation and post-operation
difficulties when performing general anesthesia in children
who show symptoms of Down syndrome and intestinal stenosis
and who need to have surgery for gut disease.1 Considering the
multiple problems related to their underlying congenital heart
disease, frequent respiratory infections, and other possible abnormalities, a conventional laparotomy or a laparoscopic duodenoduodenostomy for treatment may be invasive and risky.
Indeed, this may not be a good choice for children with Down
syndrome, especially for those who have scars on the chest wall,
indicating that they have had a previous operation for congenital heart disease. There are many reports about endoscopic
treatments with an insulated-tip (IT) knife in adults who have
an acquired stenosis, and this is regarded as a favorable and effective procedure. There are very few reports about the IT-knife
in children, however.2-4 We report a case of a duodenal web in a
Down syndrome child that caused duodenal stenosis, in which
the duodenal web was directly excised with an IT-knife without
complications.
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A 32-month-old girl came to Gachon University Gil Medical
Center because of acute, severe repetitive vomiting and abdominal distention. At 5 months, she was diagnosed with Down
syndrome and had surgery for correction of a ventricular septal
defect, an atrial septal defect, and a patent ductus arteriosus.
Afterward, she was often admitted and treated for respiratory
infections and other viral infectious diseases. She had a history
since infancy of frequent constipation and occasional postpran-

INTRODUCTION
The association between Down syndrome and gastrointestinal abnormalities is well known. Down syndrome is recognized
as a possible predisposing condition for gut abnormalities and
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Fig. 1. The findings of the gastrointestinal barium study. (A) A
beak-like narrowing of the distal
esophagus up to the gastroesophageal junction with mild passage
disturbance, and a thin filling defect
are noted on the distal region of the
second portion of the duodenum. (B)
Contrast is retained on the dilated
stomach and duodenal bulb.

dial vomiting, and the postprandial vomiting became aggravated with the introduction of semisolid or solid foods. Two days
prior to admission, she had repetitively vomited bilious food
mixed with undigested particles over 15 times per day. Oral intake became intolerable, and she was admitted for fluid therapy.
On the day of admission, her body temperature was 36.8oC with
a pulse rate of 126 beats/min, a respiratory rate of 24 breaths/
min, and a blood pressure of 90/50 mm Hg. Her body weight
was 10.6 kg, and her height was 84 cm. Physical examination
revealed a Down facies and slightly coarse breath sounds, and
regular heart beats were heard from a chest with scars from
previous operations. Her abdomen was moderately distended
without tenderness or rebound tenderness. Results of laboratory studies were as follows: white blood cell count 9,160/mm3,
platelet count 399,000/mm3, and hemoglobin 12.7 g/dL. The
results of tests were in normal ranges. A plain abdominal radiograph showed a mild dilatation of the duodenum but no definite
double bubble sign. The upper GI series showed a beak-like narrowing of the distal esophagus up to the gastroesophageal junction with mild passage disturbance and a thin filling defect with
a dilated duodenal bulb in the distal region of the second portion of the duodenum (Fig. 1). On a small bowel series, contrast
showed a thin filling defect with a dilated duodenal bulb in the
distal region of the second portion of the duodenum, suggesting
a duodenal web (Fig. 2). A flexible endoscope was then inserted
into the duodenum and revealed a membranous stenosis in the
second portion of the duodenum, suggesting a duodenal web
(Fig. 3). After fasting and fluid treatment, her abdominal distention and vomiting slightly improved. But she needed ultimate
treatment for the symptomatic duodenal web. Conventional
laparotomy or a laparoscopic duodenoduodenostomy were considered, but given her underlying condition and past medical
history, endoscopic electrocauterization was instead attempted
to remove the mucosal diaphragm of the stenotic lumen caused
by the duodenal web. Avoiding the Papilla of Vater, the diaphragm of the duodenal web was cautiously resected and electrocauterized with an IT-knife (Fig. 4). After the procedure, she
had an uneventful course without any bleeding, perforation or

Fig. 2. Findings of the small-bowel series. A thin filling defect with a
dilated duodenal bulb is noted in the distal region of the second portion of the duodenum.

other complications. She had restarted oral feeding 1 day after
the endoscopic procedure, and she underwent a follow-up endoscopy 7 days after the endoscopic resection. On the follow-up
endoscopy, scar formation was seen on the second portion of
the duodenum at the site of cauterization, and no passage disturbance through the duodenum or retained food material were
noted (Fig. 5). After that, the patient’s abdominal distention and
repetitive vomiting improved, and she was discharged with the
ability to eat an age-appropriate normal diet. She has been free
from any specific symptoms for 14 months after the endoscopic
procedure.

DISCUSSION
Stenosis and atresia are common birth defects that affect the
small intestine, and they can affect multiple sites of the intestine. The most frequently affected site is the duodenum, while
the ileum is the least affected.5 The incidence of duodenal stenosis and atresia has been reported to be approximately 2-5 per
10,000 live births.5 Associated congenital anomalies have been
reported in more than 50% of affected patients and can include
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Fig. 3. Initial endoscopic findings.
(A) A mucosal diaphragm is seen on
the second portion of the duodenum,
suggesting a duodenal web. (B) A
mucosal diaphragm in the second
portion of the duodenum shows a
stenotic lumen.

Fig. 4. Endoscopic findings. (A) The
mucosal diaphragm of a stenotic
lumen caused by a duodenal web
was resected and electrocauterized
with an insulated-tip (IT) knife. (B)
A stenotic lumen is dilated after the
removal of the diaphragm with an
IT-knife.

Fig. 5. The follow-up endoscopic
findings. (A) Scar formation is noted
on the second portion of the duodenum at the site of cauterization. (B)
The lumen is shown in the second
portion of the duodenum with no
passage disturbance.

congenital heart disease, pancreatic anomalies, intestinal malrotation, esophageal atresia, variants of imperforate anus, renal
anomalies or other combinations of anomalies such as VATER/
VACTERALS.1,6,7 Chromosomal abnormalities, particularly Down
syndrome, occur in approximately 15-27% of affected patients.5
Patients with duodenal stenosis or atresia usually develop obstructive symptoms in infancy, and the initial diagnosis is generally made in the neonatal period or at least by late childhood.8

The clinical presentation of affected patients includes intermittent, recurrent bilious vomiting, upper abdominal distension,
and sometimes postprandial right upper abdominal pain, but the
symptoms may be ignored because of the associated retardation
of children with Down syndrome.9,10
The primary diagnosis is made by abdominal radiographs,
and a plain abdominal radiographs shows dilatation of the
duodenum and disturbed transit of contrast media with a filling
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defect in the second portion of the duodenum in an infant or
child with recurrent protracted vomiting.11 Flexible endoscopy
can reveal the overextension of the duodenum, the protrusion
of the duodenal web and, if any, the mucosal diaphragm in the
stenotic lumen of the duodenum.11-13 Duodenoduodenostomy,
duodenostomy, duodenotomy with incision or excision of the
web or diaphragm, duodenojejunostomy, or duodenoplasty can
all be considered as different modes of operative management.
The treatment of choice for duodenal stenosis and atresia is
duodenoduodenostomy, and exploratory laparotomy is necessary for a second web at the time of operation.1,11 A child with
Down syndrome often needs multiple operations because of
associated anomalies, such as cardiac defects, anorectal defects
or tracheoesophageal defects.11,14 Operative techniques and systems of care have recently improved, although the possibility of
complications and mortality rates after multiple operations still
remain high.1,11,15 As a result, a higher risk of intra- and postoperative complications and a higher long-term mortality rate
have been reported in children who have intestinal stenosis
combined with Down syndrome.1,15 The patient with duodenal
stenosis must undergo surgical correction of the obstruction,
and the suspected diagnosis will be confirmed at laparotomy.
However, considering the multiple problems related to underlying congenital heart disease, frequent respiratory infections, and
preceding multiple operations, a conventional laparotomy or a
laparoscopic duodenoduodenostomy for treatment of a Down
syndrome patient with intestinal stenosis may be invasive and
risky.16,17 Furthermore, consideration of the cosmetic aspect
must be given to children with previous scars. Recently, endoscopic electrocauterization has been performed in older children
and adults with acquired stenotic problems and is regarded as
a more favorable and effective procedure.18-21 Even though endoscopic mucosal resection has been established as one of the
treatment options for early gastric cancer patients who have no
risk of lymph node metastasis and is a good treatment of choice
for other stenotic conditions, the most significant limitation of
conventional endoscopic resection is the size of the resected
specimen, that is, the difficulty in en bloc resection.22-24 The
technique of using an IT-knife has been applied to endoscopic
therapy, and endoscopic membranectomy and submucosal dissection over an extensive mucosal area are possible and have
been conducted uneventfully.3,4,18,19 Particularly, a diaphragm
type of duodenal web can be safely resected as much as possible
by endoscopic electrocauterization with an IT-knife because it
consists of mucosa and submucosa.20,25 We report here on a case
of duodenal web causing duodenal stenosis in a Down syndrome child, and the duodenal web was directly resected with
an IT-knife without complications.

stenosis: long-term follow-up over 30 years. J Pediatr Surg
2004;39:867-871.
2. Okamatsu T, Arai K, Yatsuzuka M, et al. Endoscopic membranectomy for congenital duodenal stenosis in an infant. J Pediatr Surg
1989;24:367-368.
3. Choi DW, Hwang JK, Park JJ, et al. A case of Brunner’s gland
adenoma causing a ball-valve obstruction: endoscopic treatment
with a simple method of endoclip-assisted direct resection with
using an IT-knife. Korean J Gastrointest Endosc 2009;39:38-41.
4. Takeuchi Y, Uedo N, Iishi H, et al. Endoscopic submucosal dissection with insulated-tip knife for large mucosal early gastric cancer:
a feasibility study (with videos). Gastrointest Endosc 2007;66:186193.
5. Forrester MB, Merz RD. Population-based study of small intestinal atresia and stenosis, Hawaii, 1986-2000. Public Health
2004;118:434-438.
6. Singh SJ, Steineberg A, Van Asperen P, Cheng A, Cass DT. Duodenal atresia with vascular rings and subglottic stenosis. Pediatr
Surg Int 2002;18:535-538.
7. McCollum MO, Jamieson DH, Webber EM. Annular pancreas and
duodenal stenosis. J Pediatr Surg 2002;37:1776-1777.
8. Savino A, Rollo V, Chiarelli F. Congenital duodenal stenosis and
annular pancreas: a delayed diagnosis in an adolescent patient
with Down syndrome. Eur J Pediatr 2007;166:379-380.
9. Smith GV, Teele RL. Delayed diagnosis of duodenal obstruction in
Down syndrome. AJR Am J Roentgenol 1980;134:937-940.
10. Takahashi A, Tomomasa T, Suzuki N, et al. The relationship between disturbed transit and dilated bowel, and manometric findings of dilated bowel in patients with duodenal atresia and stenosis. J Pediatr Surg 1997;32:1157-1160.
11. Dalla Vecchia LK, Grosfeld JL, West KW, Rescorla FJ, Scherer LR,
Engum SA. Intestinal atresia and stenosis: a 25-year experience
with 277 cases. Arch Surg 1998;133:490-496.
12. Peetsold MG, Ekkelkamp S, Heij HA. Late presentation of a duodenal web in a patient with situs inversus and apple peel jejunal
atresia. Pediatr Surg Int 2004;20:301-303.
13. Stringer MD, Brereton RJ, Drake DP, Wright VM. Double duodenal
atresia/stenosis: a report of four cases. J Pediatr Surg 1992;27:576580.
14. Ein SH, Palder SB, Filler RM. Babies with esophageal and duodenal atresia: a 30-year review of a multifaceted problem. J Pediatr
Surg 2006;41:530-532.
15. Grosfeld JL, Rescorla FJ. Duodenal atresia and stenosis: reassessment of treatment and outcome based on antenatal diagnosis,
pathologic variance, and long-term follow-up. World J Surg
1993;17:301-309.
16. Rothenberg SS. Laparoscopic duodenoduodenostomy for duodenal
obstruction in infants and children. J Pediatr Surg 2002;37:10881089.

REFERENCES

17. Spilde TL, St Peter SD, Keckler SJ, Holcomb GW 3rd, Snyder CL,
Ostlie DJ. Open vs laparoscopic repair of congenital duodenal ob-

1. Escobar MA, Ladd AP, Grosfeld JL, et al. Duodenal atresia and

structions: a concurrent series. J Pediatr Surg 2008;43:1002-1005.

Lee SS, et al: A Case of Congenital Duodenal Stenosis in a Down Syndrome Child

18. Torroni F, De Angelis P, Caldaro T, et al. Endoscopic membranectomy of duodenal diaphragm: pediatric experience. Gastrointest
Endosc 2006;63:530-531.

109

Endosc 2006;63:530-531.
22. Tada M, Murakami A, Karita M, Yanai H, Okita K. Endoscopic resection of early gastric cancer. Endoscopy 1993;25:445-450.

19. Kay GA, Lobe TE, Custer MD, Hollabaugh RS. Endoscopic laser

23. Gotoda T, Yamamoto H, Soetikno RM. Endoscopic submucosal

ablation of obstructing congenital duodenal webs in the newborn:

dissection of early gastric cancer. J Gastroenterol 2006;41:929-

a case report of limited success with criteria for patient selection. J
Pediatr Surg 1992;27:279-281.
20. Nose S, Kubota A, Kawahara H, et al. Endoscopic membranectomy
with a high-frequency-wave snare/cutter for membranous stenosis
in the upper gastrointestinal tract. J Pediatr Surg 2005;40:14861488.
21. Torroni F, De Angelis P, Caldaro T, et al. Endoscopic membranectomy of duodenal diaphragm: pediatric experience. Gastrointest

942.
24. Lee JH, Kim JJ. Endoscopic mucosal resection of early gastric cancer: experiences in Korea. World J Gastroenterol 2007;13:36573661.
25. Asabe K, Oka Y, Hoshino S, et al. Modification of the endoscopic
management of congenital duodenal stenosis. Turk J Pediatr
2008;50:182-185.

