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Case Report

Post-Surgical Abnormalities of the Duodenum Leading to 
Pancreaticobiliary Disease in Children

*Frances C. Lee, *Lana Hattar, †David  Wesson, *‡Kristin Whitfield Van Buren,  
§Michael Wilsey, and *‡Douglas S. Fishman    

Congenital duodenal obstruction is caused by duodenal atresia or 
stenosis, annular pancreas, and duodenal webs. It occurs as com-

monly as 1 per 5000–10,000 live births and is frequently associated 
with other congenital anomalies including pancreatic, intestinal, and 
biliary anomalies.1,2 Long-term follow-up after surgical repair has dem-
onstrated the development of morphological and functional changes, 
including megaduodenum, duodenal diverticula, and functional 
obstruction.3 Duodenal diverticula leading to biliary disease is a well-
established phenomenon in adults4–6 but has not been well established 
in pediatric literature. We report 8 pediatric patients with congenital 
duodenal obstruction who later developed pancreaticobiliary disease.

METHODS
Pediatric patients (under 18 years) with history of duodenal 

obstruction who subsequently developed pancreaticobiliary disease 
were identified at 2 large pediatric hospitals between January 1994 
and December 2018. One patient included in this series is also in the 
INSPPIRE cohort. Institutional review board approval was obtained 
at each participating institution.

PATIENTS

Patient 1
A 3-year-old female with trisomy 21, duodenal web status 

postduodenoplasty at 19 days of life (DOL) presented with abdomi-
nal pain and hepatomegaly. Her diagnostic evaluation included per-
cutaneous cholangiogram, abdominal magnetic resonance imaging 
(MRI), and abdominal ultrasound, which showed marked dilation of 
the biliary tree with abundant sludge, as well as hepatic AV malforma-
tion. Laboratory evaluation demonstrated a peak aspartate transami-
nase 174 U/L (10–30 U/L), alanine transferase 190 U/L (10–30 U/L), 

conjugated bilirubin 0.9 mg/dL (<0.3 mg/dL), and gamma-glutamyl 
transferase 769 U/L (3–40 U/L) with normal amylase and lipase. 
Liver biopsy for persistent elevation of aminotransferase showed mild 
intralobular fibrosis on trichrome stain, as well as portal fibrosis with 
scattered neutrophils involving the bile duct epithelium, suggestive 
of cholangitis and biliary obstruction. Endoscopic retrograde cholan-
giopancreatography (ERCP) was performed at age 8, which demon-
strated a normal common bile duct (CBD), normal gallbladder, and 
a beaded appearance of the intrahepatic ducts suggestive of recur-
rent cholangitis. A magnetic resonance cholangiopancreatography 
(MRCP) performed 4 years later for recurrent symptoms revealed a 
dilated proximal duodenum, beading of the intrahepatic biliary tree, 
and a new distal CBD stricture. She underwent an upper endoscopy 
for concern for upper gastrointestinal bleeding, during which eccen-
tric duodenal dilatation, resulting in a diverticulum-like area, and 
a distorted ampulla were seen (Fig. 1). Over the following 3 years, 
patient developed symptoms and signs of portal hypertension, likely 
due to abnormal hepatic blood flow from hepatic vascular malforma-
tion. She had multiple life-threatening episodes of upper GI bleeding, 
and ultimately received a liver transplant. The explanted gallbladder 
was noted to have a normal morphology. Her posttransplant course 
was uncomplicated, and she has remained well 8 years posttransplant.

Patient 2
A 7-year-old male with trisomy 21, duodenal web s/p duode-

nostomy at 1 year of age, history of acute lymphoblastic leukemia in 
remission (treated with POG AALL0331 Regimen SR-High [mercap-
topurine, cytarabine, daunorubicin, methotrexate, dexamethasone, vin-
cristine, asparaginase, doxorubicin, cyclophosphamide, thioguanine]) 
who presented with a 4-week history of diarrhea and decreased oral 
intake. Abdominal ultrasound showed ascites, hepatomegaly, and a 
dilated CBD to 7 mm without cholelithiasis or a defect within the CBD. 
MRCP confirmed mild stenosis of the hepatic duct bifurcation with 
slightly greater involvement at the origin of the right hepatic duct and 
a markedly dilated duodenum (Fig. 2). He had no history of hepatic 
complications during acute lymphoblastic leukemia treatment. Due to 
persistent elevation in aminotransferases with peak aspartate transami-
nase of 360 U/L (15–40 U/L), alanine transferase 430 U/L (10–35 U/L), 
gamma-glutamyl transferase 73 U/L (13–25 U/L), and normal-conju-
gated bilirubin, patient underwent a liver biopsy that showed features 
consistent with extrahepatic biliary obstruction with biliary cirrhosis, 
extensive bile duct proliferation, and patchy portal inflammation seen 
on pathology. An ERCP was deferred due to severe cytopenias as well 
as subsequent improvement in clinical status. He subsequently devel-
oped portal hypertension, thought to be secondary to chronic biliary 
obstruction and prior chemotherapy. Three years later, a repeat MRCP 
demonstrated beading and dilatation of the hepatic duct bifurcation and 
intrahepatic bile ducts, worse on the right side. Repeat upper endoscopy 
demonstrated 1 grade IV and 2 grade III esophageal varices, marked 
portal gastropathy, and a duodenum with a slit-like ampulla. MRV 
abdomen showed chronic portal vein occlusion. He was transitioned to 
adult care for management of portal hypertension.
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Data for patients 3–8 are presented in Table 1.
Selected results from all patients are presented in Table 2.

DISCUSSION
Duodenal atresia can result from the failure of the bowel to 

recannulate during weeks 8–10 of gestation, or from obstruction due 
to annular pancreas, in which a ring of pancreatic tissue surrounds 
the descending portion of the duodenum, thereby causing a mechani-
cal obstruction.2 Late complications after surgical repair of duode-
nal obstruction include duodenal dilation and altered motility.7 In a 
review of 169 patients status post repair of duodenal obstruction over 
30 years, Escobar et al found cases of megaduodenum occurring up 
to 18 years postoperatively.8

Pancreaticobiliary disease associated with duodenal obstruc-
tion or occurring late after surgical correction is sparsely docu-
mented in pediatric literature. Spigland et al followed 33 neonates 
who underwent repair for congenital intrinsic duodenal obstruction 
over 10 years, in which 1 patient had a liver biopsy suggestive of 
extrahepatic biliary obstruction and periportal fibrosis, but was lost 
to follow-up.7 Various case reports have described pediatric patients 
who developed cholelithiasis or CBD stones up to 16 years after sur-
gical repair for duodenal atresia.9,10 Urushihara et al documented 6 
children with annular pancreas s/p duodenoduodenostomy or gastro-
jejunostomy for duodenal obstruction who later developed complica-
tions such as recurrent pancreatitis, choledochal dilation, pancreatic 

duct stones, bile duct dilation, choledochocele.11 In our case series, 
we describe 8 patients, 7 of whom underwent surgical correction of 
duodenal obstruction in infancy and 1 of whom was found to have 
complete annular pancreas resulting in duodenal obstruction.

It is possible that pancreaticobiliary disease associated with 
duodenal obstruction is due to persistent duodenal dilation and altered 
anatomy after surgical repair. Although complete surgical records 
were not available for all patients, there were no known reports of 
vascular injury or postoperative leaks to suggest biliary injury, which 
lowers the suspicion of biliary or vascular injury leading to the pan-
creaticobiliary abnormalities seen in these patients. Duodenal dila-
tion, which is seen in 4 patients, could result in hypomobility and 
stasis in the upper intestine. This could lead to intestinal bacterial 
overgrowth, resulting in calcium bilirubinate stones in the biliary 
tree.12 Tenting and stretching of the ampulla from abnormal duodenal 
anatomy or injury during repair may have resulted in malfunction of 
the sphincter of Oddi, which can lead to the formation of bile duct 
stones.13 On endoscopy, 5 patients were noted to have abnormal duo-
denal anatomy with distortion of the ampulla. While patient 6 did not 
undergo surgical repair, her ampulla was noted to be at the edge of the 
duodenal stenosis, which likely affected pancreaticobiliary flow. We 
hypothesize that these changes may lead to recurrent ascending chol-
angitis and stone formation, which consequently results in inflamma-
tion and stricturing in the CBD as seen in our case series. While this 
pattern of recurrent inflammation leading to stricture formation has 
characteristics similar to secondary sclerosing cholangitis,14,15 this has 
not been well-characterized in pediatric patients.

Finally, 3 patients were treated for mild to moderate pancre-
atitis based on Atlanta criteria. Biliary obstruction can lead to pan-
creatitis, and functional pancreatic sphincter dysfunction has been 
associated with pancreatitis.16,17 All 3 of these patients had duodenal 
obstruction caused by annular pancreas, which has been associated 

FIGURE 2. MRCP showing mild stenosis of the hepatic duct 
bifurcation with slightly greater involvement at the origin of 
the right hepatic duct (red arrows), and a markedly dilated 
duodenum (yellow arrow) in patient 2. MRCP, magnetic reso-
nance cholangiopancreatography.

FIGURE 1. Duodenal dilation with distorted ampulla seen in 
patient 1.

FIGURE 3. Cholangiogram from ERCP of patient 3 showing 
dilated CBD (yellow arrow) proximal to a long suprapapillary 
stricture (red arrow). CBD, common bile duct; ERCP, endo-
scopic retrograde cholangiopancreatography.
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with chronic pancreatitis in children; however, the cause of pancre-
atitis in annular pancreas remains obscure.18

In conclusion, altered duodenal anatomy seen in duodenal 
obstruction may lead to the obstruction of the pancreaticobiliary tree 
and subsequent development of pancreaticobiliary disease. More 
studies are needed to determine long-term risks of patients with 
altered duodenal anatomy in children.

REFERENCES
 1. Okuyama H, Kubota A, Kawahara H, et al. Frey procedure for chronic pancre-

atitis in a child with duodenal atresia and complex pancreaticobiliary disor-
ders. Eur J Pediatr Surg. 2010;20:45–47.

 2. Brinkley MF, Tracy ET, Maxfield CM. Congenital duodenal obstruction: 
causes and imaging approach. Pediatr Radiol. 2016;46:1084–1095.

 3. Zyromski NJ, Sandoval JA, Pitt HA, et al. Annular pancreas: dramatic differ-
ences between children and adults. J Am Coll Surg. 2008;206:1019–25; dis-
cussion 1025.

 4. Cheng L, Tian F, Zhao T, et al. Annular pancreas concurrent with pancreatico-
biliary maljunction presented with symptoms until adult age: case report with 
comparative data on pediatric cases. BMC Gastroenterol. 2013;13:153.

 5. Zoepf T, Zoepf DS, Arnold JC, Benz C, Riemann JF. The relationship 
between juxtapapillary duodenal diverticula and disorders of the bil-
iopancreatic system: analysis of 350 patients. Gastrointest Endosc. 
2001;54:56–61.

 6. Lytras D, Olde-Damink SW, Imber CJ, et al. Duodenal web in an adult pre-
senting with acute pancreatitis and acquired megaduodenum: report of a case. 
Surg Today. 2011;41:426–429.

 7. Spigland N, Yazbeck S. Complications associated with surgical treatment 
of congenital intrinsic duodenal obstruction. J Pediatr Surg. 1990;25: 
1127–1130.

 8. Escobar MA, Ladd AP, Grosfeld JL, et al. Duodenal atresia and stenosis: long-
term follow-up over 30 years. J Pediatr Surg. 2004;39:867–71; discussion 867.

 9. Tan HL, Jones PG, Auldist AW. Gallstones and duodenal atresia. Ann Acad 
Med Singap. 1985;14:604–608.

 10. Tchirkow G, Highman LM, Shafer AD. Cholelithiasis and cholecysti-
tis in children after repair of congenital duodenal anomalies. Arch Surg. 
1980;115:85–86.

 11. Urushihara N, Fukumoto K, Fukuzawa H, et al. Recurrent pancreatitis caused 
by pancreatobiliary anomalies in children with annular pancreas. J Pediatr 
Surg. 2010;45:741–746.

 12. Skar V, Skar AG, Osnes M. The duodenal bacterial flora in the region of 
papilla of Vater in patients with and without duodenal diverticula. Scand J 
Gastroenterol. 1989;24:649–656.

 13. Wu SD, Su Y, Fan Y, et al. Relationship between intraduodenal peri-ampul-
lary diverticulum and biliary disease in 178 patients undergoing ERCP. 
Hepatobiliary Pancreat Dis Int. 2007;6:299–302.

 14. Ruemmele P, Hofstaedter F, Gelbmann CM. Secondary sclerosing cholangitis. 
Nat Rev Gastroenterol Hepatol. 2009;6:287–295.

 15. Brooling J, Leal R. Secondary sclerosing cholangitis: a review of recent litera-
ture. Curr Gastroenterol Rep. 2017;19:44.

 16. Tarnasky PR, Hoffman B, Aabakken L, et al. Sphincter of Oddi dysfunc-
tion is associated with chronic pancreatitis. Am J Gastroenterol. 1997;92: 
1125–1129.

 17. Lin TK, Fishman DS, Giefer MJ, et al. Functional pancreatic sphincter dys-
function in children: recommendations for diagnosis and management. J 
Pediatr Gastroenterol Nutr. 2019;69:704–709.

 18. Ohno Y, Kanematsu T. Annular pancreas causing localized recurrent pancre-
atitis in a child: report of a case. Surg Today. 2008;38:1052–1055.

TABLE 2. Selected results

Time to presentation with bili-
ary complications (years)

Median 6

Mean 7.6

Outcomes   

 Endoscopic intervention 62.5% (5/8 ERCP)

 Surgical intervention 25.0% (1/8 liver transplant)
(1/8 choledocho-

duodenostomy)

Duration of follow-up following  
diagnosis (years)

Range 1–18

Median 7

Mean 8.13


