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Case report

Congenital or acquired? Obstructive jaundice in
reoperated duodenal atresia

Mervin Feng Ji Goh, Malcolm Han Wen Mak, Yee Low, Caroline Choo Phaik Ong

SUMMARY

A 55-day-old boy was transferred to our unit with
intestinal obstruction and obstructive jaundice after two
neonatal operations for duodenal atresia and intestinal
malrotation. Abdominal ultrasound showed dilated
intrahepatic and extrahepatic ducts with cut-off at the
distal common bile duct (CBD). He underwent emergency
laparotomy for adhesive intestinal obstruction with a
contained abscess from mid-jejunal perforation. Biliary
dissection was not attempted due to poor preoperative
nutritional status. Tube cholecystostomy was created

for biliary decompression. Postoperative magnetic
resonance cholangiopancreatography showed dilated
CBD with cut-off at the ampulla but did not demonstrate
pancreaticobiliary maljunction (PBMJ). The diagnostic
dilemma was whether our patient had congenital PBMJ
or had developed biliary stricture from perioperative
ischaemic scarring. He underwent definitive surgery

at 7 months: excision of dilated CBD with Roux-en-Y
hepaticojejeunal reconstruction, excisional tapering
duodenoplasty and jejunostomy creation. Intraoperative
finding was type | choledochal cyst and subsequently
confirmed on histology. Postoperative recovery was
uneventful and bilirubin levels normalised.

BACKGROUND

Congenital duodenal atresia is often associated
with anomalies in the cardiac, urological, skeletal
and central nervous systems. Associated hepati-
copancreatic and gastrointestinal tract anomalies
include oesophageal atresia, anorectal malforma-
tion, intestinal malrotation, pancreatic anomalies
and rarely biliary tract anomalies." Early and late
complications of duodenal atresia surgery include
megaduodenum, gastro-oesophageal reflux disease,
peptic ulcer, anastomotic leak or stricture, adhesive
intestinal obstruction, motility disorder and biliary
drainage problems.” We summarise the literature
and discuss the diagnostic challenge in managing
a patient with duodenal atresia and malrotation
who developed postoperative obstructive jaundice
with subsequent diagnosis of choledochal cyst and
megaduodenum.

CASE PRESENTATION

A baby boy conceived via in vitro fertilisation,
was delivered at 35 weeks and 5 days of gestation
by normal vaginal delivery at a private hospital
weighing 2195g. He developed bilious vomiting
and underwent laparotomy, duodenoduodenos-
tomy and Ladd’s procedure for duodenal atresia

and intestinal malrotation. Postoperatively, the
patient developed intestinal obstruction and under-
went laparotomy, adhesiolysis and revision of anas-
tomosis on day 10 of life. He achieved oral feeding
and was discharged home at the age of 28 days. Two
weeks later, he developed vomiting associated with
abdominal distension and hematochezia. He was
readmitted to the private hospital and treated for
enterocolitis with intravenous antibiotics. Subse-
quently, he continued to have high nasogastric aspi-
rates with dilated bowel loops seen on abdominal
X-ray and was then transferred to our institution
for further management of intestinal obstruction.

On transfer at the age of 55 days, he was
severely malnourished, weighing 3.00kg. He had
microtia with bilateral hearing loss but no other
dysmorphism. Initial investigations showed conju-
gated hyperbilirubinaemia (bilirubin 147 pmol/L,
alanine aminotransferase 26 U/L, aspartate amino-
transferase 42 U/L, alkaline phosphatase 246 U/L,
gamma-glutamyl transferase 145 U/L). Ultrasound
scan of the abdomen showed dilatation of the
intrahepatic ducts and common bile duct (CBD),
with abrupt calibre change in the distal CBD adja-
cent to the pancreatic head and non-visualisation
of the distal CBD within the pancreatic head.
The patient was given total parenteral nutrition,
intravenous antibiotics and underwent a trial of
conservative management of presumed adhesive
intestinal obstruction. At laparotomy, he was found
to have extensive abdominal adhesions with mid-je-
junal obstruction associated with perforation and
contained abscess. Limited resection and primary
anastomosis of the jejunum was performed. The
previous duodenoduodenal anastomosis was intact
without stenosis; however, there was massive
megaduodenum with redundant duodenum folding
on itself causing partial extrinsic obstruction. A
naso-jejunal feeding tube was manipulated past the
megaduodenum transition to normal distal bowel
to stent the lumen. Previous Ladd’s procedure had
been performed with wide base of small mesentery.
There was a firm liver and a distended gallbladder.
No attempt was made at biliary tree dissection
because of the poor preoperative nutritional status.
Tube cholecystostomy was created to decompress
the biliary system.

The patient was discharged home on nasoje-
junal feeding a month after the operation with a
weight of 3.41kg with plan for definitive surgery
at a later date. In the interim, he required close
outpatient follow-up to manage enteral fluid calcu-
lations for high biliary drainage losses from the tube
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Figure 1

Cholecystogram showing dilated CBD with no flow of
contrast into duodenum. CBD, common bile duct.

cholecystostomy and catch-up weight gain. He required admis-
sion for intravenous antibiotic treatment for an episode of chol-
angitis at the age of 5 months.

INVESTIGATIONS

Tube cholecystogram that showed a dilated CBD with no
passage of contrast into duodenum (figure 1). Magnetic reso-
nance cholangiopancreatography showed dilated CBD up to
1.1cm in diameter with abrupt narrowing of the distal CBD in
the expected region of the ampulla but could not demonstrate a
pancreaticobiliary maljunction (PBM]). The pancreatic duct was
not dilated (figure 2).

TREATMENT

He underwent definitive surgery at the age of 7 months: excision
of the dilated CBD with Roux-en-Y hepaticojejeunal reconstruc-
tion, excisional tapering duodenoplasty and formal jejunostomy
creation. Intraoperative findings were typical of fusiform type I
choledochal cyst with insertion of the cystic duct just below the
bifurcation into right and left hepatic ducts.

OUTCOME AND FOLLOW-UP

Postoperative recovery was uneventful and bilirubin levels
normalised. Histology of the excised CBD was consistent with
type I choledochal cyst.

DISCUSSION

Embryological development of the biliary tract and the
duodenum involve lumen formation through recanalisation and
Boyden highlighted the possibility of combined developmental
anomalies of duodenum and the pancreaticobiliary ductal
system due to anatomical proximity.®> An early necropsy series
by Reid described 9 neonatal patients with congenital biliary

Figure 2 MRCP showing dilated CBD with abrupt cut-off in the
expected region of the ampulla (coronal). CBD, common bile duct;
MRCP, magnetic resonance cholangiopancreatography.

Unusual association of diseases/symptoms

tract abnormalities out of a total of 167 patients with duodenal
obstruction.* In that series, there were five patients with distal
biliary tract stenosis of which three had prior duodenal atresia
operations, three patients with gallbladder agenesis and one
patient with partial duplication of the CBD. Reid suggested that
biliary obstruction resulted from luminal epithelial hyperplasia
rather than failure to recanalise, since the patients had bile in
the meconium and/orthe gallbladder. Thus, he anticipated the
possibility of choledochal cyst associated with duodenal atresia,
although there were none in that series. Twenty years later,
Bailey et al reported the first case of choledochal cyst operated
in a patient 4 years after the initial duodenal atresia surgery.’
Another case report described a patient with choledochal cyst
that developed 13 years after duodenojejunostomy which was
treated by cyst excision, conversion to duodenoduodenostomy
and hepaticojejunostomy reconstruction.! Since then, nine
cases of choledochal cyst associated with duodenal obstruction
have been reported; the majority were associated with annular
pancreas®™™® except for one with a normal pancreas.'* Most
of these patients had an extrahepatic and/or extrapancreatic
choledochal cyst, with two cases being intrapancreatic.

Choledochal cyst formation has been attributed to reflux of
pancreatic enzymes into the biliary system due to congenital
PBM]J, an anomaly in which the pancreatic and common bile
duct fuse outside of the ampulla of Vater.’ Iwai et al specu-
lated that the reason choledochal cysts were not recognised at
the operation for duodenal atresia was because patients with
pre-existing PBM] initially had minimal CBD dilatation which
subsequently grew more obvious with time."* Shih et al high-
lighted the high prevalence of associated annular pancreas
suggesting that embryological events around ventral pancreas
rotation contributes to the risk of PBMJ and duodenal obstruc-
tion.'? Other authors have reported combinations of choledo-
chal cyst with malrotation and anatomically proximal anomalies
of annular pancreas'® or duodenojejunal atresia.!”

The diagnostic concern for our patient was whether he had
congenital PBM] or had developed biliary stricture due to
perioperative scarring and ischaemia. At the time of presenta-
tion with cholestatic jaundice, he had already undergone two
operations in the region of the ampulla of Vater and did not
have any prior hepatobiliary ultrasound imaging. A diagnosis of
biliary stricture rather than choledochal cyst would allow the
consideration of other management options like dilatation and
stenting. There were also financial implications as medical insur-
ance coverage for the biliary surgery would exclude congenital
conditions. As preoperative imaging could not confirm the diag-
nosis, we opted for definitive surgery appropriate for choledo-
chal cyst management.

At the age of 2 months, our patient is the youngest case report
of choledochal cyst associated with duodenal atresia since prior
paediatric patients ranged from 2 to 12 years of age.' >~ Hence,
our case supports the assertion by previous authors® > '3 that
metachronous presentation of choledochal cyst and duodenal
atresia represent delayed manifestation of a congenital PBM] or
distal biliary tract stenosis.

Megaduodenum is a known late complication after repair of
duodenal obstruction and can occur up to 59 years postopera-
tively.'"® Grosfeld and Rescorla reported two cases of megadu-
odenum which required tapering duodenoplasty to improve
duodenal emptying.! Escobar et al reported 4 cases of megaduo-
denum that required tapering duodenoplasty in the largest single
institution series of 169 patients with duodenal obstruction.?
The cause of megaduodenum after duodenal atresia repair is
unclear. Authors have suggested that it may result from chronic
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dysmotility of the duodenum that occurs after duodenal atresia
repair'’ since megaduodenum has been described resulting from
chronic obstruction associated with malrotation.”” Operative
management of megaduodenum, often tapering duodenoplasty,
has the advantage of creating more effective coaptation of the
duodenal wall to improve duodenal peristalsis and allowing
earlier feeding but results in a relatively long suture line that
predisposes to anastomotic leakage.”'* Tt is difficult to predict
which patients would benefit from duodenoplasty at the time of
the initial surgery. Variable degree of proximal duodenal dilata-
tion is always present in duodenal atresia and most patients have
resolution of the duodenal dilatation after simple duodenoduo-
denostomy.”* Chen et al recommend routine tapering duodeno-
plasty when megaduodenum of >5cm in diameter is present.”’
We chose to perform elective tapering duodenoplasty at the same
setting of the choledochal cyst surgery since our patient had
already undergone prolonged nasojejunal stenting of the duode-
noduodenal anastomosis with proximal nasogastric tube decom-
pression without any improvement in the megaduodenum.

Learning points

» Duodenal atresia and/or malrotation may be associated with
congenital biliary tract abnormalities.

» Atypical presentations of duodenal atresia associated with
malrotation or annular pancreas should raise the clinical
suspicion of possible pancreaticobiliary maljunction.

» Congenital biliary tract abnormalities may not be recognised
during the initial surgery for duodenal atresia and may
manifest later. Consider early evaluation of the biliary system
to identify biliary tract abnormalities in atypical presentations
of duodenal atresia.
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