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bile duct as it extended posterior to the duodenum. Choloangiogram 
first performed through the gallbladder and then through the cyst did 
not demonstrate proximal filling of ductal structures. The cyst was 
mobilized and was sharply transected just below the bifurcation of 
the right and left hepatic ducts. Copious bile flow was noted from 
the proximal hepatic duct stump. The proximal hepatic stump 
appeared to be of normal ductal size measuring approximately 2-3 
mm in transverse diameter. This tract was easily intubated and 
cholangiogram demonstrated abnormal, but patent right and left 
hepatic ductal system with radicals (Figure 2). Because the diagnosis 
of biliary atresia versus choledochal cyst had not been entirely 
eliminated, the decision was made to reconstruct the patient’s biliary 
outflow with a hepaticoduodenostomy in the event that it may be 
necessary to re-operate to perform a hepatoportoenterostomy [1]. 
A short segment of 3.5 mm feeding tube was used as a stent in the 
hepatic duct and a hepaticoduodenostomy created.

On histologic examination of the liver wedge biopsies taken at the 
initial operation, fibrosis in mainly a portal distribution was evident, 
and bile ductular proliferation could be seen in most of the portal 
tracts.  The excess bile that accumulated secondary to downstream 
obstruction formed bile plugs in canaliculi and in the ductules. The 
resected cyst measured 1.5 × 1.2 ×0.8 cm with a wall thickness of 0.6 
cm and a lumen devoid of contents (Figure 3A).

Postoperatively the patient did well. The patient had return of 
bowel function and tolerated advancing his diet. His intra-abdominal 
drain was discontinued. Total bilirubin however, remained elevated 
and steroids were started one week postoperativelyin an effort to limit 
progressive fibrosis of the biliary tree [2,3]. His hyperbilirubinemia 
persisted. Given the persistent hyperbilirubinemia and pathologic 
findings consistent with biliary atresia, the decision was made to 
take the patient back to the operating room for a formal Kasai 
portoenterostomy.

Second Operative Course
The patient was brought back to the operating room on DOL 70. 

Case Report
Our patient was a 34-week, 3.2 kilogram premature but otherwise 

healthy-appearing African American male infant with no significant 
family history. After a short hospital stay during which the patient 
was noted to be hyperbilirubinemic, he was discharged home on day 
of life (DOL) five. While at home the patient remained jaundiced 
and developed acholic stools. He was evaluated by Pediatric 
Gastroenterology and worked up with hepatobiliary iminodiacetic 
acid (HIDA) scan and ultrasound (Figure 1), which were consistent 
with choledochal cystand possible biliary atresia. The patient was 
referred to Pediatric Surgery for definitive management.

Operative Approach
The patient was taken to the operating room on DOL 28. At 

exploration, the gallbladder was noted to be atretic with clear mucus. 
The liver was somewhat firm in texture and dark red-grey in color. 
There was no obvious cirrhosis or fibrosis. Liver biopsies were taken 
and sent for pathology. At the confluence of the cystic and hepatic 
ducts, a 2-3 cm cyst was noted with obliteration of the distal common 
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His original incision was reentered and the hepaticoduodenostomy 
was taken down. The duodenotomy was closed transversely. 
Dissection was then carried down toward the porta hepatis. A rather 
broad liver plate was identified and sharply incised at which point 
good bile flow was noted. A hepatoportoenterostomy was then 
created using a mobilized antecolic jejunal conduit. The liver biopsy 
performed at the time of the Kasai portoenterostomy demonstrated 
progression of the fibrosis, and the common right and left hepatic 
ducts resected were markedly narrowed, the central lumen obscured 
by fibrosis. Denudation of the epithelium proximally was followed in 
the distal region by focal absence of the lumen (Figure 3B).

The patient’s second postoperative course was protracted. 
While his bilirubin trended down gradually, he had slow return of 
bowel function and persistent abdominal distention. A HIDA scan 

demonstrated biliary drainage without evidence of anastomotic leak.

Several weeks after his second operation he was readmitted with 
fevers and feeding intolerance. On workup he was found to have new 
cavitary lesion consistent with abscess of the left hepatic lobe (Figure 
4A). A percutaneous drain (Angiotech, Vancouver, BC) was placed 
and a study through the drain demonstrated continuity with the left 
hepatic duct (Figure 4B). This was therefore felt to be infected biliary 
abscess rather than bile lake formation. The patient subsequently 
developed an anastomotic stricture which was amendable to drainage 
catheter placement through the percutaneous drain (Cook Medical, 
Bloomington, IN). This drain was later internalized and upsized from 
5-French to 6.5-French to maintain the patency of his anastomosis. 
After several weeks, the catheter was removed and drain study 
demonstrated patent intrahepatic ducts. All drains were therefore 

 

Figure 1: Preoperative Ultrasound (A) and HIDA scan (B) demonstrating a cyst at the portahepatis, absent gall bladder, and biliary outflow obstruction.

 

Figure 2: Intraoperative cholangiogram through proximal hepatic duct demonstrating ectatic but patent intrahepatic ducts. Arrow indicates catheter in hepatic duct.
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removed. At the recommendation of gastroenterology, he continues 
to be on prophylactic Ursodeoxycholic acid and sulfamethoxazole/
trimethoprim. He is now four years out from his last surgery. He is 
followed biannually by gastroenterology, and annually by pediatric 
surgery. He has had no episodes of jaundice, cholangitis, or changes 
in stooling pattern. His bilirubin levels have remained normal. He is 
at the 95th percentile for weight.

Discussion
Surgical correction is required in the treatment for pediatric 

biliary atresia and choledochal cyst. Age at initial operation has 
been shown to have the most significant effect on overall survival 
and subsequent need for liver transplant [4-6]. Recently, there 
have been multiple articles published, highlighting the difficulty in 
distinguishing between variants of biliary atresia and choledochal cyst 
in pediatric hepatobiliary surgery [4,5,7,8]. The adjunct of specific 
ultrasound findings have been described to help differentiate biliary 
atresia from choledochal cyst are supportive but not definitive [9]. 
Regardless, successful surgical management of this disorder requires 
accurate initial differentiation between choledochal cyst and biliary 
atresia. Attempts to establish radiographic diagnostic criteria have not 

 

Figure 3: Liver Histopathology. (A) Hematoxylin& Eosin, 100X magnification– wall of choledochal cyst, with epithelial denudation, inflammation, and reactive 
hyalinization; (B) Trichrome stain, 200X magnification– liver biopsy from Kasai hepatoportoenterostomy with marked fibrosis, proliferation of bile ducts, and 
cholestasis.

 

Figure 4: (A) Ultrasound demonstrating abscess in the left hepatic lobe; (B) Drain study through percutaneous drain demonstrating continuity between the 
cavity and the main left hepatic duct.
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been highly successfully, and the mainstay of diagnosis still includes 
surgical exploration for pathology and cholangiography [4,10].

In our case report, the patient was diagnosed early in life with 
obstructive jaundice. However, as has previously been reported in 
other patients, imaging studies were inconclusive in differentiating 
between choledochal cyst and biliary atresia [10,11].Despite this, our 
patient underwent operative management in a timely fashion. Liver 
parenchymal biopsies taken at the beginning of the operation were 
consistent with biliary atresia. Intraoperatively, a cystic structure was 
identified at the confluence of the cystic and hepatic ducts giving 
the appearance of a Type I choledochal cyst with distal atresia. This 
diagnosis was further reinforced whereupon transecting the proximal 
hepatic duct, good bile flow was noted and cholangiogram was able 
to demonstrate patent right and left hepatic ducts with radicals. 
Our patient failed reconstruction with hepaticoduodenostomy and 
eventually required formal portoenterostomy as he had progression 
of fibrosis. Kasai portoenterostomy remains first-choice procedure. 
In the long term, patients with biliary atresia may go on to require 
liver transplantation, even into adulthood [12].

Conclusions
Despite good evidence to support the diagnosis of Type I 

choledochal cyst with distal atresia, our patient failed reconstruction 
with hepatoduodenostomy and eventually required a second 
operation with formal Kasai portoenterostomy [13]. We believe 
that this case highlights the difficulties in making the diagnosis in 
the setting of congenital anomalies of the pediatric biliary tree and 
underscores the importance of surgical exploration and pathologic 
diagnosis. It is unclear whether the patient’s phenotype was a variant 
in the spectrum of biliary atresia and choledochal cyst or whether this 
infant’s prematurity created an evolution of postnatal progressive 
fibrosis, which ultimately led to failure of his initial reconstruction. 
Recent case reports have described the caveats of diagnosing biliary 
atresia in the setting of choledochal cyst, which correlate with our 
report [11,14,15]. Despite postoperative setbacks following his second 
operation, the patient is doing well and liver functions have stabilized 
near normal at four years of age.
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