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Background: Congenital hepatic hilar cysts are rare. Some are 
simple and do not require intervention, but some biliary cystic 
malformations impose the risk of morbidity and mortality. 
Objectives: To assess a series of five patients presenting with 
congenital hepatic hilar cysts.      
methods: We retrospectively reviewed all cases presenting 
to our pediatric surgical service between January 2010 and 
December 2012 and found to have a congenital hepatic hilar 
cyst. Data regarding clinical, radiological, operative and 
pathological features were analyzed.
results: Five children with congenital cyst of the hepatic hilum 
were identified; four of them were diagnosed prenatally. 
Four children had undergone surgical intervention: one with 
intrahepatic choledochal cyst, one with epidermoid cyst, and 
two with biliary atresia and an associated cyst of the common 
bile duct. In another case of choledochal cyst the treatment was 
conservative. All children except one had a good prognosis; 
one child with biliary atresia required liver transplantation. 
conclusions: The differential diagnosis of congenital hepatic 
hilar cyst includes a broad spectrum of pathologies. It is essen- 
tial to diagnose biliary atresia as early as possible. Signs such 
as smaller cysts in association with a hypoplastic gallbladder 
and direct hyperbilirubinemia may be suggestive of biliary 
atresia.
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aBstract:

KeY wOrds:

c ongenital hepatic cysts are comparatively rare, but the rate 
of diagnosis during pregnancy is increasing due to the 

routine use of prenatal ultrasound [1]. The differential diagno-
sis of a solitary hepatic cyst includes simple cyst, choledochal 
cyst, biliary atresia, mesenchymal hamartoma, cystic tumors 
(including embryonal sarcoma, dermoid and teratoma), ciliated 
foregut cyst, and mesenchymal cysts [2]. Since most congenital 
hepatic cysts are parenchymal in origin and simple in nature 
(consisting of a basic cuboidal epithelium with peripheral loose 
connective tissue), many cases do not require specific treatment 
as they spontaneously regress over time [3]. Although there is 

a broad differential diagnosis of congenital hepatic hilar cysts, 
it is imperative to differentiate these from associated cases of 
choledochal cysts with or without biliary atresia [4,5]. 

We report a series of five patients presenting with hepatic 
hilar cysts to our pediatric surgical service at the Safra Children 
Hospital. Their clinical and imaging features are described and 
recommendations regarding their clinical management are 
provided.

Patients and metHOds

All cases presenting to our pediatric surgical service between 
January 2010 and December 2012 and found to have a con-
genital hepatic hilar cyst were retrospectively reviewed. Data 
regarding clinical, radiological, operative and pathological 
features were analyzed. Five children with congenital cyst of 
the hepatic hilum were identified; four of them were diagnosed 
prenatally. Four children had undergone surgical intervention 
(at average age 6.3 ± 6.2 months) and in one case the treatment 
was conservative. All patients were operated on by the same sur-
gical team. The median follow-up was 27 months (range 9–45 
months). The Institutional Review Board of the local Hospital 
Ethics Committee approved the assessment of case studies. 
Table 1 presents a clinical summary of the cases.

Patient 1

A cystic lesion (maximal diameter 18 mm) at the hepatic hilum 
was detected on routine prenatal ultrasound performed in the 
third trimester. A full-term girl was born without hepatospleno-
megaly. Postnatal ultrasound at 3 days demonstrated a 19 mm 
round cyst located anterior to the bifurcation of the portal vein 
without dilatation of the intra- or extrahepatic bile ducts and 
with a normal gallbladder; these findings were compatible with 
type II choledochal cyst. HIDA scan confirmed the diagnosis of 
an intrahepatic choledochal cyst with passage of the tracer into 
the cyst after 5 minutes. At age 7 months the patient underwent 
a laparotomy with excision of the intrahepatic choledochal cyst 
without need for bile duct reconstruction. The intraoperative 
findings confirmed a normal gallbladder, normal common bile 
duct, and 2 cm intrahepatic cyst located between the anterior 
and posterior branches of the right hepatic duct. Intraoperative 
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cholangiography showed a fine communication between the 
cyst and the branches of the right hepatic duct [Figure 1]. 
Histology showed a benign cystic lesion with a fibrotic vas-
cularized wall and no definitive epithelial lining. The child 
remains well and asymptomatic 2 years after surgery.

Patient 2

A 16 mm cyst at the hepatic hilum located posterior to a small 
gallbladder was detected on a routine prenatal ultrasound at 
the 29th gestational week. Magnetic resonance imaging at the 
30th gestational week demonstrated a 14 mm hepatic hilar cyst 
connected to a small gallbladder with an irregular wall, find-
ings suggestive of choledochal cyst. A full-term girl was born 
with normal bilirubin and liver enzymes. A postnatal ultra-
sound showed normal liver echogenicity without dilatation of 
the intra- or extrahepatic bile ducts; also depicted was a small 

shrunken gallbladder and a 22 mm cyst of the hepatic hilum 
with a thin regular wall. The baby was discharged from hospital 
at the age of 5 days and was treated conservatively, at her parents’ 
request. Serial ultrasound examinations demonstrated stable 
size of the cyst. She remains asymptomatic at 2 years follow-up 
and is scheduled to undergo elective surgery in early 2015. 

Patient 3

A 9 month old boy with a perinatal diagnosis of a hepatic cyst 
was born at full term and was asymptomatic with normal labo-
ratory evaluation and development. Repeat ultrasound examina-
tion showed a lobular cystic lesion located at the hepatic hilum 
with a maximal diameter of 32 mm that contained echogenic 
sediment, raising the diagnosis of a choledochal cyst. Figure 2 
shows a comparative computed tomography scan. HIDA scan 
showed non-filling of the cyst with the tracer and normal pas-

Figure 1. Intraoperative cholangiograms 

C = cyst

C = cyst, G = gallbladder

[B] Patient 4: 
intraoperative 
cholangiography 
demonstrating 
fine atretic bile 
ducts arborizing 
from the base 
of a hepatic 
hilar cyst. These 
findings are 
compatible with 
a diagnosis of 
biliary atresia

[a] Patient 1: 
intraoperative 
cholangiography 
performed via 
the cystic duct 
demonstrating 
an intrahepatic 
choledochal 
cyst (arrowhead) 
adjacent to the 
right hepatic duct 
(arrow)
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Figure 2. Cross-sectional studies

[a] Patient 3: 
preoperative 
computed 
tomography 
scan at 16 
months showing 
a lobular cystic 
lesion at the 
hepatic hilum

[B] Patient 4: 
magnetic resonance 
cholangiopancreatogram 
(MRCP) showing a 
hepatic hilar cyst 
(arrowhead) with an 
absent gallbladder and 
findings compatible 
with extrahepatic biliary 
atresia
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means of a Kasai porto-enterostomy. Histology of the liver was 
compatible with a ductal plate malformation and the cyst was 
lined with columnar epithelium showing occasional foci of squa-
mous metaplasia. Although the early postoperative course was 
uneventful, there were recurrent episodes of cholangitis and the 
child underwent liver transplantation at age 9 months.

Patient 5

A cyst of the hepatic hilum was detected on routine prenatal 
ultrasound at the 23rd gestational week. No gallbladder was 
detected. A fetal MRI scan could not identify the gallbladder. A 
full-term baby was born and postnatal ultrasound performed at 
3 days showed a 16 mm cystic lesion of the hepatic hilum consis-
tent with a type I choledochal cyst, as well as a small gallbladder 
and minimal dilatation of the intrahepatic bile ducts. A HIDA 
scan showed homogeneous tracer uptake within the liver but 
the intrahepatic and extrahepatic bile ducts were not seen, find-
ings consistent with the diagnosis of biliary atresia. Laparotomy 
at 12 days showed a soft cholestatic liver with a cystic lesion 
of the hepatic hilum connected to a hypoplastic gallbladder. 
Intraoperative cholangiography confirmed fine arborizing 
bile ducts emanating from the base of the cyst. Following cyst 
excision, a Kasai porto-enterostomy was performed. Histologic 
examination of the liver specimen showed dysmorphic bile 
ducts, cholangiolar proliferation, and features of a ductal plate 
malformation. These histological findings are consistent with 
the diagnosis of biliary atresia. The postoperative course was 
uneventful, with bilirubin and liver enzyme levels gradually 
returning to normal. The child remains asymptomatic and 
anicteric with normal level of bilirubin 2.5 years after surgery.

discussiOn

Congenital biliary duct cysts are anomalies of the biliary tree 
characterized by cystic dilatation of portions of the extra- 
hepatic and/or intrahepatic biliary ducts, and may manifest as 
jaundice, right upper quadrant pain, or a palpable abdominal 
mass. These cysts may also be asymptomatic and detectable 
only by prenatal ultrasound or imaging in the postnatal period 
performed for unrelated symptoms. These conditions are rare, 
accounting for 1% of benign biliary disease, with a very low 
incidence in Western populations (1: 150,000 births) [6]. 

Current surgical management of choledochal cysts includes 
total cyst excision with biliary reconstruction using Roux-en-Y 
choledochojejunostomy or choledochoduodenostomy, or simple 
cyst excision depending on the anatomy of the cyst as defined by 
the original classification of biliary cysts proposed by Alonso-
LEJ et al. in 1959 [7]. This classification system was updated by 
Todani et al. [8] and is the one we use. This system describes 
five main types; our cases of choledochal cysts (patients 1 
and 2) are classified as type II according to the Todani et al.  
classification. 

sage of the tracer into the bowel. At age 16 months a laparotomy 
was performed with excision of an intrahepatic cyst that was 
located inside segment IV and had no connection to the bile 
ducts on intraoperative cholangiography. Histology showed the 
lesion to be a cystically dilated duct lined with non-keratinizing 
squamous epithelium and associated with focal reactive changes 
only. The duct wall comprised fibrotic tissue with limited dis-
persed and disorganized smooth muscle fibers and foci of 
chronic inflammation [Figure 3]. These findings are compatible 
with a diagnosis of epidermoid cyst. The postoperative course 
was uneventful and the child is well and asymptomatic 3.5 years 
after surgery. Serial ultrasound examinations have been normal. 

Patient 4

A 6 week old boy was referred to our hospital after his parents 
noticed jaundice. The child was born at full term after a normal 
pregnancy and was discharged from hospital at age 3 days with 
a total bilirubin level of 12.8 mg/dl. At postnatal follow-up his 
bilirubin level rose to 13 mg/dl (direct bilirubin level 6.5 mg/dl, 
alkaline phosphatase level 1300 IU/L). Ultrasound examination 
performed at age 6 weeks showed a normal gallbladder with a 19 
mm cyst located between the left and right branches of the portal 
vein with close proximity to the proximal part of an irregular and 
dilated left hepatic duct. These findings were suggestive of a cho-
ledochal cyst. Magnetic resonance cholangiopancreatography 
(MRCP) showed findings compatible with extrahepatic biliary 
atresia [Figure 2]. Laparotomy performed at 7 weeks showed 
that the liver was already cirrhotic. A cystic lesion in the hepatic 
hilum was connected to a hypoplastic gallbladder. Intraoperative 
cholangiography demonstrated fine bile ducts arborizing from 
the base of the cyst [Figure 1]. The cystic mass was excised by 

Figure 3. Hematoxylin-eosin staining of the specimen. The cyst 
lining consisted of non-keratinizing squamous epithelium, and the 
wall of the cyst comprised fibrotic tissue with limited dispersed and 
disorganized smooth muscle fibers and foci of chronic inflammation
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differentiate between biliary atresia and choledochal cysts. 
According to the study of Casaccia et al. [4], a small anechoic 
hepatic hilar cyst and absent gallbladder are sonographic find-
ings suggestive of biliary atresia in contrast to choledochal cyst; 
Jiexiong et al. [5] reached similar conclusions in their study. 
Saito and co-authors [10] concluded that the changes in biliary 
cyst size reflect the amount of bile excreted from the liver and 
the patency of the bile ducts throughout gestation. Biliary cystic 
malformation cases with a small cyst throughout gestation can 
include some biliary atresia cases, and these cases are related to 
poorer bile flow and more severe liver fibrosis [10]. According 
to the study of Tanaka and co-researchers [16], findings con-
sistent with biliary atresia as compared with choledochal cyst 
include cyst size smaller than 21 mm and direct bilirubin level 
greater than 2.5 mg/dl. In all patients in this study a gallbladder 
was demonstrated by ultrasound examination, but the appear-
ance of the gallbladder did not help to differentiate between the 
two groups. In our study as well, small cyst size, hypoplastic 
gallbladder, and high level of direct bilirubin at admission were 
features noted in the two patients with biliary atresia as com-
pared to the other patients [Table 1].

The current management for choledochal cyst in most cases 
involves complete cyst excision with biliary reconstruction. 
The timing of surgery remains controversial. Foo et al. [17] 
evaluated the clinical outcomes of patients whose diagnosis 
was made prenatally compared to those diagnosed after birth, 
and showed that those diagnosed prenatally had earlier surgery 
and fewer adverse complications [17]. This issue is debatable 
since in older infants (age > 3 months) biliary-enteric anasto-
moses are technically easier to perform [18]. Although the sur-
gical management of biliary cystic disease is successful in 90% 
of cases, early morbidity can occur in 2.5–25% of patients and 
includes biliary or pancreatic fistula, biloma and cholangitis 
[19]. Late-term complications occur in 25% of patients. These 
include delayed anastomotic stricture, cholangitis, choledocho-
lithiasis, liver failure and even cholangiocarcinoma. Regarding 
hepatic hilar epidermoid cysts (as described in patient 3), these 
cysts are extremely rare and probably should be excised due to 
their possible malignant potential [20]. 

In summary, congenital hepatic hilar cysts are rare, and the 
differential diagnosis includes a broad spectrum of pathologies, 

Biliary atresia with simultaneous cystic lesions of the bile 
ducts constitute rare malformations and may make the preop-
erative diagnosis confusing [9]. It may be difficult to differentiate 
between biliary atresia and true choledochal cysts. Some types 
of biliary atresia (type I cystic and type IIId), which account for 
approximately 5% of all cases, manifest as biliary cystic malfor-
mation [10]. Muise at al. [11] suggested that biliary atresia asso-
ciated with cystic disease is a distinct subtype most commonly 
associated with type 1 biliary atresia, an absence of other con-
genital anomalies, and an overall better prognosis. These cases 
(patients 4 and 5 in our series) are extremely rare; Takahashi 
and colleagues [12] reported an incidence of 12 cases over a 
period of 45 years, out of 200 cases of biliary atresia [12]. Earlier 
detection and diagnosis of biliary atresia associated with cystic 
structures in the hilum may contribute to a better prognosis 
after porto-enterostomy in these infants. 

An algorithm for management of antenatally diagnosed bili-
ary cystic lesions was proposed by Davenport and Hadzic [13]: 
namely, the first study after birth should be a confirmatory ultra-
sound scan at age 1 week, and if the intrahepatic bile ducts are 
not dilated, further studies (radionuclide scan, endoscopic ret-
rograde cholangiography, liver biopsy) are needed to differenti-
ate between non-obstructed choledochal cyst and biliary atresia. 
Cholangiographic determination of bile duct continuity can be 
further assessed by endoscopic retrograde cholangiopancreatog-
raphy (ERCP), magnetic resonance cholangiopancreatography 
(MRCP), percutaneous transhepatic cholangiography (PTC), or 
intraoperative cholangiography (IOC). Computed tomography 
cholangiography is useful in showing continuity of the cyst with 
the main biliary tree as well as its relationship to surrounding 
structures, where it is more accurate than ultrasound in visu-
alizing the intrahepatic bile ducts, the distal bile duct and the 
pancreatic head; high quality images without respiratory arti-
facts may be superior to MR scans in some infants [14]. In cases 
where dilated intrahepatic ducts are detected, MRCP may help 
to distinguish type I choledochal cyst from type IV variants, 
which may alter the operative approach [15].

The presence of biliary atresia must be defined early in the 
first weeks of life as this requires early surgical treatment to 
prevent liver damage. Previous studies described clinical and 
radiological characteristics of hepatic hilar cysts that can help 

table 1. Summary of cases

OutcomeOperative procedure
direct bilirubin level at 
admission (mg/dl)gallbladder

cyst maximal 
diameter (mm)diagnosisPatient no.

AsymptomaticCE0.7Normal20Intrahepatic choledochal cyst1

Asymptomatic–0.7Small22Choledochal cyst2

AsymptomaticCE0.2Normal32Epidermoid cyst3

Liver TransplantationCE + PE6.5Hypoplastic19Biliary atresia with choledochal cyst4

AsymptomaticCE + PE5.7Hypoplastic16Biliary atresia with choledochal cyst5

CE = cyst excision, PE = porto-enterostomy
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as presented in our study, ranging from benign conditions to 
biliary cystic malformations that require early surgical interven-
tion. The diagnosis may be challenging, and specialized imag-
ing should be performed to define the anatomic connection 
between the cyst and the biliary tree and the developmental 
status of the gallbladder in order to differentiate those cases 
with attendant biliary atresia, which requires urgent surgery. 
Small hepatic hilar cysts, hypoplastic gallbladder and high lev-
els of direct bilirubin are suggestive of biliary atresia.
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Several features common to a Western lifestyle, including 
obesity and low levels of physical activity, are known risk 
factors for gastrointestinal cancers. There is substantial 
evidence suggesting that diet markedly affects the 
composition of the intestinal microbiota. Moreover, there 
is now unequivocal evidence linking dysbiosis to cancer 
development. However, the mechanisms by which high-fat 
diet (HFD)-mediated changes in the microbial community 
affect the severity of tumorigenesis in the gut remain to be 
determined. Schulz et al. demonstrate that an HFD promotes 
tumor progression in the small intestine of genetically 
susceptible, K-rasG12Dint, mice independently of obesity. HFD 
consumption, in conjunction with K-ras mutation, mediated 
a shift in the composition of the gut microbiota, and this 
shift was associated with a decrease in Paneth cell-mediated 
antimicrobial host defense that compromised dendritic 
cell recruitment and MHC class II molecule presentation 
in the gut-associated lymphoid tissues. When butyrate 

was administered to HFD-fed K-rasG12Dint mice, dendritic 
cell recruitment in the gut-associated lymphoid tissues 
was normalized, and tumor progression was attenuated. 
Importantly, deficiency in MYD88, a signaling adaptor for 
pattern recognition receptors and Toll-like receptors, blocked 
tumor progression. The transfer of fecal samples from HFD-fed 
mice with intestinal tumors to healthy adult K-rasG12Dintmice 
was sufficient to transmit disease in the absence of an HFD. 
Furthermore, treatment with antibiotics completely blocked 
HFD-induced tumor progression, suggesting that distinct 
shifts in the microbiota have a pivotal role in aggravating 
disease. Collectively, these data underscore the importance 
of the reciprocal interaction between host and environmental 
factors in selecting a microbiota that favors carcinogenesis, 
and they suggest that tumorigenesis is transmissible among 
genetically predisposed individuals. 
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High-fat diet mediated dysbiosis promotes intestinal carcinogenesis independently of obesity




