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Congenital web formations are extremely rare anomalies of the extrahepatic biliary tree. We herein report a case of common bile duct
septum combined with multiple intrahepatic bile duct strictures in a 74-year-old female patient who was successfully treated with
radiological intervention. The patient initially visited the hospital because of upper abdominal pain. Imaging studies revealed multifo-
cal strictures with dilatation in both intra- and extrahepatic ducts; the final clinical diagnosis was congenital common bile duct web
combined with multiple intrahepatic duct strictures. Surgical treatment was not indicated because multiple biliary strictures were un-
treatable, and the disease was clinically diagnosed as benign. The multiple strictures were extensively dilated twice through bilateral
percutaneous transhepatic biliary drainage (PTBD) for 2 months. After 1 month of observation, PTBD catheters were successfully re-
moved. The patient is doing well at 6 months after completion of the radiological intervention, with the maintenance of normal liver
function. Congenital web of the bile duct is very rare, and its treatment may vary depending on the patterns of biliary stenosis. In cas-
es where surgical intervention is not indicated for congenital web and its associated disease, radiological intervention with balloon

dilatation can be a viable therapeutic option.
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Introduction

The incidence of congenital anomalies of the extrahepatic biliary
system is approximately 10% [ 1]. The vast number of these anom-
alies are asymptomatic, and they may be diagnosed as incidentally
identified findings during cholecystectomy or living liver donor
work-up [2,3]. Congenital web formations are extremely rare
anomalies of the extrahepatic biliary tree. The clinical manifesta-
tions of congenital webs or strictures of the extrahepatic ducts in-

clude obstructive jaundice, dilatation of the proximal bile ducts, or
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spontaneous rupture of the extrahepatic biliary system. A consider-
able proportion of patients with congenital webs might live with-
out any recognizable symptoms for a long period, probably due to
partial biliary obstruction. They can be diagnosed with a congeni-
tal web of the extrahepatic biliary tree in adulthood, with the exclu-
sion of other known causes of acquired stricture or web formation.
Herein, we report a case of common bile duct (CBD) septum
combined with multiple intrahepatic bile duct strictures in a
74-year-old female patient who was successfully treated with radio-

logical intervention.
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Case

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Asan Medical Center (IRB No:
2021-0683), and informed consent was obtained from the pa-
tient.

A 74-year-old female patient was referred to our institution with a
diagnosis of hilar bile duct stenosis. The patient was admitted to a
local hospital because of upper abdominal pain. At that time, aspar-
tate transaminase (AST), alanine transaminase (ALT), total biliru-
bin, and cancer antigen 19-9 (CA 19-9) were elevated to 1,870 IU/
mL, 1,390 IU/mL, 1.4 mg/dL, and 177 U/mL, respectively. Ab-
dominal computed tomography (CT) showed diffuse dilatation of
the intra- and extrahepatic bile ducts (Fig. 1A, 1B). Magnetic reso-

nance cholangiopancreatography (MRCP) showed multifocal bili-
ary webs without an anomalous pancreaticobiliary junction (Fig.
1C, 1D). Passage of the CBD web through endoscopic retrograde
cholangiopancreatography had failed, so a left percutaneous tran-
shepatic biliary drainage (PTBD) catheter was inserted. Brush cy-
tology of the CBD showed mild, nonspecific chronic inflammation.

After the liver transaminase levels were normalized, the patient
was admitted to our institution for further evaluation and treat-
ment. MRCP performed at our institution showed multifocal stric-
ture with dilatation in both intra- and extrahepatic ducts, suggest-
ing that the stricture was more likely to be benign than malignant
(Fig. 2). The serum CA 19-9 level was reduced to 22 U/mL. Fluo-
rodeoxyglucose positron emission tomography-CT showed no
significant hypermetabolic activity, suggesting a primary lesion in
the hepatobiliary system, thereby suggesting that a benign CBD

stricture was more likely than a low metabolic malignant stricture.

Fig. 1. Initial imaging studies. (A, B) Abdominal computed tomography shows diffuse dilatation of the intra- and extrahepatic bile ducts. (C,
D) Magnetic resonance cholangiopancreatography shows multifocal biliary webs without anomalous pancreaticobiliary junction. Arrow

indicates the location of a common bile duct web.
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Fig. 2. The second magnetic resonance cholangiopancreatography shows multifocal stricture with dilatation in both intra- and extra-
hepatic ducts, suggesting that the stricture is more likely to be benign than malignant. The (A) location and (B) degree of the multifocal
strictures are visualized.

Fig. 3. Direct cholangiography findings. (A) The left-sided tubogram shows complete occlusion of the left hepatic duct. (B) The right-sid-
ed tubogram shows bile duct occlusion at the hepatic hilum. (C, D) The common bile duct web is finally cannulated after repeated trials,
and then balloon dilatation of the intra- and extrahepatic stricture is performed.
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Fig. 4. The second balloon dilatation of the biliary stricture. (A) Tubogram shows the presence of residual strictures. (B, C) The second
balloon dilatation of the intra- and extrahepatic stricture is extensively performed. (D) Tubogram shows improvement in multiple stric-

tures.

The clinical diagnosis was ultimately determined to be congenital
CBD web combined with multiple intrahepatic duct strictures.
The treatment plan was wait-and-see following balloon dilata-
tion of the strictures. A tubogram through the left PTBD showed
complete occlusion of the left hepatic duct (Fig. 3A). A right
PTBD catheter was inserted and passed across the occlusion area
at the hepatic hilum but was unable to cross the CBD web (Fig.
3B). After 4 days, the CBD web was finally penetrated by the
guidewire, after which balloon dilatation of the intra- and extrahe-
patic strictures was conducted (Fig. 3C, 3D). The patient was then
discharged with clamping of the two PTBD catheters and readmit-
ted 1 month later. At this point, second extensive balloon dilatation
of the intra- and extrahepatic strictures was performed through the
right and left PTBD (Fig. 4). The patient was discharged again
with clamping of the two PTBD catheters and readmitted 1 month
later. A follow-up tubogram showed the good passage of the bile

164  https://doi.org/10.12701/yujm.2021.01179

duct (Fig. 5). The two PTBD tubes were removed sequentially
with close monitoring of liver function. The liver function test re-
mained normal after PTBD removal, and hepatobiliary scintigra-
phy showed a 90-minute excretion rate of 82% without significant
obstruction.

The patient has been doing well for 6 months after completion
of the radiological intervention, with a 90-minute excretion rate of
80% on follow-up hepatobiliary scintigraphy (Fig. 6). Follow-up
CT showed a thin doughnut-shaped web at the distal bile duct
(Fig. 7). The patient was administered ursodeoxycholic acid
(UDCA) to facilitate biliary drainage.

Discussion

The incidence of congenital webs of the extrahepatic ducts is re-
ported to be very low, with approximately 20 cases being reported
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Fig. 5. Follow-up tubogram showing the good passage of the bile
duct.
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Fig. 6. Follow-up hepatobiliary scintigraphy taken at 6 months
after the treatment showing a 90-minute excretion rate of 80%
without significant obstruction. ANT, anterior view.

in the literature [4-10]. The embryogenetic background of the bili-
ary web appears to be similar to that of the septum of the stomach
or intestine. During the early phase of embryonic development,
the bile ducts pass through a solid stage with obliteration by epi-
thelial concrescence or proliferation. During normal embryonic
development, these solid structures become progressively vacuo-
lated, forming the luminal structure of the bile duct system. If such
recanalization occurs incompletely, it can be presented as congeni-

Fig. 7. Follow-up computed tomography taken at 6 months after
the treatment showing a thin doughnut-shaped web at the distal
bile duct. Dotted arrows indicate the proximal and distal levels of
the bile duct to the web. Solid arrow indicates the level of a web
at the distal bile duct.

tal webs of the biliary system [4,6].

Itis important to differentiate congenital webs from other causes
of biliary stenosis. Biliary stenosis of iatrogenic causes is usually lo-
cated in the CBD or right hepatic duct. Multiple intrahepatic and
extrahepatic stenoses are often present in patients with primary
sclerosing cholangitis [ 11,12]. Isolated biliary strictures are also
known to be associated with blunt trauma to the abdomen, radia-
tion therapy of the upper abdomen [ 13,14], and localized scleros-
ing cholangitis [11].

The physiological implication of a web of the biliary system may
not be identical to the stenoses of the extrahepatic duct associated
with other causes. Although the biliary web can induce symptom-
atic biliary obstruction, biliary drainage from the liver may remain
undisturbed in the majority of patients. Patients may initially be as-
ymptomatic or present with vague and nonspecific symptoms,
such as abdominal pain, nausea, and vomiting. Early in the disease
process, patients may only demonstrate elevations of transaminase
and alkaline phosphatase levels along with ductal dilatation, with-
out obstructive jaundice. Our patient also showed elevated liver
enzymes and ductal dilatation without manifestation of obstruc-
tive jaundice. In clinical practice, overt obstructive jaundice occurs
only after near-complete CBD obstruction, regardless of the cause
of CBD obstruction.

A completely developed septum-inducing total biliary obstruc-
tion usually presents with obstructive jaundice soon after birth. If
not treated effectively, this disease can lead to secondary biliary cir-
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rhosis or even spontaneous perforation of the biliary system [15].
Delayed development of symptoms in adulthood is usually associ-
ated with incompletely formed or perforated webs, which cause
only partial biliary obstruction. Our patient remained asymptom-
atic for over 70 years, likely because the biliary obstruction caused
by the web was incomplete. The patient presented with multifocal
biliary webs at the intrahepatic and extrahepatic bile ducts. Consid-
ering that the majority of the intrahepatic ducts were dilated, espe-
cially proximal to each biliary stricture, we presumed that multi-
ple congenital webs had induced partial biliary obstruction for a
long period. Finally, some symptoms of biliary obstruction oc-
curred due to progressive deterioration of biliary drainage that
was associated with the focal stricture-induced bottleneck phe-
nomenon.

The majority of congenital biliary webs are associated with
cholelithiasis or choledocholithiasis [9]. The association be-
tween congenital web and gallstone formation has not been
clearly demonstrated. Congenital web-induced partial biliary ob-
struction can favor gallstone formation. However, an increased
incidence of gallstone disease can lead to the diagnosis of asymp-
tomatic webs that would not be diagnosed if gallstone disease is
absent.

While standard imaging methods such as ultrasonography and
CT may reveal bile duct dilatation, they are unlikely to reveal the
presence of a biliary web. MRCP is useful for delineating the loca-
tions and shapes of the biliary webs. Congenital webs are usually
not associated with malignancy. However, it is reasonable to resect
this structure and obtain a frozen section biopsy prior to complet-
ing the procedure [10]. Ifa web is encountered during exploration
of the extrahepatic biliary tree, it is necessary to perform an intra-
operative cholangiogram to assess the rest of the ductal system to
prevent inadvertent damage due to the association of these webs
with other coexisting biliary anomalies. Surgical treatment was not
indicated for our patient because of the presence of combined mul-
tiple biliary strictures, and the disease was clinically diagnosed as
benign.

In a Japanese multicenter randomized trial that compared the
CBD stone recurrence rate after bile duct stone removal, UDCA
administration was shown to be an effective treatment for prevent-
ing CBD stone recurrence [16]. In a Chinese randomized clinical
trial with liver transplant patients, UDCA treatment decreased the
levels of serum ALT and AST during the 4 weeks after transplanta-
tion, and it also decreased the incidence of biliary sludge and casts
within the first year. However, UDCA administration did not af-
fect the overall outcomes up to S years after transplantation [17].
Although there is still some debate about its preventive effect on
gallstone formation, we suggest the administration of UDCA in
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patients with a high risk of choledocholithiasis.

Congenital webs at the bile duct are very rare, and their treat-
ment may vary depending on the patterns of biliary stenosis. Our
experience suggests that radiological intervention with balloon dil-
atation can be a viable therapeutic option if surgical intervention is

not indicated for congenital web and its associated disease.
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