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Portal cavernoma cholangiopathy is defined as an obstruction of the biliary system due to distended veins surrounding bile ducts that
mainly occur in patients with extrahepatic portal venous obstruction. The periductal venous plexuses encircling the ducts can cause
morphological changes which may or may not become symptomatic. Currently, non-invasive techniques such as ultrasonography,
computed tomography, magnetic resonance cholangiopancreatography, and dynamic contrast enhanced magnetic resonance images
are being used to diagnose this disorder. Only a few patients who have symptoms of biliary obstruction require drainage which might
be accomplished using endoscopic stenting, decompression of the portal venous system usually via a lienorenal shunt, a difficult direct

hepaticojejunostomy, and rarely a liver transplant.
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INTRODUCTION

Numerous studies have detailed biliary alterations found
in connection with cavernomatous transformation of the
portal vein since Fraser and Brown’s [1] 1944 description of
symptomatic biliary obstruction owing to collateral vessels in
a patient with extrahepatic portal venous obstruction (EHP-
VO). Other types of portal hypertension, such as cirrhosis and
noncirrhotic portal fibrosis, have been associated with similar
biliary alterations, but at a considerably lower incidence than
EHPVO. A variety of names and criteria have been devised to
describe these biliary changes [2-5]. The clinical relevance, nat-
ural history, and prognosis of these biliary alterations remain
inadequately documented. Therapy has not been rationalised
due to the lack of a defined diagnostic and standard inclusion
criteria in these studies. In this paper, we will examine current
studies on portal cavernomatous biliopathy and discuss differ-
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ent diagnostic and therapeutic options available to manage this
uncommon entity.

DEFINITION

An abnormality in the extrahepatic biliary system in a pa-
tient with a portal cavernoma is known as portal cavernoma
cholangiopathy (PCC). The following conditions must be
met in order to establish a diagnosis: 1) a portal cavernoma,
2) characteristic cholangiographic alterations on endoscopic
retrograde cholangiography (ERC) or magnetic resonance
cholangiography (MRC), and 3) the lack of other biliary causes
such as bile duct damage, primary sclerosing cholangitis, or
cholangiocarcinoma [6].

ANATOMY AND RELATION TO THE
VENOUS DRAINAGE

The arterial and venous supply and drainage of the bile ducts
are generally typical in design. Two plexuses are created by
fine branches from the posterior superior pancreaticoduode-
nal, retro portal, gastroduodenal, hepatic, and cystic arteries,
which supply the ducts. The right and left marginal arteries,
as well as the paracholedochal plexus, travel parallel to the bile
duct, whereas the reticular epicholedochal plexus sits on its
surface (Fig. 1, 2) [7]. The blood supply to the retropancreatic,
hilar, and intrahepatic biliary tracts is substantial. However,
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Fig. 1. Normal anatomy of biliary tract. Cited from the article of Ramesh
Babu et al. (J Clin Exp Hepatol 2014;4(Suppl 1):518-526) [7]. V, segment V
duct; VII, segment VII duct; VIII, segment VIII duct; RASD, right anterior
sectoral duct; RPSD, right posterior sectoral duct; RHA, right hepatic
artery; LHA, left hepatic artery; CD, cystic duct; CBD, common bile
duct; CHA, common hepatic artery; GDA, gastroduodenal artery; SV,
splenic vein; SMV, superior mesenteric vein; PD, pancreatic duct; PSPDA,
postero-superior pancreatico-duodenal artery.

the supraduodenal bile duct is the least vascularized. Hence,
it is susceptible to ischemic injury [8,9]. The biliary tract is
drained by two venous plexuses. The fine reticular epicholed-
ochal venous plexus of Saint [10] on the bile duct wall drains
into the paracholedochal venous plexus of Petren [11], which is
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Fig. 2. Normal arterial supply of the biliary tract. Cited from the article of
Ramesh Babu et al. (J Clin Exp Hepatol 2014;4(Suppl 1):518-526) [7]. RASA,
right anterior sectoral artery; RPSA, right posterior sectoral artery; IV-A,
segment |V artery; CA, cystic artery; RHA, right hepatic artery; LHA, left
hepatic artery; A, artery; PSPDA, postero-superior pancreatico-duodenal
artery; GDA, gastro-duodenal artery; CHA, common hepatic artery.

connected to the posterior superior pancreaticoduodenal vein,
gastrocolic trunk, right gastric vein, superior mesenteric vein
inferiorly, and intrahepatic portal vein branches (Fig. 3). These
plexuses expand to create a portal cavernoma encircling the
bile duct in cases of porto-mesenteric venous blockage, causing
morphological alterations seen in portal cavernomatous chol-
angiopathy.
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Fig. 3. Venous drainage of the biliary tract
(anterior & posterior views). Cited from the
article of Ramesh Babu et al. (J Clin Exp
Hepatol 2014;4(Suppl 1):518-526) [7]. V,
segment V; IV, segment IV; Ill, segment IlI;
RASD, right anterior sectoral duct; RPSD,
Cystic duct right posterior sectoral duct; LHD, left
hepatic duct; RHD, right hepatic duct; CHD,
common hepatic duct; V., vein; RGY, right
gastric vein; CBD, common bile duct; PSPDV,
postero-superior pancreatico-duodenal
vein; SMV, superior mesenteric vein; D2, 2nd
part of duodenum; PV, portal vein; LPV, left
portal vein; RPV, right portal vein; LHD, left
hepatic duct; RGV, right gastric vein.
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PATHOGENESIS AND NOMENCLATURE

There are three primary theories on how portal biliopathy
develops:

1. Compression with a reversible component

2. Ischaemia with an irreversible component

3. Infection

Compression

Compression by large collateral vessels next to the bile duct,
as well as perhaps intracholedochal varices, causes the re-
versible component. Collaterals that develop after portal vein
thrombosis have been linked to the reversible component of
PCC, which may resolve when these collaterals are decom-
pressed through a portosystemic shunt. Dilated venous col-
laterals in PCC can produce external pressure and protrusion
over the thin and flexible common bile duct (CBD) and hepatic
ducts [12-15]. Fine abnormalities in the biliary tract are caused
by dilatation of the plexus of Saint [10], whereas dilatation of
the plexus of Petren [11] produces extrinsic compression of the
bile duct. PCC is more often associated with the left hepatic
duct, which might be connected with the development of large
collateral veins where the umbilical vein meets the left branch
of the portal vein [16]. In addition to extrinsic collaterals com-
pressing the bile duct, intra bile duct collaterals have been dis-
covered, which might contribute to biliary obstruction.

Ischaemia
According to this theory, persistent PCC has various causes:
o Ischaemia of the bile duct due to thrombosis of the small
venules
o Local ischaemia due to prolonged local wall compression by
collaterals, and
» Encasement by a fibrous “solid tumor-like cavernomatous”
structure which encases the bile duct
Long-term portal thrombosis also causes sclerosis in veins
that drain bile ducts, which might affect capillaries and arteri-
oles. The resolution of these cholangiographic anomalies is not
always complete, suggesting that blaming it on collateral com-
pression or a portal cavernoma alone is a simplistic view of the
pathogenesis. After a decompressive portosystemic shunt sur-
gery, smooth biliary strictures will open and the proximal dila-
tation will disappear in the majority of patients. Shunt surgery
removes the indentations and calibre abnormalities. However,
bile duct angulations and ectasias persist [12]. The ischaemia
aetiology is also supported by the rigidity of strictures, which
has been seen to cause more severe compression over the bile
duct [17,18]. While some authors have demonstrated imaging
evidence of collaterals causing biliary constriction in some
individuals, this is not present in all cases. Dhiman et al. [15]
have used MRC combined with MR portography to examine the
relationship of biliary changes with portal cavernoma in 18 pa-
tients with EHPVO. They found that only in five of the nine pa-
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tients with dominant strictures of the bile duct, the stricture was
caused by compression from adjacent collaterals, while no such
relationship was seen in the remaining four. Hence, the stricture
was considered to be due to ischaemia in these four cases.

Infection

Jaundice in individuals with portal vein thrombosis was for-
merly thought to be caused by infection or cholangitis. Later,
cholangiographic investigations have revealed that alterations
in the biliary system can be observed even in asymptomatic
individuals and that cholangitis develops late in the course of
the disease [19-21]. Cholangitis can cause inflammation, bile
duct neogenesis, fibrous tissue deposition, and persistence of
strictures after shunt surgery.

CLINICAL CHARACTERISTICS AND
SYMPTOMATOLOGY

Asymptomatic phase

Patients in their asymptomatic phase are discovered to have
biliary abnormalities on ERC or MRC in the absence of any
biliary symptoms. In the majority of investigations, biliary
abnormalities were found in 78%-100% of patients who did
not have symptoms, whereas symptoms were found in 5%-38%
patients [14,22-29].

Symptomatic phase

Symptomatic individuals, on the other hand, have chronic
cholestasis with or without biliary discomfort or acute cholan-
gitis, which is usually caused by biliary strictures or stones. All
patients with symptomatic biliopathy have a history of jaun-
dice. However, this might be seen at the time of presentation in
only around two-thirds of these individuals [17]. Cholangitis
can affect half to two-thirds of people, with the frequency of
cholangitic episodes varying from person to person. In addi-
tion, the majority of EHPVO with PCC patients had a history
of variceal haemorrhage [30]. In a study of 97 individuals with
EHPVO, Webb and Sherlock [31] discovered that 13 had elevat-
ed blood bilirubin levels, six had gastrointestinal bleeding, two
had intermittent jaundice, and five had chronic jaundice. Be-
fore presenting with symptoms of PCC, patients with EHPVO
generally have had a longstanding illness of 8-10 years. The
majority of individuals with symptomatic PCC have jaundice,
an enlarged spleen, and hepatomegaly. A report from the Unit-
ed Kingdom of 13 individuals with symptomatic PCC showed
comparable findings [30]. All had jaundice, five had stomach
discomfort, ten had a history of variceal bleeding, and 11 had
splenomegaly (excluding two patients who had undergone a
splenectomy previously) [17].

Complicated phase
Patients with severe and widespread biliary ductal alterations
(e.g., long [> 2 cm] or multifocal, extrahepatic and/or intrahe-
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patic strictures complicated by choledochal or intrahepatic cal-
culi and biliopancreatic consequences of PCC) are considered
to have a complicated phase.

End stage liver disease

According to Condat et al. [14], patients for whom therapeu-
tic options are limited due to extensive venous thromboses
show progressive liver dysfunction due to liver fibrosis, second-
ary biliary cirrhosis, eventually progressing to end stage liver
disease are found in 2%-4% of individuals with biliary block-
age that has been established for a long period.

EVALUATION

Vascular alterations in the form of portosystemic collaterals
and biliary changes with extrinsic impressions and strictures
are the most common radiographical findings. Conventional
endoscopic cholangiography has been the gold standard for
diagnosing PCC until recently. Because it is an invasive pro-
cedure that can lead to infection, duodenal perforation, and
bleeding, non-invasive techniques such as ultrasonography
(USG), computed tomography (CT), magnetic resonance chol-
angiopancreatography (MRCP), and dynamic contrast en-

hanced MR images, also known as MR portography, are being
used more often nowadays. MR portography provides a good
delineation of both the vascular and the biliary anatomy.

Blood investigations

Liver function tests are the most effective way to determine
whether individuals may benefit from imaging studies. Hyper-
bilirubinaemia and cholestasis are both indications for biliary
imaging. When secondary biliary cirrhosis develops, serum al-
bumin levels and prothrombin time also become abnormal [32].

Ancillary findings

Splenomegaly is nearly always present. However, cirrhosis
with nodularity of the liver surface, atrophic medial segments
of the right lobe as well as hypertrophic caudate or lateral seg-
ments of the left lobe, expansion of fissures, and coarsened
echotexture or changed signal intensity of the liver are infre-
quent [33]. Imaging can reveal any secondary diseases causing
portal vein blockage, such as a large hepatic tumor and acute
pancreatitis.

Abdominal ultrasound and Doppler examination (USG)
This should be the initial screening modality. It is also used

Fig. 4. Contrast-enhanced computed
tomography abdomen of a patient with
extra hepatic portal venous obstruction
showing collaterals and cavernoma
formation resulting in biliary dilatation. (A,
C) Showing portal cavernoma formation
with compression over the lower common
bile duct. (B, D) Showing intra-hepatic biliary
radicle dilatation.
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for follow-up, although it is an operator dependent investiga-
tion. Color and spectral Doppler ultrasound can demonstrate
the portal cavernoma and gall bladder varices. However, the
exact delineation of the collaterals is not possible by ultrasound
alone. It can assess biliary dilatation. However, it usually has
difficulty in delineating biliary changes due to bowel gas. It
may also detect associated lithiasis and splenomegaly. Gall
bladder varices are seen in all cases according to some studies,
while others have correlated colour Doppler examination with
ERCP, revealing that only 54% patients with Doppler ultra-
sound having biliary abnormalities on ERCP [31,32].

Triple phase computed tomography

Triple phase CT scan can demonstrate vascular and biliary
changes better by delineating the extent of vascular thrombo-
sis (if present) and portosystemic collaterals. It can also assess
biliary dilatation and CBD changes, although it is less accurate
than MRCP (Fig. 4). It may detect the presence of cirrhosis and
help rule out mimickers of PCC like malignant lesions. In a
retrospective study of 11 patients after magnetic resonance im-
aging (MRI) (n = 7) and CT (n = 4), it was found that high res-
olution CT and MRI were comparable for providing anatom-
ical details of the presence and severity of bile duct dilatation,
portal vein obstruction, portal cavernoma, and portosystemic
collaterals [33]. However, as the disease may require repeated
imaging, CT is not the preferred technique because of the risk
of radiation exposure.

Magnetic retrograde cholangiopancreatography with
magnetic resonance portography

This is the gold standard for demonstrating PCC. It has re-
placed invasive ERC. It provides a near exact delineation of the
extent of vascular thrombosis and portosystemic collaterals
similar to CT (Fig. 5). It also provides a complete assessment of
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the biliary changes similar to direct cholangiography. It may
also help differentiate between varicoid and fibrotic types of
strictures and detect associated lithiasis. Chandra et al. [4] have
proposed a classification system for PCC based on the location
of narrowing after direct cholangiography: Type I) involvement
of extrahepatic ducts, type II) involvement of intrahepatic bile
ducts, type III a) involvement of extrahepatic bile ducts and uni-
lateral intrahepatic bile ducts, and type III b) extrahepatic bile
duct and bilateral intrahepatic bile duct involvement. This clas-
sification system can also be applied to MRCP image [34]. Re-
cent reports of MRCP imaging in PCC show that either type I or
type III are the most frequent, with extrahepatic bile ducts being
the most common location of narrowing [35]. A retrospective
study of 10 EHPVO patients had reported that MRCP can over-
estimate the bile duct stenosis compared to conventional chol-
angiographic studies [36]. Llop et al. [29] have classified cholan-
giographic findings of 67 patients with portal vein thrombosis
using MRCP according to the severity of biliary dilatation where
six patients had grade I (irregularities or angulations of the bili-
ary tree), 12 patients had grade II (stenosis without dilation), and
34 patients had grade III (strictures with dilation) changes.

Endoscopic retrograde cholangiography

With the availability of MRC imaging, indications for ERC
with diagnostic intent are becoming less common in patients
with suspected PCC. Although ERC still remains the gold
standard to define changes of PCC, its use in diagnosis is now
limited. However, the second and third order intrahepatic bile
ducts can be demonstrated in greater detail with ERC due to its
greater spatial and contrast resolution, while MRC can provide
a non-invasive ‘snapshot’ image of the biliary tree. Possible in-
dications for ERC in patients with suspected portal biliopathy
are shown below:

1. Cholangitis

Fig. 5. Magnetic retrograde cholangio-
pancreatography. (A, C) Showing portal
cavernoma with compression resulting in
biliary stricture (arrow) with triple phase
computed tomography scan. (B) Showing
similiar feature (arrow head).
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2. Bile duct stones

3. Bile duct strictures (either symptomatic or persisting after
portal decompression)

4. If there is diagnostic ambiguity

MANAGEMENT

If liver function tests are within the normal limits, no treat-
ment is required. Imaging (MRCP/ERCP/USG) should be used
to search for biliary tract abnormalities in patients with consis-
tently elevated blood bilirubin and alkaline phosphatase levels
[4]. There are a number of critical management questions that
need to be addressed.

Who should treat?

For optimal therapy of symptomatic and complex PCC, com-
petent endoscopic and surgical teams must work together to
address problems in the biliary and portal vascular tree of each
patient. The goal is to keep track of the patient until the biliary
blockage is cleared, the patient is asymptomatic, and no addi-
tional treatment is required.

Whom to treat?

Any intervention should have a high barrier for initiation.
In asymptomatic PCC with just cholangiographic alterations
or mild biochemical abnormalities, intervention should be
avoided. Endoscopic intervention is usually needed at first
presentation for patients with cholestasis, choledocholithiasis
with cholangitis, cholangiolar abscesses, and biliary strictures.
It should be done as part of a strategy devised in collaboration
with the surgical team [37].

How to treat?
This may be divided into four phases:

Medical

Llop et al. [29] have used ursodeoxycholic acid (UDCA) in 10
of 14 symptomatic PCC patients, including five patients with
abdominal pain and cholestasis who had been treated with
UDCA alone, two patients with strictures but no calculi, and
three of six patients with choledochal stones after sphincteroto-
my and ductal clearance. They claimed that all treated patients
had “disappeared symptoms” and “improved liver tests” during
follow-up. Others, on the other hand, have only utilised UDCA
infrequently, if at all. Because it is hard to tell whether apparent
improvement is due to UDCA in the absence of rigorous con-
trols, it is not suggested as a primary therapeutic modality. Its
experience at many centres is limited [29].

Endoscopic treatment

The second phase of treatment is sphincterotomy and biliary
drainage with or without stone extraction. Biliary blockage is
commonly caused by biliary sludge and calculi. Clearing the

bile duct can give long-term relief. In this case, UDCA may
be advantageous. However, controlled research on its efficacy
is required first. Sphincterotomy has been associated with an
increased risk of bleeding in PCC patients. However, Dormia
baskets and balloon extractors are considered better. Haemo-
bilia was found after endoscopic treatment in three patients
treated in Italy, compelling the authors to recommend surgical
surgery over endotherapy [38]. During endoscopic clearance,
intra-choledochal varices masquerading as filling defects are a
source of bleeding. The bleeding could be controlled with ter-
lipressin infusion [17,37,39,40]. Modern endoscopic treatments
for “difficult’ biliary calculi, such as large balloon sphinc-
teroplasty and cholangioscopy with intraductal lithotripsy
employing laser or electrohydraulic probes have had minimal
experience in symptomatic PCC.

Portal decompression/transjugular intrahepatic
portosystemic shunts

The next phase in the treatment of symptomatic PCC is
portal decompression with a portosystemic shunt or TIPSS
(transjugular intrahepatic portosystemic shunt). Symptomatic
PCC affects only 5%-38% of people with portal hypertension
[23]. The most common symptoms of EHPVO, the main causes
of PCC, are variceal haemorrhage and hypersplenism, which
are also the most common reasons for surgery. To reverse the
biliary blockage in those who have PCC, their portal venous
system needs to be decompressed. After a portosystemic (usu-
ally splenorenal) shunt, inflated varices in and around the
bile duct collapse and biliary abnormalities in most patients
are corrected. Resulting changes can be sometimes observed
within 7 days (Fig. 6). There is an increasing but uncertain
role of TIPSS in the treatment of PCC. However, TIPSS shunts
usually get blocked and require re-intervention at rates ranging
from 70% to 90% [41,42]. In addition, 28%-50% patients are
not relieved from PCC following a shunt procedure, requiring
a direct biliary drainage to reverse the blockage. The drainage
is achieved either by a stent or a bilio-enteric bypass [19,32,43-
45]. These individuals are generally older. They have had many
bouts of cholangitis and stent exchanges. While this approach
is reasonable in the early course of the disease and relief can be
obtained by endoscopic clearance treating sludge and micro-
calculi with sphincterotomy and UDCA, rapid recurrences are
observed post stent removal in patients with advanced changes,
complicated PCC, and fixed biliary tract obstruction. A porto-
systemic shunt has been shown to reverse alterations found in
early cholangiopathy and to completely resolve biliary blockage
in 60%-88% of patients, with only 25%-30% requiring further
treatments for residual biliary obstruction [12,32,40,44-46]. By
conducting a non-selective portosystemic shunt, the portal sys-
tem can be decompressed. The kind of shunt varies depending
on the surgeon’s preference. The most frequently used shunts
are the proximal splenorenal shunt and the mesocaval shunt.
Some surgeons conduct a side-to-side splenorenal shunt to
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Fig. 6. Intraoperative photos from a primary biliary decompression being done. (A) Common hepatic duct opened just at hepatic bifurcation with
stents in situ seen. (B) Large collateral being tied between ligatures. (C) Hepatic duct near bifurcation ready for hepaticojejunostomy (arrow).

preserve the spleen in young children. If the splenic vein is not
suitable (being too small to anastomose or thrombosed), other
less common makeshift shunts include the meso-gonadal vein
shunt, the meso-renal shunt, and the shunt between a portal
varix and cava [47-50]. In children with EHPVO, a Rex bypass
(between the mesenteric vein and the left portal vein) can also
be done. In the majority of individuals with PCC, a portosys-
temic shunt with Rex bypass might be the only surgery neces-
sary. It may cause pericholedochal collaterals to regress and the
PCC may no longer require treatment [51,52].

Biliary decompression

Although the use of second-stage surgery or an upfront sin-
gle-stage Roux-en-Y hepaticojejunostomy for symptomatic
biliary blockage has been documented in the literature, it is
generally considered to be hazardous owing to severe bleed-
ing during approaching a bile duct surrounded by large, high
pressure venous collaterals. On-table mortality is not rare
[53,54]. However, Cellich et al. [55] have reported excellent
outcomes for three patients who had single-stage upfront bili-
ary bypass without major bleeding or death. All three patients
were asymptomatic after the treatment, indicating that biliary
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decompression without previous shunt surgery might be done
effectively if necessary [56]. Single-stage biliary bypass, on the
other hand, bears the risk of greater intraoperative blood loss
and surgery time. Furthermore, according to a report by Per-
akath et al. [53] from South India, surgeons should be prepared
to stop the surgery if significant bleeding occurs owing to the
opening of collaterals. This variation, which involves execut-
ing the shunt first and then the biliary bypass with the Pringle
manoeuvre to regulate portal inflow, can be utilised in patients
with portal biliopathy who have biliary obstruction due to both
pericholedochal collateral compression and ischaemic biliary
strictures. This eliminates the need for a second operation [57].
However, in patients who have unshuntable veins, a blocked
previously performed portosystemic shunt, or previous shunt
is unable to relieve the biliary obstruction, bilioenteric decom-
pression becomes necessary. We have performed 18 such proce-
dures with one operative mortality and followed these patients
between 11 months and 12 years. Symptoms returned in only
two patients. These symptoms were relieved by percutaneous
transhepatic dilatation (unpublished data) (Fig. 6, 7). There
is a scarcity of information on the role of segment 3 bypass in
portal biliopathy. A few studies have addressed it as a part of

Fig. 7. Comparative magnetic resonance
cholangiopancreatography pictures
showing preoperative (extra hepatic portal
venous obstruction with portal cavernoma
with upstream biliary dilatation and
hepatolithiasis) (A) and postoperative (shunt
surgery followed by biliary bypass showing
resolution of biliary dilatation and patent
anastomosis) (B).
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the treatment strategy [32,44,45,51,58]. However, they did not
indicate what percentage of patients might benefit from this
procedure. The majority of patients who had a conventional he-
paticojejunostomy had type I biliary anomalies. They might be
candidates for a sector 3 bypass according to a comprehensive
study [44,45,51,58]. A long-term follow-up of four patients who
underwent a segment 3 bypass revealed a significant rate of re-
current stone disease between seven and 40 months following
surgery. Cholangioscopy through the afferent bowel loop aided
biliary clearance. After an average of 8 to 9 years of follow-up,
three (75%) patients were still alive and asymptomatic [19].

Devascularization

We have found that splenectomy devascularization alone
in patients without ‘shuntable’ veins not only treats variceal
bleeding and hypersplenism, but also lowers the pressure in the
pericholedochal collaterals (reducing portal inflow and pres-
sure). It might help those with symptomatic PCC [45].

Liver transplantation

A liver transplantation is another uncommon surgical option
for patients with end stage liver disease due to PCC [52,55]. It
is used for those who are more concerned with PCC than hy-
persplenism or variceal bleed. If the porto-mesenteric throm-
bosis is significant, the portal inflow to the graft will be via
the systemic circulation as a cavoportal hemi-transposition
or a reno-portal inflow. Unfortunately, this therapy does not
decompress the splanchnic bed. Therefore, patients will still
experience hypersplenism and esophagogastric varices.

CONCLUSIONS

Extrahepatic portal venous obstruction may result in PCC,
which is distinguished by particular vascular, biliary, and an-
cillary features. The majority of patients with PCC are asymp-
tomatic, with just around 20% of them experiencing symptoms
of cholestatic jaundice. Patient’s age, the length of the history,
the existence of gall stones, and the presence of CBD stones
are all major risk factors for symptomatic PCC. Direct ERC
was formerly the gold standard for delineation of the anatomy.
However, non-invasive methods with excellent diagnostic ac-
curacy are now being used more often. For suspected instances
of PCC, ultrasound should be used as the first imaging modal-
ity. For mapping biliary and vascular anomalies, MRCP with
MR portography is now the preferred method. Endoscopic
drainage has been recommended as a non-surgical method
for treating PCC. Unfortunately, it is only effective in a few
patients. According to current evidence, using a portosystemic
shunt decompression as the primary therapy for PCC patients
is beneficial in the vast majority of cases. It is more likely to
be effective in reversing the PCC if the shunt remains patent,
if the patient does not have a dominant stricture, and if the
patient has not had multiple bouts of cholangitis and stent ex-

changes. In the absence of a shuntable vein, splenectomy and
devascularization can help some patients with PCC by lower-
ing the portal pressure. Otherwise, a difficult hepaticojejunos-
tomy should be carefully done by experienced surgeons. In a
few individuals with PCC, liver transplantation is the last re-
sort. However, there are patients who have unshuntable veins,
in whom a previously performed portosystemic shunt becomes
blocked or does not relieve the predominant symptoms of
biliary obstruction, in whom a bilioenteric decompression be-
comes necessary. The sole acknowledged indication for liver
transplantation is secondary biliary cirrhosis. However, due to
difficulties in establishing a portal inflow, even this may not be
possible in all patients.
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