
EDITORIAL

Portal biliopathy

Somnath Chattopadhyay, Samiran Nundy

World J Gastroenterol  2012 November 21; 18(43): 6177-6182
 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

© 2012 Baishideng. All rights reserved.

Online Submissions: http://www.wjgnet.com/esps/
wjg@wjgnet.com
doi:10.3748/wjg.v18.i43.6177

6177 November 21, 2012|Volume 18|Issue 43|WJG|www.wjgnet.com

Somnath Chattopadhyay, Samiran Nundy, Department of 
Surgical Gastroenterology and Liver Transplantation, Sir Ganga 
Ram Hospital, New Delhi 110060, India
Author contributions: Chattopadhyay S contributed to the 
conception and design of the editorial, along with the writing of 
the manuscript; Nundy S contributed to the conception and de-
sign of the editorial, along with critically revising it for impor-
tant intellectual content and gave final approval of the version 
to be published.
Correspondence to: Dr. Samiran Nundy, Chairman, Depart-
ment of Surgical Gastroenterology and Liver Transplantation, 
Sir Ganga Ram Hospital, New Delhi 110060, 
India. snundy@hotmail.com
Telephone: +91-98-11117507  Fax: +91-11-42252224
Received: February 21, 2012    Revised: May 24, 2012 
Accepted: June 8, 2012
Published online: November 21, 2012

Abstract
Biliary ductal changes are a common radiological find-
ing in patients with portal hypertension, however only 
a small percentage of patients (5%-30%) develop 
symptomatic bile duct obstruction. The exact patho-
genesis is not clear, but an involvement of factors 
such as bile duct compression by venous collaterals, 
ischemia, and infection is accepted by most authors. 
Although endoscopic retrograde cholangiopancrea-
tography was used to define and diagnose this condi-
tion, magnetic resonance cholangiopancreatography 
is currently the investigation of choice for diagnosing 
this condition. Treatment is indicated only for symp-
tomatic cases. Portosystemic shunts are the treatment 
of choice for symptomatic portal biliopathy. In the 
majority of patients, the changes caused by biliopathy 
resolve after shunt surgery, however, 15%-20% pa-
tients require a subsequent bilio-enteric bypass or en-
doscopic management for persistent biliopathy. There 
is a role for endoscopic therapy in patients with bile 
duct stones, cholangitis or when portosystemic shunt 
surgery is not feasible.
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INTRODUCTION
The term portal biliopathy (syn. pseudosclerosing chol-
angitis) was first coined in the 1990s[1], where it was 
used to describe abnormalities in the intrahepatic and 
extrahepatic biliary tract, gallbladder and cystic duct 
secondary to portal hypertension. However, jaundice 
and common bile duct (CBD) compression associated 
with portal hypertension had been, in fact, described 
by Fraser et al[2] in 1944 and by Gibson et al[3] in 1965. 
Hunt[4], also in 1965, described the treatment of  CBD 
obstruction secondary to distended venous collaterals.

Portal biliopathy is predominantly associated with 
extrahepatic portal venous obstruction (EHPVO). Stud-
ies in these patients using endoscopic retrograde chol-
angiopancreatography (ERCP) have shown that changes 
in the bile ducts occur in 81%-100% of  them, although 
only 5%-30% have symptoms of  biliary obstruction[5-10]. 
The condition has also been described in patients who 
have non-cirrhotic portal fibrosis (NCPF) and cirrhosis, 
albeit in smaller numbers.

Portosystemic shunting as a decompressive treat-
ment for portal biliopathy was first described in 1989 



Chattopadhyay S et al . Portal biliopathy

6178 November 21, 2012|Volume 18|Issue 43|WJG|www.wjgnet.com

by Choudhuri et al[11]. However, subsequent studies have 
shown that in a subset of  patients the biliary obstruc-
tion is not relieved by portosystemic shunts alone and 
requires an additional biliary drainage procedure. The 
characteristics of  patients in whom the biliary obstruc-
tion is not reversed after a portosystemic shunt and the 
role of  endoscopic management of  the condition is still 
not clear.

In this article, we review the current data on portal 
biliopathy and outline the various controversies associ-
ated with its effective treatment.

The anatomical basis for the condition was suggest-
ed by the works of  Petren[12] and Saint[13] who described 
the venous anatomy of  the bile ducts in 1932 and 1971 
respectively. An epicholedochal plexus (of  Saint) forms 
a reticular network of  veins (maximum size 1 mm) on 
the outer surface of  the bile ducts. The paracholedochal 
network of  Petren courses parallel to the CBD and is 
connected to the gastric, pancreaticoduodenal and por-
tal veins below, and to the liver above.

PATHOGENESIS
There are three main theories for the pathogenesis of  
portal biliopathy; that it is the result of  compression of  
the bile ducts, ischemia, or infection.

Compression theory
The first cholangiographic evidence of  CBD varices 
compressing the bile duct was published by Williams  
et al[14] in 1982. In EHPVO, long standing obstruction 
of  the portal vein leads to replacement of  the portal 
vein by large collaterals along the CBD - the so-called 
cavernomatous transformation of  the portal vein. These 
large collaterals compress the pliable CBD, leading to 
the changes seen on ERCP[5-7]. Also, with increased du-
ration of  portal thrombosis, there is vascular neogenesis 
and formation of  tumor-like connective tissue, which 
can encase the CBD or cause angulation of  the bile 
ducts[9]. In a study by Dilawari et al[5], 18 out of  20 pa-
tients had indentations suggestive of  external compres-
sions on ERCP. The reversibility of  biliary tract changes 
after portal decompressive surgery[11,15-17] or transjugular 
intrahepatic portosystemic shunts (TIPS)[18,19], shown in 
various studies, further corroborates this mechanism.

Ischaemic theory
According to this theory, longstanding portal throm-
bosis leads to sclerosis of  the veins draining the bile 
ducts, which in turn can lead to damage to the capillar-
ies and arterioles. This interruption of  the vascular sup-
ply can, in turn, lead to the development of  ischaemic 
strictures in the bile duct which are not reversed after 
a portosystemic shunt or TIPS. In a study by Khuroo 
et al[7], strictures in the CBD, both short segment and 
long confluent, were the most common findings seen 
on ERCP suggestive of  an ischemic pathology. Dhiman 

et al[20] studied bile duct changes after shunt surgery in 
5 patients by performing ERCP pre- and post-surgery 
and reported complete reversal in one patient, partial 
reversal in three and no reversal in one patient, postulat-
ing that ischemia or scarring may be the etiology behind 
persistence of  bile duct changes.

Infective theory
Infection or cholangitis was postulated by some authors 
in earlier studies to be the cause of  jaundice in patients 
with portal vein thrombosis[15,21,22]. However, later chol-
angiographic studies have shown that changes in the 
biliary tract are seen even in asymptomatic patients, and 
cholangitis occurs late in its natural history. Cholangitis, 
once present, may lead to inflammation, neogenesis and 
deposition of  fibrous tissue, along with persistence of  
strictures following shunt surgeries.

All the above mentioned mechanisms may be pres-
ent simultaneously, resulting in the characteristic chang-
es of  portal biliopathy.

EPIDEMIOLOGY
Portal biliopathy is an uncommon presentation in pa-
tients with portal hypertension. In 1992, Dilawari et al[5] 
published a series of  20 patients with EHPVO in which 
ERCP was done prospectively, and found that changes 
in the biliary tract were seen in all of  them. The left 
hepatic ducts were always involved, the right ductal 
system was involved in 56% and there were changes in 
the common bile duct in 90%. Sarin et al[6] found the 
incidence on ERCP to be 80%. Studies published by 
various authors utilising ERCP/magnetic resonance 
cholangiopancreatography (MRCP) found the frequency 
to be between 81%-100%[5-10]. Portal biliopathy is also 
seen in patients with cirrhosis of  the liver (0%-30%)[1,23,24] 
and NCPF (9%-40%)[1,24]. The natural history of  por-
tal biliopathy is not known. The majority of  patients 
(70%-95%) do not manifest with any symptoms of  bili-
ary obstruction. However, patients with symptomatic 
portal biliopathy are normally older than patients pre-
senting with EHPVO[7,10], which is suggestive of  long 
term obstruction. Patients with long term obstruction, 
or inadequate endoscopic or surgical management, may 
develop secondary biliary cirrhosis (2%-4%)[1,9]. No 
evidence of  malignant potential on long term follow-up 
exists in the literature.

CLINICAL FEATURES
In patients with EHPVO, 5%-38% develop symptom-
atic portal biliopathy[5-10,25]. These symptoms may be 
secondary to bile duct obstruction like jaundice and 
pruritus, or to ductal stones like fever with chills and 
biliary colic. Dilawari et al[5] reported a 5% incidence of  
symptoms. Khuroo et al[7] reported a 38% incidence of  
symptoms ranging from jaundice, recurrent cholangitis 
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and biliary colic. All symptomatic patients in his study 
were adults and almost a decade older than the patients 
presenting with variceal bleeding. Sezgin et al[10] studied 
10 patients with portal biliopathy who presented with 
jaundice, cholangitis, pruritus and abdominal pain and 
their mean age at presentation was 36 years, whereas 
other patients with EHPVO generally presented with 
bleeding or splenomegaly during childhood. Their stud-
ies also suggest that portal biliopathy is a progressive 
condition which develops late in the course of  portal 
hypertension and may progress to secondary biliary cir-
rhosis characterised by decreased serum albumin levels, 
ascites and a deranged coagulation time[1,9].

INVESTIGATIONS
Most patients with EHPVO with biliary changes de-
tected on ERCP are asymptomatic. However, because 
ERCP is an invasive procedure, its routine use in all 
patients with either EHPVO or NCPF is not justified. 
Liver function tests are the best initial investigations to 
identify patients who might benefit from imaging stud-
ies. A raised serum bilirubin level with a predominant 
increase in its direct component and an elevated serum 
alkaline phosphatase is an indication for performing 
biliary imaging. Serum albumin levels and prothrombin 
time abnormalities become abnormal only after pro-
longed biliary obstruction when secondary biliary cir-
rhosis develops.

Abdomen ultrasound with Doppler
Ultrasonography (USG) has a poor sensitivity in iden-
tifying the CBD in EHPVO as it is usually obscured by 
the portal vein collaterals. However, there is a role for 
USG in outlining the splenoportal axis before surgery 
and to identify gallbladder varices, which are seen in 
about 35% patients, if  a cholecystectomy is planned[26,27].

Endoscopic retrograde cholangiopancreatography
ERCP has been used by various authors to define portal 
biliopathy. The changes seen in the bile ducts include 
single or multiple smooth strictures of  varying length 
and degree, saccular dilatations, indentations, dilated 
intrahepatic bile duct radicles, displacement of  bile 
ducts, clustering and pruning of  intrahepatic ducts, and 
filling defects in the CBD which may be due to stones 
or varices[5-10,25]. These changes occur most commonly 
in the CBD and the left hepatic ducts. Although seen 
predominantly in EHPVO, patients with NCPF and cir-
rhosis also show these changes in 40% and 25% respec-
tively[1,23,24].

The differential diagnoses on cholangiography in-
clude sclerosing cholangitis, recurrent pyogenic cholan-
gitis, CBD stones with stricture, and biliary ascariasis. 
Patients’ history, clinical examination and ultrasound 
findings showing normal liver, portal cavernoma and 
echogenic shadowing suggestive of  ascariasis may help 
in reaching a diagnosis[1].

ERCP also has a therapeutic role in portal biliopa-
thy. This includes removal of  CBD stones, relief  of  
cholangitis, and dilatation of  dominant strictures with 
stenting. The latter is indicated only in patients not fit 
for surgery, or in whom shunt surgery is not feasible or 
has not reversed the biliopathy.

Presently, ERCP is indicated only if  a therapeutic 
intervention is required and not for diagnosis.

Magnetic resonance cholangiopancreatography
Due to the invasive nature of  ERCP and its attendant 
risks, magnetic resonance cholangiopancreatography 
(MRCP) with or without magnetic resonance (MR) 
portography has become the investigation of  choice 
for portal biliopathy. The sensitivity of  MRCP has been 
found to be similar to ERCP by various authors[9,28]. 
Additional benefits of  MR portography are that it dif-
ferentiates choledochal varices from stones, images the 
splenoportal axis in surgical planning, and identifies 
portal collaterals (Figure 1).

Endoscopic ultrasonography
The additional information obtained from endoscopic 
ultrasonography (EUS) pertains to the differentiation 
between CBD varices[29,30], stones, and tumours when 
other imaging modalities are not clear. EUS is not rou-
tinely recommended in the workup of  a patient with 
portal biliopathy.

MANAGEMENT
Asymptomatic patients do not require any treatment 
if  their liver function tests are within normal limits. 
Patients with persistently raised serum bilirubin and 
alkaline phosphatase levels need to be investigated by 
imaging (MRCP/ERCP/USG) to look for biliary tract 
changes[1].

There is no consensus on the optimal treatment for 
symptomatic portal biliopathy. Endoscopic treatment is 
preferred in patients with CBD stones, cholangitis or if  
shunt surgery is not feasible[1,17,31-34]. This includes use 

Figure 1  Magnetic resonance cholangiopancreatography showing com-
mon bile duct stricture with upstream dilatation of intra- and extrahepatic 
bile ducts. 1: Distance: 1.85 cm; 2: Distance: 2.57 cm; 3: Distance: 2.44 cm.
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of  a balloon catheter or Dormia basket to clear CBD 
stones. Mechanical lithotripsy may be required for large 
stones. Endoscopic papillotomy with stenting or naso-
biliary tube drainage may be necessary in patients with 
cholangitis[1,34-37]. Balloon dilatation of  dominant CBD 
strictures with stone extraction has also been described 
by various authors[1,10,34].

The problems with endoscopic management are: (1) 
Filling defects seen on imaging may be due to varices 
and may lead to bleeding during attempted clearance. 
Stones usually move with a balloon catheter and varices 
appear as longitudinal defects on MRCP. Some authors 
prefer a balloon catheter over a Dormia basket for stone 
clearance as it is less traumatic[34]; (2) Venous collater-
als in the region of  the ampulla of  Vater may lead to 
bleeding during papillotomy, so this procedure should 
only be attempted in experienced centres which have 
a good surgical backup[38,39]; (3) Balloon dilatation with 
stenting of  dominant strictures may help to relieve bili-
ary obstruction. However these stents become blocked 
frequently requiring multiple changes with their inher-
ent risk of  bleeding[40]. Sezgin et al[10] reported long-term 
relief  of  portal biliopathy in only 3 out of  10 patients 
with endoscopic dilatation with stenting or nasobiliary 
drainage, whereas 7 out of  10 patients required repeated 
stent changes every 6 mo or earlier if  cholangitis devel-
oped. Vibert et al[41] also reported long-term relief  of  
biliary obstruction with percutaneous transhepatic bili-
ary drainage with endobiliary stenting in only 3 out of  
19 patients with symptomatic portal biliopathy. Further-
more, recurrent stent blockade with cholangitis may fur-
ther decrease the chances of  reversibility of  the CBD 
obstruction following portosystemic shunt surgery; and 
(4) Multiple sessions require the patients to be compli-
ant and have ready access to endoscopic expertise.

Therefore, although endoscopic extraction remains 
the preferred treatment in patients with CBD stones, 
most centres consider shunt surgery to be the first line 
of  management for biliary obstruction secondary to 
bile duct strictures, unless complications like cholangitis 
or absence of  a shuntable vein exist.

The role of  ursodeoxycholic acid (UDCA) has not 
been evaluated for treatment or prophylaxis in portal 
biliopathy in any of  the large studies. In a study by Con-
dat et al[9], UDCA was effective in 3 out of  4 patients 
with portal biliopathy in relieving biliary symptoms and 
preventing recurrence. Most centres, however, rely on 
endoscopic extraction of  biliary stones and experience 
in use of  UDCA is limited.

Surgical management
The first published report of  surgical treatment of  por-
tal biliopathy was by Hunt[4] in 1965. He described sepa-
rating the collaterals from the bile duct wall by dividing 
the fibrous adhesions between them and reported a 
relief  from jaundice in the early postoperative period. 
However this technique has a high risk of  intraoperative 

hemorrhage as the collaterals are closely related to the 
wall of  the CBD and attempting to separate them may 
cause torrential bleeding.

Choudhuri et al[11] in 1988 published the first case 
report of  relief  of  CBD obstruction secondary to 
portal cavernoma after a proximal lienorenal shunt, 
in a patient with symptomatic portal biliopathy with 
EHPVO. Chaudhary et al[15] then published a series of  9 
patients, out of  whom 7 underwent proximal lienorenal 
shunts for symptomatic portal biliopathy. Five patients 
experienced reversal of  their portal biliopathy with two 
patients requiring a biliary bypass (Roux-en-Y hepatico-
jejunostomy) for refractory bile duct strictures. Other 
authors have published similar results[16,41].

In patients with non cirrhotic portal hypertension 
(EHPVO and NCPF) with portal biliopathy, portosys-
temic shunt surgery is the treatment of  choice. The 
advantages of  this approach are: (1) A successful porto-
systemic shunt not only prevents variceal bleeding but 
in a large number of  patients may be the only treatment 
required for portal biliopathy[11,15,16,41-43]; (2) Primary bili-
ary bypass for portal biliopathy is associated with a risk 
of  severe intraoperative bleeding due to the presence of  
large collaterals in the bile duct wall[7,15,16,41,44,45]; and (3) 
Even if  a portosystemic shunt fails to completely revert 
the bile duct obstruction, a patent shunt decompresses 
the collaterals present in the region of  the bile duct 
enough to render a later biliary bypass possible[15,16].

Portosystemic shunt surgery is also the procedure 
of  choice in patients with imaging features of  portal 
biliopathy who are otherwise asymptomatic and are 
being operated on for other complications of  portal 
hypertension like variceal bleeding or symptomatic hy-
persplenism, as these patients may develop significant 
bile duct obstruction later, even after splenectomy and 
devascularisation[7,46]. A suggested algorithm for the 
management of  portal biliopathy is shown in Figure 2.

In conclusion, although abnormalities in the biliary 
tract on imaging are seen in the majority of  patients 
with EHPVO, symptomatic portal biliopathy is a late 
and uncommon presentation in the natural history of  
the condition. The exact pathogenesis of  portal biliopa-
thy is not clear, but compression by dilated collaterals, 
ischemia resulting from venous thrombosis, and infec-
tion may all have a role to play in its development. The 
diagnostic investigation of  choice is an MRCP which 
is done based on clinical suspicion and biochemical 
abnormalities. Endoscopic management is indicated in 
the presence of  CBD stones, cholangitis and dominant 
strictures without a shuntable vein. Portosystemic shunt 
surgery, if  feasible, is indicated in most patients, as it 
causes reversal of  portal biliopathy and also renders a 
subsequent biliary bypass easier if  the biliary obstruc-
tion persists. Thus, in patients with portal biliopathy, 
both endoscopic and surgical management are comple-
mentary and should be used appropriately according to 
individual situations.

Chattopadhyay S et al . Portal biliopathy



6181 November 21, 2012|Volume 18|Issue 43|WJG|www.wjgnet.com

REFERENCES
1	 Chandra R, Kapoor D, Tharakan A, Chaudhary A, Sarin SK. 

Portal biliopathy. J Gastroenterol Hepatol 2001; 16: 1086-1092
2	 Fraser J, Brown AK. A clinical syndrome associated with a 

rare anomaly of the vena portae system. Surg Gynecol Obstet 
1944; 78: 520-524

3	 Gibson JB, Richards RL. Cavernous transformation of the 
portal vein. J Pathol Bacteriol 1955; 70: 81-96

4	 Hunt AH. Compression of the common bile-duct by an en-
larging collateral vein in a case of portal hypertension. Br J 
Surg 1965; 52: 636-637

5	 Dilawari JB, Chawla YK. Pseudosclerosing cholangitis 
in extrahepatic portal venous obstruction. Gut 1992; 33: 
272-276

6	 Sarin SK, Bhatia V, Makwane U. Portal biliopathy in extra 
hepatic portal vein obstruction. Ind J Gastroenterol 1992; 11 
(Suppl 1): A82

7	 Khuroo MS, Yattoo GN, Zargar SA, Javid G, Dar MY, Khan 
BA, Boda MI. Biliary abnormalities associated with extrahe-
patic portal venous obstruction. Hepatology 1993; 17: 807-813

8	 Bayraktar Y, Balkanci F, Kayhan B, Ozenç A, Arslan S, Te-
latar H. Bile duct varices or “pseudo-cholangiocarcinoma 
sign” in portal hypertension due to cavernous transforma-
tion of the portal vein. Am J Gastroenterol 1992; 87: 1801-1806

9	 Condat B, Vilgrain V, Asselah T, O’Toole D, Rufat P, Zappa 
M, Moreau R, Valla D. Portal cavernoma-associated chol-
angiopathy: a clinical and MR cholangiography coupled 
with MR portography imaging study. Hepatology 2003; 37: 
1302-1308

10	 Sezgin O, Oguz D, Attintas E, Saritas U, Sahin B. Endoscop-
ic management of biliary obstruction caused by cavernous 
transformation of the portal vein. Gastrointest Endosc 2003; 
68: 602–608

11	 Choudhuri G, Tandon RK, Nundy S, Misra NK. Common 
bile duct obstruction by portal cavernoma. Dig Dis Sci 1988; 
33: 1626-1628

12	 Petren T. Die extrahepatischen gallenwegsvenen and ihoe 
Pathologisch anatomische Bedentun (The veins of extrahe-
patic biliary system and their pathologic-anatomic signifi-
cance). Verh Anat Ges 1932; 41: 139-143

13	 Saint JH. The epicholedochal venous plexus and its impor-
tance as a means of identifying the common duct during 
operations on the extrahepatic biliary tract. Br J Surg 1961; 
48: 489-498

14	 Williams SM, Burnett DA, Mazer MJ. Radiographic dem-
onstration of common bile duct varices. Gastrointest Radiol 
1982; 7: 69-70

15	 Chaudhary A, Dhar P, Sarin SK, Sachdev A, Agarwal AK, 
Vij JC, Broor SL. Bile duct obstruction due to portal biliopa-

Non-cirrhotic portal hypertension 
(EHPVO, NCPF)

Asymptomatic PB with persistently 
deranged LFT (bilirubin, Alk. Phos.)

ERCP-EPT with stone 
removal ± stenting

CBD stone

Follow up

Asymptomatic PB (on imaging) 
with normal LFT’s

No treatment 
required for PB

MRCP/USG 
abdomen

Relief of 
cholangitis

Bile duct stricture 
(single or multiple)

Endoscopic stenting 
± regular follow-up

Portosystemic 
shunt surgery

Biliary bypass 
(Roux-en-Y hepaticojejunostomy)

Symptomatic PB

Cholangitis

Look for shuntable vein

Absent Present

If symptoms/stricture persist

Jaundice, pruritus

Ⅳ antibiotics 
ERCP/stenting

Figure 2  Algorithmic approach to management of portal biliopathy in patients with non-cirrhotic portal hypertension. EHPVO: Extrahepatic portal venous 
obstruction; NCPF: Non-cirrhotic portal fibrosis; LFT: Liver function test; PB: Portal biliopathy; ERCP: Endoscopic retrograde cholangiopancreatography; EPT: Endo-
scopic papillotomy; CBD: Common bile duct; MRCP: Magnetic resonance cholangiopancreatography; USG: Ultrasonography; Alk.: Alkaline; Phos.: Phosphatase.

Chattopadhyay S et al . Portal biliopathy



6182 November 21, 2012|Volume 18|Issue 43|WJG|www.wjgnet.com

thy in extrahepatic portal hypertension: surgical manage-
ment. Br J Surg 1998; 85: 326-329

16	 Agarwal AK, Sharma D, Singh S, Agarwal S, Girish SP. Por-
tal biliopathy: a study of 39 surgically treated patients. HPB 
(Oxford) 2011; 13: 33-39

17	 Khare R, Sikora SS, Srikanth G, Choudhuri G, Saraswat VA, 
Kumar A, Saxena R, Kapoor VK. Extrahepatic portal venous 
obstruction and obstructive jaundice: approach to manage-
ment. J Gastroenterol Hepatol 2005; 20: 56-61

18	 Görgül A, Kayhan B, Dogan I, Unal S. Disappearance of the 
pseudo-cholangiocarcinoma sign after TIPSS. Am J Gastroen-
terol 1996; 91: 150-154

19	 Bayraktar Y, Oztürk MA, Egesel T, Cekirge S, Balkanci F. 
Disappearance of “pseudocholangiocarcinoma sign” in a 
patient with portal hypertension due to complete throm-
bosis of left portal vein and main portal vein web after 
web dilatation and transjugular intrahepatic portosystemic 
shunt. J Clin Gastroenterol 2000; 31: 328-332

20	 Dhiman RK, Puri P, Chawla Y, Minz M, Bapuraj JR, Gupta S, 
Nagi B, Suri S. Biliary changes in extrahepatic portal venous 
obstruction: compression by collaterals or ischemic? Gastro-
intest Endosc 1999; 50: 646–652

21	 O’Donnell B, Moloney HA. Development and course of 
extrahepatic portal hypertension in children. Lancet 1968; 1: 
789-791

22	 Gibson JB, Johnston gw, fulton tt, rodgers hw. extrahepatic 
portal-venous obstruction. Br J Surg 1965; 52: 129-139

23	 Bayraktar Y, Balkanci F, Ozenc A, Arslan S, Koseoglu T, Oz-
demir A, Uzunalimoglu B, Telatar H, Gurakar A, Van Thiel 
DH. The “pseudo-cholangiocarcinoma sign” in patients 
with cavernous transformation of the portal vein and its ef-
fect on the serum alkaline phosphatase and bilirubin levels. 
Am J Gastroenterol 1995; 90: 2015-2019

24	 Malkan GH, Bhatia SJ, Bashir K, Khemani R, Abraham P, 
Gandhi MS, Radhakrishnan R. Cholangiopathy associated 
with portal hypertension: diagnostic evaluation and clinical 
implications. Gastrointest Endosc 1999; 49: 344-348

25	 Nagi B, Kochhar R, Bhasin D, Singh K. Cholangiopathy in 
extrahepatic portal venous obstruction. Radiological ap-
pearances. Acta Radiol 2000; 41: 612-615

26	 Chawla A, Dewan R, Sarin SK. The frequency and influ-
ence of gallbladder varices on gallbladder functions in pa-
tients with portal hypertension. Am J Gastroenterol 1995; 90: 
2010-2014

27	 West MS, Garra BS, Horii SC, Hayes WS, Cooper C, Silver-
man PM, Zeman RK. Gallbladder varices: imaging findings 
in patients with portal hypertension. Radiology 1991; 179: 
179-182

28	 Leclerc JC, Cannard L, Debelle L, Laurent V, Béot S, Régent 
D. [MRI of portal cavernoma with biliary involvement]. J 
Radiol 2002; 83: 341-349

29	 Palazzo L, Hochain P, Helmer C, Cuillerier E, Landi B, Ro-
seau G, Cugnenc PH, Barbier JP, Cellier C. Biliary varices 
on endoscopic ultrasonography: clinical presentation and 
outcome. Endoscopy 2000; 32: 520-524

30	 Umphress JL, Pecha RE, Urayama S. Biliary stricture caused 

by portal biliopathy: diagnosis by EUS with Doppler US. 
Gastrointest Endosc 2004; 60: 1021–1024

31	 Bhatia V, Jain AK, Sarin SK. Choledocholithiasis associated 
with portal biliopathy in patients with extrahepatic portal 
vein obstruction. Management with endoscopic sphincter-
otomy. Gastrointest Endosc 1995; 42: 178-181

32	 Thervet L, Faulques B, Pissas A, Bremondy A, Monges B, 
Salducci J, Grimaud JC. Endoscopic management of ob-
structive jaundice due to portal cavernoma. Endoscopy 1993; 
25: 423-425

33	 Lopez RR, Cosenza CA, Lois J, Hoffman AL, Sher LS, No-
guchi H, Pan SH, McMonigle M. Long-term results of me-
tallic stents for benign biliary strictures. Arch Surg 2001; 136: 
664-669

34	 Dhiman RK, Behera A, Chawla YK, Dilawari JB, Suri S. 
Portal hypertensive biliopathy. Gut 2007; 56: 1001-1008

35	 Lohr JM, Kuchenreuter S, Grebmeier H, Hahn EG, Fleig 
WE. Compression of the common bile duct due to portal 
vein thrombosis in polycythemia vera. Hepatology 1993; 17: 
586–592

36	 Mercado-Díaz MA, Hinojosa CA, Chan C, Anthon FJ, Pod-
gaetz E, Orozco H. [Portal biliopathy]. Rev Gastroenterol Mex 
2004; 69: 37-41

37	 Solmi L, Rossi A, Conigliaro R, Sassatelli R, Gandolfi L. En-
doscopic treatment of a case of obstructive jaundice second-
ary to portal cavernoma. Ital J Gastroenterol Hepatol 1998; 30: 
202-204

38	 Tighe M, Jacobson I. Bleeding from bile duct varices as 
unexpected hazard during therapeutic ERCP. Gastrointest 
Endosc 1996; 43: 25-252

39	 Mutignani M, Shah SK, Bruni A, Perri G, Costamagna. En-
doscopic treatment of extrahepatic bile duct strictures in pa-
tients with portal biliopathy carries a high risk of hemobilia: 
report of 3 cases. Dig Liver Dis 2002; 34: 587–591

40	 Dumortier J, Vaillant E, Boillot O, Poncet G, Henry L, 
Scoazec JY, Partensky C, Valette PJ, Paliard P, Ponchon T. 
Diagnosis and treatment of biliary obstruction caused by 
portal cavernoma. Endoscopy 2003; 35: 446-450

41	 Vibert E, Azoulay D, Aloia T, Pascal G, Veilhan LA, Adam R, 
Samuel D, Castaing D. Therapeutic strategies in symptom-
atic portal biliopathy. Ann Surg 2007; 246: 97-104

42	 Ouchi K, Tominaga T, Unno M, Matsuno S. Obstructive 
jaundice associated with extrahepatic portal vein obstruc-
tion: report of two cases. Surg Today 1993; 23: 737-741

43	 Bejanin H, Baumann R, Choury A, Fritsch J, Buffet C. [Por-
tal cavernoma compressing the bile duct. Apropos of three 
cases]. Gastroenterol Clin Biol 1993; 17: 134-138

44	 Mark H, Weber P, Schmidt H, Goerig RM, Scheurlen M. 
Cavernomatous transformation of the portal vein associated 
with common bile duct strictures: report of two cases. Gas-
trointest Endosc 1998; 47: 79-83

45	 Hymes JL, Haicken BN, Schein CJ. Varices of the common 
bile duct as a surgical hazard. Am Surg 1977; 43: 686-688

46	 Webb LJ, Sherlock S. The aetiology, presentation and natu-
ral history of extra-hepatic portal venous obstruction. Q J 
Med 1979; 48: 627-639

S- Editor  Lv S    L- Editor  Rutherford A    E- Editor  Xiong L

Chattopadhyay S et al . Portal biliopathy


