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Abstract

Non-cirrhotic portal hypertension (PHT) accounts for
about 20% of all PHT cases, portal vein thrombosis (PVT)
resulting in cavernous transformation being the most
common cause. All known complications of PHT may be
encountered in patients with chronic PVT. However, the
effect of this entity on the biliary tree and pancreatic
duct has not yet been fully established. Additionally, a
dispute remains regarding the nomenclature of common
bile duct abnormalities which occur as a result of chron-
ic PVT. Although many clinical reports have focused on
biliary abnormalities, only a few have evaluated both
the biliary and pancreatic ductal systems. In this review
the relevant literature evaluating the effect of PVT on
both ductal systems is discussed, and findings are con-
sidered with reference to results of a prominent center
in Turkey, from which the term “portal ductopathy” has
been put forth to replace “portal biliopathy”.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Although liver cirrhosis is a major cause of portal hyper-
tension (PHT), in 20% of cases PHT is classified as non-
cirrhotic, occurring as a result of portal vein thrombosis
(PVT), congenital hepatic fibrosis, idiopathic PHT and
other rare disorders. The portal vein, which is 12 mm
in diameter, carries blood from intra-abdominal organs
to the liver at a rate of approximately 1200 mL/min.
Thrombotic occlusion of the portal vein, whatever the
cause, is rapidly followed by compensatory mechanisms
such as attempts at re-canalization and the development
of new collaterals around the occluded portal vein, bile
ducts and gall bladder, aimed at reestablishing portal
blood flow to the liver. The portal vein is eventually re-
placed by a “cavernoma” after what is now known as
portal vein cavernous transformation (PVCT). Spleno-
megaly, esophageal and gasttic varices, portal gastropathy,
and rarely ascites, are well recognized and extensively
studied complications of PHT due to PVCT. However,
the effects of PVCT on the biliary tree and pancreatic
duct are as yet to be unequivocally identified. Further-
more, a dispute remains regarding the nomenclature of
common bile duct (CBD) abnormalities which occur as
a result of PVCT. Till today, many of the published case
series have described biliary abnormalities resulting from
PVT, but only a few have focused on both duct systems,

the biliary and pancreatic“’z].
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In a prospective study published in 1992, abnormalities
of the biliary tree in patients with PVCT which resulted in
an appearance mimicking cholangiocellular carcinoma on
endoscopic retrograde cholangiopancreatography (ERCP)
were described”. Meanwhile the descriptive terms “pseu-
dosclerosing cholangitis”m and “portal biliopathy” have
also been introduced into the literature”. Till today, the
issue of proper nomenclature of this phenomenon has
not been sufficiently discussed, and there is a dire need for
clarification.

DEFINITION AND NOMENCLATURE

Since the introduction of the term “pseudocholangiocel-
lular carcinoma sign” to describe radiologic abnormalities
mimicking cholangiocarcinoma caused by the compres-
sion of bile ducts by the thrombosed portal vein and its
collaterals”, several different terms have been coined,
including “portal biliopathy”"”, “cholangiopathy associ-
ated with portal hypertension” 1 and “portal cavernoma-
associated cholangiopathy”[sj. Finally, Dhiman ef a/” pro-
posed the term “portal hypertensive biliopathy” to refer
to abnormalities of the biliary tree, cystic duct and gall
bladder in patients with PHT.

It would seem that “pseudo sclerosing cholangitis”
and “portal biliopathy” do not appropriately represent
or define abnormalities of the biliary system which oc-
cur as a result of PHT. Biliary strictures in patient with
PVCT are smooth rather than irregular, making the term
“pseudosclerosing cholangitis” an erroneous descrip-
tion”, “Portal biliopathy” is also a misnomer as it implies
abnormal content of bile, which has never been reported
before in any of the studies describing abnormalities of
the biliary tree. Although in cases of PVCT jaundice is
a common clinical finding, bile composition is consid-
ered to be normal. Additionally, the term “biliopathy,”
suggests that the pathology is limited to the biliary tree,
whereas PVCT has been shown to also affect the pan-
creatic ducts in most patients. Moreover, ERCP findings
of cholangiocarcinomas rarely resemble those associated
with PVCT, which also renders the term “pseudo-cholan-
glocarcinoma sign” inadequate.

The pancreatic ducts of patients with PVCT have been
thoroughly evaluated at Hacettepe University for the past
two decades (since 1992), where 78 patients with PVCT
have undergone ERCP procedures. Seventy of the 78
(90%) patients had involvement of the biliary tree, 54
of whom (70%) had both biliary and pancreatic duct
involvement. Considering that PVCT results in “morpho-
logical” abnormalities in both ductal systems, it would
be expected the nomenclature should reflect the ductal
changes observed in these patients instead of misleading
physicians to associate this entity with changes in biliary
content. The term “portal ductopathy” may provide a
more satisfactory means of depicting abnormalities seen
in the biliary and pancreatic duct systems in patients with
PVT.
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PATHOGENESIS OF PORTAL

DUCTOPATHY
PVT was first described by Balfour ¢ 2/ in 1964. The

re-canalization of the thrombosed portal vein at the
hepatic hilum leads to this clinical and radiological condi-
tion. Ohnishi ¢/ a/''" demonstrated that after complete
obstruction, the “venous rescue” begins immediately
and is completed in about 5 wk. The newly formed small
collaterals are mostly observed around the intrahepatic
and extrahepatic biliary tract, cystic duct and around the
gall bladder. There are two venous plexuses of the bile
ducts and gall bladder; the so-called epicholedochal ve-
nous plexus of Saint'? and the paracholedochal veins
of Petren'”. Saint’s plexus, which forms a fine reticular
web located on the outer surface of the CBD and hepatic
ducts, becomes dilated and causes fine irregularities in
the biliary tract'" . Petren’s plexus, on the other hand,
runs parallel to the CBD and is connected to the gastric,
pancreaticoduodenal and portal veins and to the liver di-
rectly. When the portal vein is occluded by a thrombus or
tumor, both plexuses become dilated and cause extrinsic
compression of the CBD. External compression and pro-
trusion of these newly formed vessels on the biliary tree
have been shown to be responsible for portal ductopathy
in the biliary tree. However, the reasons behind changes
to the pancreatic duct are yet to be elucidated. Extension
of newly formed vessels towards the pancreas may be
implicated, although this remains largely speculative.

In spite of the well established role of newly de-
veloped vessels around the bile system in the develop-
ment of biliary abnormalities (more appropriately called
portal ductopathy), most studies have overlooked other
important factors. Ischemia, fibrosis, direct compres-
sion of the thrombosed vessels and excessive connective
tissue formation around the biliary system have a major
impact on the formation of biliary abnormalities. These
factors contribute to the formation of a “frozen portal
hilum” so that even if the PHT is relieved by any effec-
tive means, the cholestasis usually does not improve“S’”].
The entire process mimics the reaction of wound healing
in which neovascularization, collagen formation and tis-
sue turnover occur and re-cycle for a long period of time.
Duration of PVT does not seem to have an effect on the
extent of the radiological appearance of the ductal ab-
normalities. Biliary strictures leading to complete biliary
obstruction may be caused by ischemia or by encasement
within a solid tumor-like cavernoma”. The mechanism
of ischemia causing bile duct changes in patients with
PVCT remains unexplained. Venous damage due to por-
tal thrombosis results in ischemic necrosis of bile ducts
by compressing the vascular supply at the level of capil-
laries and the arterioles”, resulting in biliary strictures and
Cholangiectasis”()l. Segmental strictures and dilatations
seen on ERCP may involve both intra- and extra-hepatic
bile ducts, morphologically very similar to those seen in

ischemic cholangiopathy after liver transplantationlzo]
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In a prospective study®, the biliary tree, either in-
tra- or extra-hepatic, was found to be affected in almost
all patients with known PVCT. Additionally, pancreatic
duct abnormalities were apparent in a large proportion
of this patient group. Use of the term “portal double
ductopathy” was suggested to describe involvement of
both systems. Involvement of any of the ductal systems
individually would be referred to as either “portal biliary
ductopathy” or “portal pancreatic ductopathy”.

CLINICAL IMPLICATIONS OF PARTIAL
BILIARY DUCTOPATHY

It is well known that PHT, whatever its etiology, results
in many complications such as ascites, portal gastropathy,
esophageal and gastric varices, hypersplenism and severe
coagulopathy, which pose a great challenge for clinicians
in daily medical practice. Although PVT has been associ-
ated with many biliary abnormalities, the majority of cas-
es are asymptomatic and only a small percentage of this
patient population develop signs and symptoms of biliary
obstruction, presenting with jaundice, pruritus, fever and
abdominal pain.

Cholestasis, one of the main clinical features of portal
biliary ductopathy, may be explained by the mass effect
of enlarged collaterals or chronic thrombus compressing
on the intra- and/or extra-hepatic biliary lumen. Ensuing
ischemia and fibrosis may also be implicated. In some
cases compression may be so severe as to result in sec-
ondary biliary cirrhosis due to longstanding severe cho-
lestasis. Fortunately this complication is rare; one which
at Hacettepe University has been encountered in only 2
cases, both of whom eventually underwent liver trans-
plantation. Both patients are still under follow-up and are
healthy, productive members of society. Mild jaundice
seen in these cases because of incomplete obstruction of
CBD is not uncommon, usually leading to unnecessary
investigative tests towards the cause of the direct hyper-
bilirubinemia. Cholestatic enzymes are generally elevated
in parallel with bilirubin levels.

PVCT has been reported to result in an increase in
the frequency of biliary stone disease and related com-
plications. Regardless of age, sex and undetlying etiology,
an association between PVCT and an increased incidence
of biliary tree diseases has consistently been reported in
the literature**"">%
els are quite elevated. Stone formation is facilitated by

| In such cases, direct bilirubin lev-

the chronic but incomplete obstruction caused by the
above-mentioned factors. It is necessary to stress that in-
complete obstruction at multiple levels of the intra- and
extra-hepatic biliary system may exist simultaneously. The
occurrence of fever and abdominal pain during follow-
up of a patient with biliary stones associated with PVCT
should raise a suspicion of cholangitis.

According to Dhiman ez al”| choledocal varices were
observed in 7.5% of cases with PVCT. It is important to
note that these varices may bleed severely, thus compli-
cating the clinical picture. Additionally, endoscopic pro-
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cedures such as stenting and stone extraction may also
result in bleeding from these otherwise silent varices™ %,
Endoscopic ultrasonography (EUS) with Doppler is a
particularly useful technique in diagnosing bile duct vari-
ces and differentiating them from bile duct stones. Great
care should be taken when undertaking interventional
procedures such as stone extraction and sphincterotomy,
as even gentle balloon dilatation may lead to bleeding
from these small varices. Of note, such patients may al-
ready have thrombocytopenia and some degree of coagu-
lopathy because of splenomegaly and tissue congestion
caused by PHT. Liver function tests are typically normal
in patients with PVT in the absence of an underlying
disorder such as polycythemia vera or Behget’s disease.
However, according to unpublished data at Hacettepe
University, most patients have prolonged prothrombin
times compared to healthy controls, without having any
other signs of compromised liver function, an entity
which as yet remains unexplained.

CLINICAL IMPLICATIONS OF PARTIAL
PANCREATIC DUCTOPATHY

Chronic congestion due to PHT affects almost all intra-
abdominal organs, including the pancreas. The effects of
PVCT on pancreatic parenchyma and duct have not been
fully established. In the only study to investigate pancre-
atic exocrine function in this patient group, Egesel ez al™
demonstrated that the pancreatic ducts of PVCT patients
tended to be smaller than normal controls. Additionally,
in 15 of the 18 patients with chronic PVT who had pan-
creatic atrophy, they found that urinary excretion of para-
aminobenzoic acid was significantly less than in control
subjects. Moreover, the authors have attributed some
uncertain symptoms in these patients, such as abdominal
discomfort, abdominal pain and anorexia, to latent pan-
creatic insufficiency shown by bentiromide test. As the
pancreas has a tremendous capacity to manipulate the
body needs, the manifestation of symptoms occurs after
a latent period, requiring significant pancreatic parenchy-
mal pathology. More sensitive tests are needed to clarify
the extent of exocrine and endoctine dysfunction of the
pancreas associated with this disorder.

Three other studies have demonstrated significant
changes in the pancreatic ducts of patients with pvCT™,
In a report published in 2008, 31 of 36 (86.1%) patients
with PVT had luminal narrowing throughout the pancre-
atic duct, local atrophy at the head of pancreas with mod-
erate dilatation behind the narrowed segment and other
unclassified pancreatic duct abnormalities. Since 2008,
22 more patients with PVCT due to portal thrombosis
have been evaluated at Hacettepe University, 16 of whom
(72%) had pancreatic duct abnormalities demonstrated
by ERCP. In total, 78 patients with PVCT have been seen
since 1992, all of whom underwent ERCP as part of a
work-up for unexplained elevations in ALP, GGT and
direct bilirubin levels. Approximately 70% of patients
had pancreatic abnormalities. Although the clinical sig-

March 21,2011 | Volume 17 | Issue 11 |



nificance of these ductal abnormalities has not been well
delineated, as stated above, partial pancreatic insufficiency
and some other patient complaints such as abdominal
pain and dyspepsia may be explained by chronic conges-
tion due to PHT. It is possible that PVT contributes to
more severe pancreatic congestion when compared to
cirrhotic causes of PHT, as extension of the thrombus to
the splenic vein may hinder pancreatic venous drainage.
As a result, pancreatic duct and parenchyma may be more
significantly affected. Further studies are needed to inves-
tigate this phenomenon.

DIAGNOSIS OF PORTAL DUCTOPATHY

Biochemical tests

Characteristically, the majority of patients with PVCT
have a predominant cholestatic pattern of elevated liver
enzymes. This biochemical finding reflects the biliary
duct changes secondary to PVCT. Despite the presence
of PHT manifesting as massive splenomegaly and large
esophageal varices, serum albumin levels are usually with-
in normal limits, unless massive bleeding occurs. Mild
ALP and GGT elevations occur at any one time during
the follow-up period of such patients. Clinicians must bear
in mind that portal ductopathy may be responsible for
such mild elevations, in order to avoid further unneces-
sary testing towards a cause of the cholestatic picture. In
the presence of biliary strictures or stones, more marked
elevations in cholestatic enzymes and bilirubin levels may
be observed.

Liver biopsy

Although not part of the diagnostic work-up for por-
tal ductopathy, a liver biopsy is essential in establishing
whether PVT is due to cirrhotic or non-cirrhotic causes.
It is necessary to perform this procedure to rule out the
presence of liver cirrhosis, particularly in patients with
atrophic livers with heterogeneous parenchyma on sono-
graphic examination. Usually liver biopsies show normal
or nearly normal histology, sometimes with signs of poz-
tal vein dilatation in the portal tract, or segmental luminal
narrowing of bile ducts with dilated small intrahepatic
bile ducts. In congenital hepatic fibrosis, where histo-
pathological examination is vital for making a diagnosis,
portal vein abnormalities mimicking PVCT are relatively

[26,27]
more common .

Ultrasonography

Ultrasonography has traditionally been the most widely
utilized modality for demonstrating biliary duct abnor-
malities in patients with chronic PVT. However, this
technique has many shortcomings. For example, the pres-
ence of a high level of echoes in the porta hepatis may
obscure the biliary system. Similarly, CBD may be hidden
behind multiple collaterals demonstrating themselves as
anechoic tubular and fibrotic structures. Color Doppler
examination may help confirm the presence of multiple
tortuous structures in the porta hepatis of patients with
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Figure 1 Endoscopic retrograde cholangiopancreatography showing typi-
cal portal ductopathy with external compression of the common bile duct
(white arrow) leading to almost complete obstruction and dilatation of the
intrahepatic bile ducts. The pancreatic duct is atrophic (black arrow).

PVCT. The natute of these tubular structures may not be
correctly identified as blood vessels initially on grayscale.
Real time and Doppler sonographic findings compatible
with PVCT may prompt further evaluation by splenopot-
tography, either with digital subtraction angiography or
by computed tomography to confirm the diagnosis.

ERCP

This modality has established itself as one the most im-
portant procedures in diagnosing and defining the extent
of involvement of the intrahepatic and/or extrahepatic
biliary tree. As PVT may occur in either or both intra- and
extra-hepatic portions of the portal vein, any part of the
biliary system, including the gall bladder, may be affected
by this thrombotic event. The development of cavernous
changes, located at the portal hilum, may still affect the
left and right intrahepatic biliary channels, usually mani-
festing as dilatations. Changes described so far include
undulation on the CBD along with narrowing and irregu-
larity of vatious lengths and degree, sometimes leading to
neatly complete obstruction (Figure 1), as well as segmen-
tal upstream and asymmetrical dilatation.

In contrast to obstruction of the CBD where both
intrahepatic and extrahepatic bile ducts are proportion-
ately dilated above the level of the obstruction, the most
consistent radiologic finding that has been encountered at
Hacettepe University is that the CBD tended to be nar-
rower than the intrahepatic biliary ducts. In other words,
the left or right hepatic ducts were usually dilated either
alone or in combination with a dilated common hepatic
duct.

Irregularities on the gallbladder wall may be seen,
most probably because of intraluminal varices in a few
cases. These varices may also be present in the CBD,
manifesting themselves as filling defects, although rarely
leading to bleeding, or so-called hemobilia.

There are mainly three types of pancreatic duct ab-
normalities: (1) Diffuse pancreatic duct abnormality in
which the whole duct is narrowed with kinking, distortion
of the normal anatomic pathway, thumb-printing type
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of compression and with local luminal irregularities. The
whole pancreatic duct is atrophic (Figure 1); (2) Proximal
pancreatic duct abnormality in which the narrow part of
the duct is limited to the level of head of pancreas, in
contrast to the normal pancreatic duct in which the wid-
est caliber is at the head of pancreas. Interestingly, the
distal segment of these ducts appeared relatively dilated
compared to the head region; and (3) unclassified abnor-
malities in which multiple small ducts connect to each
other (different from pancreas divisum). Indentation, dis-
placement and angulations occur.

Splenoportography with digital subtraction angiography
Although splenoportography is invasive with several
reported complications, we have been utilizing this pro-
cedure in our hospital for a long time for the diagnosis
of PVCT without the occurrence of any adverse effects.
This technique is best for providing a clear image of the
PVCT as well as other collaterals; however it does not
evaluate the biliary system. Nowadays the use of CT
portography as a less invasive imaging modality may be
preferred.

Computed tomography with contrast

This procedure which helps to diagnose portal vein ob-
struction is particularly useful in identifying the presence
of cavernous transformation, as well as for evaluating
the dimension of bile duct abnormalities. Recently, CT
portography has been introduced as an alternative to
conventional angiographic splenoportography.

Magnetic resonance cholangiography with magnetic
resonance portography

Not only is this technique non—invasive, but it is also
more informative in that it allows for clear visualization
of portal vein collaterals when confirming the presence
of a cavernoma. However, in some cases ERCP is supe-
rior with regards to evaluation of the bile duct system.
With the advent of high-resolution magnetic resonance
(MR), MR cholangiography (MRCP) may eventually
replace ERCP as the modality of choice for examining
abnormalities of the intra-hepatic bile ducts, as it offers
the advantage of being less invasive with fewer associated
complications. If available, MRCP with MR portographic
evaluation should follow real time or Doppler ultraso-
nography when investigating the bile duct system and
portal vein.

EUS with Doppler

After conventional ultrasonography and Doppler ultra-
sound, the advent of EUS has been particularly useful in
identifying CBD varices and/or bile duct stones, both of
which may be the primary cause of biliary obstruction in
patients with PVCT™, Recognizing stones and differen-
tiating them from varices is important as any intervention
in the form of balloon dilatation ot stone extraction may
result in severe bleeding; In patients where an obstructive
clinical picture is predominant, EUS with Doppler should
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be performed to propetly identify the cause of the ob-
struction, whether it is due to bile duct varices, stones,
strictures or a tumor. In this perspective, EUS is a quite
useful, even inevitable procedure.

TREATMENT

Most patients with portal ductopathy who are asymptom-
atic do not require any treatment. When symptoms due
to stone formation, obstructive jaundice and cholangitis
occut, treatment should be adjusted individually accord-
ing to patient characteristics. Naturally, the occurrence of
PVT warrants investigation into the cause, whether there
is an underlying myeloproliferative disorder, deficiency
of anticoagulant proteins, or an autoimmune disease. In
the presence of an underlying thrombophilic condition,
anticoagulant treatment may be indicated. On a differ-
ent note, a proportion of patients may first present with
variceal bleeding from the upper GI tract. Although the
management of variceal bleeding is beyond the scope
of this paper, it is important to stress that bleeding from
gastric and esophageal varices may prove very challeng-
ing.

As mentioned before, PVCT results in a pathological
condition involving ductular organs; CBD and pancreatic
duct. Since bile composition is not an issue, all efforts
should instead focus on the management of strictures,
stones or sludge in the biliary tree. In cases such as these,
endoscopic papillotomy and, if indicated, stone extrac-
tion and balloon dilatation, are the treatment modalities
of choice. In some cases, concomitant presence of severe
biliary stricture and biliary stones may be observed".
This poses a challenge for the endoscopist, since after
performing a sphincterotomy followed by stricture dila-
tation, great care should be taken while extracting any
stone, since underlying thrombocytopenia due to hyper-
splenism and the presence of small or large varices in the
peri-ampullary area and inside the CBD result in the risk
of severe bleeding, further complicating an already com-
plex and delicate clinical condition. In fact, some cases
may even require the use of a mechanical lithotripter to
crush large stones into small pieces.

Liver transplantation should be reserved for patients
who develop secondary biliary cirrhosis or severe liver
failure. At Hacettepe University, only 2 female patients
developed secondary biliary cirrhosis due to biliary stric-
tures and stone formation, both of whom underwent
successful liver transplantation. To date, both patients are
under follow-up with no significant restrictions in their
daily activities.

CONCLUSION

Several disorders result in thrombosis of the portal vein
which eventually undergoes cavernous transformation.
The intra- and extra-hepatic bile ducts are affected by
these changes in almost all cases, with relatively less fre-
quent involvement of the pancreatic duct. Although sev-
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eral terms such as “portal biliopathy” and “pseudochol-
angiocarcinoma sign” have been postulated to describe

these changes, to allay any doubts regarding abnormali-

ties in bile composition, use of the term “portal duc-

topathy” may be more appropriate. Involvement of both
duct systems may be further described as “portal double
ductopathy”. Clinical implications of portal ductopathy
consist of cholestasis, stone formation, and consequently

cholangitis.
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