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In patients with portal cavernoma cholangiopathy (PCC), appearance and location of collateral channels depends
onextent and locationofocclusive thrombus in theporto-mesenteric venous system. If the porto-mesenteric venous
system is occludednear the formation of portal vein, blood tends toflow through collateral channels that formvari-
ces in and around the common bile duct. Though endoscopic ultrasound (EUS) is considered the investigativemo-
dality of choice for evaluating common bile duct obstruction, its role in evaluating collateral pathways in and
around the common bile duct is poorly defined. This article reviews the anatomy, genesis and appearance of these
collateral pathways in PCC. EUS identifies different layers of the common bile duct (CBD) wall and, in PCC, where
varices are in close contact with or part of these different layers, can establish the relationship between them. Thus,
EUS appears to be the investigationof choice for tracing the origin and course of collaterals inPCC.Careful study of
varices in the common bile duct wall prior to ERCP for bile duct stones or biliary strictures may help to plan the
procedure and to manage anticipated complications such as hemobilia. ( J CLIN EXP HEPATOL 2014;4:S53–S61)
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Both porto-systemic and porto-portal collaterals can
develop in response to chronic occlusion of the por-
tal venous system. The location and extent of occlu-

sive thrombus in the porto-mesenteric venous system
determine the type of collaterals that eventually develop
and the direction of collateral flow.1 Portal vein throm-
bosis may extend for a variable distance into the superior
mesenteric vein and can involve or spare the drainage site
of the pancreaticoduodenal venous tributaries. If portal
vein thrombosis extends beyond the level of the first signif-
icant tributary communicating with the portal vein,
mesenteric decompression predominantly occurs in a hep-
atofugal direction into gastroesophageal varices. However,
if portal vein thrombosis spares the drainage of pancreati-
coduodenal venous tributaries, mesenteric decompression
provides hepatopetal portal flow through pancreaticoduo-
denal veins (Figure 1a and b).2

Hepatopetal flow through porto-portal collaterals can
obstruct the common bile duct (CBD) by forming huge
varices that is, a portal cavernoma, around the biliary
tree. Portal cavernoma cholangiopathy (PCC) refers to ab-
normalities of the biliary tract in such patients.3 Pancreati-
s: endoscopic ultrasound, portal cavernoma cholangiopathy, com-
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coduodenal venous flow which comes via tributaries of the
portal vein from the head of pancreas, duodenum and
stomach is drained by two groups of veins near the CBD,
the paracholedochal venous plexus (PCD) of Petren, also
called the parabiliary venous plexus, and the epicholedo-
chal venous plexus (ECD) of Saint, also called the peribili-
ary venous plexus.4–6 The paracholedochal venous plexus
of Petren probably represents obliterated right umbilical
vein and apparently has an embryological origin
independent of the portal vein and is related to the
accessory portal venous system.7

Normally, venous drainage of CBD is bidirectional. The
paracholedochal plexus comprises of two veins, the 3
o'clock and 9 o'clock marginal veins, that run parallel to
the CBD in the hepatoduodenal ligament, but not in con-
tact with the CBD wall (Figure 1), and are interconnected
with multiple large transverse channels.8–11 Near the
hilum, these marginal veins can enter the hepatic
substance, join the right and left branches of portal vein
or join the hilar venous plexus. Just below the hilum, the
marginal veins are connected to the patent part of portal
vein and its tributary, the right gastric vein. The cystic
vein always joins the 9 o'clock marginal vein and the
right gastric vein always connects with the 3 o'clock
marginal vein.10,11 Inferiorly the marginal veins and the
venous plexus are connected to the patent part of portal
vein through its 1st order tributaries, the left gastric and
posterior superior pancreaticoduodenal veins, to the
patent part of superior mesenteric vein through its 1st
order tributaries, the gastrocolic trunk, 1st jejunal and
right colic veins, or occasionally through 2nd order
tributaries (Figure 1, Video 1).1,4,6
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Figure 1 a: The extent of thrombosis in the porto mesenteric axis may decide the formation of collaterals. Generally the patency of pancreaticoduo-
denal veins is required for formation of portal cavernoma as shown in figure (a, i & ii). However, the patency of left gastric vein generally decides the
presence or absence of associated collaterals going towards the esophagogastric junction (a, i & ii). If the origin of pancreaticoduodenal veins is oblit-
erated by the presence of thrombus the chances of development of collaterals are less likely (a, iii). b: The paracholedochal plexus consists of 3 o’clock
and 9 o’clock marginal veins lying parallel to the CBD, which are interconnected with transverse channels. Near the hilum these marginal veins enter
into branches of portal vein. Themarginal veins are connected to right gastric vein, cystic vein, left gastric vein, posterior superior pancreaticoduodenal
vein, gastrocolic trunk, 1st jejunal vein, and occasionally to 2nd order tributaries of superior mesenteric vein.
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Supplementary video related to this article can be found
at http://dx.doi.org/10.1016/j.jceh.2013.08.015.

The ECD venous plexus is a continuation of vessels
from the ECD arterial plexus, which is supplied by themar-
ginal arteries and consists of a mesh of vessels about 1 mm
in diameter. Normally, the ECD venous plexus is an
S54
extrinsic plexus, which lies in intimate contact with the
outer aspect of fibro muscular layer of the CBD wall and
extends cephalad on both right and left hepatic ducts.3

The ECD venous plexus blood flow predominantly goes
into the hilar plexus, which is a network around the conflu-
ence of the right and left hepatic ducts. The hilar venous
© 2013, INASL
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plexus can drain into marginal veins of PCD venous
plexus, communicate with the veins of caudate lobe and
segment IV or drain into sinusoids (Figure 2).8,9 The
hilar plexus can also directly drain into nearby branches
of portal vein via peribiliary venules (Figure 2).12 Scanning
electron microscopy of corrosion casts of the microvas-
cular arrangement of CBD wall in animals and humans
has provided evidence for the presence of two more
intrinsic vascular plexuses: the subepithelial and intramu-
ral venous plexuses which are connected to the ECD and
PCD venous plexuses (Figure 3).

Mapping of individual feeding and draining veins to
PCD venous plexuses has not been done in PCC. In a
recent series, the first large collateral vein that provided
pancreaticoduodenal venous inflow in PCC was the gas-
trocolic trunk and the posterior superior pancreatico-
duodenal vein was the important outflow collateral of
the patent part of portal vein above the block.2 Posterior
superior pancreaticoduodenal vein, gastrocolic trunk,
right gastric vein and cystic veins have been shown as
either inflowing or outflowing channels to the PCD
venous plexuses or marginal veins. Mori et al13 have sug-
gested that the posterior superior pancreaticoduodenal
vein is an important hepatopetal collateral. Denys
et al14 showed that cystic veins in the gallbladder wall
act as a collateral pathway. Couinaud6 also found that
Figure 2 The ECD venous plexus is amesh of vessels of about 1mm in diam
wall and extends into hilar plexus and to the right and left hepatic ducts. The
veins of caudate lobe and segment IV or drain into portal vein via peribiliary
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cystic vein was an important collateral pathway in 41%
cases and veins from inferior surface of gallbladder drain
into the cystic vein which then drains into 9 o'clock mar-
ginal vein.
CLASSIFYING COLLATERALS

The term ‘choledochal varices’ is used in a broad sense for
all varices around CBD and the term ‘intrapancreatic
venous collaterals’ for all varices around the intrapancre-
atic part of CBD. When portal vein thrombosis extends
inferiorly into the superior mesenteric vein, peri- and
intra-pancreatic venous collaterals can form around the in-
trapancreatic or retropancreatic part of CBD depending on
the location of the block. The distal bile duct lies either in a
groove along the back of pancreatic head or outside the pa-
renchyma in a retropancreatic (18%) or intrapancreatic
(82%) location. Intrapancreatic venous collaterals can
mimic cystic pancreatic neoplasm but use of color Doppler
allows differentiation from tumor (Figure 4a and b, Video
2). The presence of intrapancreatic venous collaterals may
be responsible for inducing compressive/ischemic changes
in some cases of pancreatic ductopathy. Use of the term
“portal double ductopathy” has been suggested to describe
involvement of both systems.15 PCD collaterals can
compress the suprapancreatic part of CBD where it lies
eter which lies in intimate contact with the outer aspect commonbile duct
hilar venous plexus can drain into marginal veins, communicate with the
venules.
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Figure 3 CBD wall has three layers: fibro muscular layer, subepithelial layer and epithelium. Paracholedochal varices lie away from the fibro muscular
layer. Pericholedochal varices lie adjacent to the fibro muscular layer. Perforators go through the muscular layer of the CBD and are connected to
subepithelial varices beneath the epithelium or intracholedochal varices inside the CBD. The epicholedochal varices are present mainly on the surface
of CBD.
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freely in the hepatoduodenal ligament near the anterior
margin of foramen of Winslow.

Supplementary video related to this article can be found
at http://dx.doi.org/10.1016/j.jceh.2013.08.015.

Initial attempts to classify the varices around CBD were
on the basis of location on or outside the wall. Varices in
the CBD wall were called CBD wall varices (probably
related to intramural ECD collaterals) and varices outside
the CBD wall were called PCD collaterals (probably related
to PCD venous plexus).6,7 However if the CBD wall is
taken as a landmark for differentiation of varices in a
S56
manner analogous to the gut wall, varices can be
classified in relation to three layers of CBD wall, namely
fibro muscular layer, subepithelial layer and epithelium
lining the CBD lumen.1 Collaterals formed from PCD
plexus can be called paracholedochal varices when they
lie away from the fibro muscular layer and pericholedochal
varices if they lie adjacent to the fibro muscular layer. The
para- and peri-choledochal collaterals can perforate the
muscular layer of the CBD and link veins outside the
muscular wall of the CBDwith those inside this wall. These
perforating vessels or perforators can either run in the
© 2013, INASL
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Figure 4 a & b: Sometimes peri and intrapancreatic venous collat-
erals can form around the intrapancreatic part of CBD and they can
mimic cystic pancreatic neoplasm but use of color Doppler allows dif-
ferentiation from tumor. In this case use of color Doppler shows the
presence of bile duct hidden between the collaterals. The collaterals
cause pericholedochal extrinsic compression over the CBD wall but
the LFT were normal. This case suggests asymptomatic portal double
ductopathy with normal LFT and is predisposed to cholangiopathy
(video).
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subepithelial layer of the CBD as subepithelial varices or lie
more freely inside the CBD as intracholedochal varices
when they bulge into the CBD lumen.16 Varices in the sub-
epithelial layer without a tumorous bulge may cause
luminal narrowing or make the wall irregular but once
they prolapse into the lumen they are more mobile and
can be mistaken for a stone. Varices in a subepithelial
location carry the risk of shearing during removal but
once they are free to move they are at risk of getting
Journal of Clinical and Experimental Hepatology | February 2014 | Vol. 4 | N
squeezed as well as of getting caught during ERCP. These
prolapsing intracholedochal varices are still covered with
the epithelium of CBD and they can be considered analo-
gous to hematocystic spot or red sign on an esophageal
varix. Subepithelial varices do not originate from the epi-
choledochal varices, which are present mainly on the sur-
face of CBD, and probably represent overflow and
congestion because of diversion of blood from the PCD
venous plexus to the ECD venous plexus. Suggested EUS
criteria for identifying paracholedochal, pericholedochal,
epicholedochal, intracholedochal and subepithelial varices
and perforators are given below (Figure 3).

(a) Paracholedochal: varices at a distance from the fibro
muscular layer.

(b) Pericholedochal: large varices (>1 mm) which lie outside
and adjacent to the fibro muscular layer. The course of
these varices can often be followed by real time color
Doppler EUS.

(c) Epicholedochal: small varices (<1 mm) which lie outside
and adjacent to the fibro muscular layer.

(d) Perforators: a varix clearly going through the fibro
muscular layer of CBD wall with possible narrowing
at the point of entry or exit through the wall.

(e) Intracholedochal:
i. Varices at <1 mm distance from stent or stone.
ii. Varices with CBD wall on both sides.
iii. Varices in lumen after perforating CBD wall when

followed by real time color Doppler EUS.
(f) Subepithelial varices: varix clearly demonstrated in the

middle of CBD wall.
ROLE OF IMAGING FOR DIFFERENT TYPE OF
COLLATERALS

Detailed discussion of MRCP, CT and ERCP finding is
beyond the scope of this review and only a few important
points are highlighted. A comparative evaluation of EUS,
ERCP and MRI in PCC has not been done till date. EUS
is operator dependent and changes on EUS are difficult
to interpret, MRI may not be widely available and ERCP
may not always be required. Further, findings in PCC
may change over time and, unless examination with all
three modalities is done simultaneously, comparison may
not be possible.

Dilated paracholedochal collaterals may cause extrinsic
compression and protrusion into the thin and pliable
CBD, resulting in scalloped or smooth indentations on
the duct wall that are best demonstrated on ERCP or
MRCP images. Dilated ECD collaterals may make the nor-
mally smooth intraluminal surface of the CBD irregular.8

OnMRI, PCD collaterals and ECD collaterals are identified
separately.17 PCD collaterals and gallbladder varices
appear as low signal intensity channels on T2-weighted im-
ages and as enhancing tortuous collaterals on dynamic 3D
o. S1 | S53–S61 S57
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gradient-echo images. ECD collaterals appear as dot
like enhancing structures in the bile duct wall.17,18

Ultrasonography has many shortcomings. High level of
echoes in the porta hepatis may obscure the biliary
system and CBD may be hidden behind multiple
collaterals, seen as anechoic tubular and fibrotic
Figure 5 a & b Ultrasonography may obscure the biliary system and
CBDmay be hidden behindmultiple collaterals .The use of color Doppler
ultrasound is able to detect large PCD and ECD collaterals and perfora-
tors which come to lie inside the CBD (video).

S58
structures.19 The use of ultrasonography and EUS detects
large PCD and ECD collaterals while smaller collaterals
have been detected by color Doppler US (CDUS)
(Figure 5a, b & Video 3), color Doppler EUS and intraduc-
tal EUS.18,20,21 On EUS biliary varices are defined as
multiple, large, serpiginous, anechoic vascular channels
in and/or around the extrahepatic biliary tract20

(Figure 6a and b). Intraductal sonography of biliary varices
associated with EHPVO has shown presence of varices in
mid and lower part of CBD.22 MRCP and EUS have been
recommended to assess collaterals in symptomatic PCC
with obstructive jaundice before ERCP.17,23

Supplementary video related to this article can be found
at http://dx.doi.org/10.1016/j.jceh.2013.08.015.

Endoscopic sphincterotomy has been shown to be a safe
procedure in extrahepatic obstruction of the portal vein
but hemobilia has been reported during stone or stent
removal or stricture dilatation.24,25 Bleeding associated
with stone removal or stricture dilatation during ERCP
Figure 6 a & b On endoscopic ultrasound (EUS) biliary varices are
defined as multiple, large, serpiginous, anechoic vascular channels in
and/or surrounding the extrahepatic biliary tracts. In this image the pres-
ence of stent near the stone allows detection of varices inside the CBD (a
and b).

© 2013, INASL
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Figure 7 a & b (video) The para and pericholedochal collaterals can
perforate the muscular layer of the CBD and these perforators can either
run in the subepithelial layer of the CBD as subepithelial varices. The
subepithelial varices should not be confused with the epicholedochal
varices, which are present mainly on the surface of CBD.
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in PCC has been assumed to be due to PCD collaterals
causing varicoid biliary abnormality seen during ERCP
and MRCP.17 During stent removal tearing of adhesions
between the stent and the biliary mucosa has been sug-
gested as the cause of hemobilia.25 Since PCD collaterals
are extracholedochal, it is logical to look for intracholedo-
Figure 8 Contrast enhanced color Doppler ultrasou

Journal of Clinical and Experimental Hepatology | February 2014 | Vol. 4 | N
chal and subepithelial varices as an explanation for
bleeding during removal of CBD stone in PCC (Figure 7a
and b, Video 4 Figure 8 & Video 5 & Figure 9). Balloon
sweeps during stone removal may be detrimental in PCC,
especially at the lower end, as intracholedochal varices first
get squeezed by the inflated balloon and then rupture at
the lower end when the balloon is pulled out into duo-
denum.26 Hemobilia occurs as intracholedochal varices
and subepithelial varices rupture because of the shearing
effect of the balloon, basket or stent.26

Supplementary video related to this article can be found
at http://dx.doi.org/10.1016/j.jceh.2013.08.015.
PLACE FOR ENDOSCOPIC ULTRASOUND IN
MANAGEMENT OF PORTAL CAVERNOMA
CHOLANGIOPATHY

In patients with a clinical picture of biliary tract obstruc-
tion, EUS with Doppler should be performed to determine
whether obstruction is due to bile duct varices, stones,
strictures, or a tumor.19 Identification of choledochal vari-
ces as filling defects by EUS may be easy if an endoscopic
sphincterotomy has not been done; after sphincterotomy
air may create confusion (Table 1). Patients with asymp-
tomatic PCC, who have radiological evidence of compres-
sion of CBD can be followed up clinically.27 Comparative
evaluation of imaging modalities is given in Table 1.

ERCPmay be terminated or postponed because of exces-
sive bleeding, though pharmacotherapy with terlipressin
has been shown to be effective.24 Intracholedochal varices
and perforators provide a satisfactory explanation for he-
mobilia after sphincterotomy and stone extraction by
balloon or basket.28,29 For half a century, controlled
hypotension with various drugs has been used to reduce
bleeding and the need for blood transfusions in different
types of surgery.30 Lowering portal pressure with Transju-
gular Intrahepatic Portosystemic Shunt (TIPSS)28 has
been shown to result in disappearance of the pseudocho-
langiocarcinoma sign on ERCP, suggesting that intrachole-
dochal varices can disappear at low intravariceal pressures.
Suppressing intracholedochal varices with controlled
nd shows CBD with subepithelial varices (video).

o. S1 | S53–S61 S59

http://dx.doi.org/10.1016/j.jceh.2013.08.015


Figure 9 Paracholedochal varices are seen which can be followed via
perforators to a location inside the CBD as intracholedochal collaterals.
A stone is also seen.

Figure 10 The possible role of EUS in portal cavernoma cholangiop-
athy.
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hypotension has allowed successful completion of biliary
procedures.31 Thus, a role for EUS is proposed before pro-
ceeding to therapeutic ERCP in PCC (Figure 10). EUS offers
crucial information which cannot be obtained otherwise.
It pinpoints the precise location of the varices, distin-
guishes intracholedochal varices from stones and sludge,
differentiates between fibrotic strictures from collateral
Table 1 A Comparative Evaluation of Different Modalities of Imaging for Portal Cavernoma Cholangiopathy.

Sr. No. Collaterals EUS MRCP ERCP

1. Paracholedochal Well demonstrated away from the
surface of CBD. The course of
collateral may be followed by
real-time color Doppler endoscopic
ultrasound

Well demonstrated as low signal
intensity on T2 weighted images or
as tortuous collaterals on dynamic
3D gradient-echo images but
differentiation from peri-
choledochal collaterals is not
possible

Scalloped or smooth indentiation
has been suggested to be due to
the presence of para/peri-
choledochal collaterals near the
CBD wall

2. Pericholedochal Well demonstrated near the
surface of CBD

3. Epicholedochal Difficult to differentiate from
pericholedochal collaterals

Demonstrated onMRCP as dot like
enhancing structures

Not demonstrated

4. Perforators Well demonstrated and may be
followed up from a para/
pericholedochal location to sub-
epithelial/intra-choledochal
location at the position of
perforation through the wall layer
of CBD

Not demonstrated on MRCP Not demonstrated on ERCP

5. Sub-epithelial Well demonstrated, may be
sheared during ERCP

Demonstrated but differentiation
between intra-choledochal & peri-
choledochal collaterals is difficult

Demonstrated as irregularities
along the wall of CBD

6. Intra-choledochal Well demonstrated as filling defect
and may be mistaken for stones.
Can be caught by basket or
squeezed by balloon

Demonstrated but differentiation
between intra-choledochal & peri-
choledochal collaterals is difficult

Demonstrated as filling defects in
the lumen of CBD which can be
mobile for a limited extent during
manipulation in ERCP

S60 © 2013, INASL
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compression as the cause of ductal narrowing and helps in
detecting malignancy masquerading as PCC.
CONCLUSION

ERCP remains the gold standard for imaging PCC, though
noninvasive MRC is replacing ERCP as the diagnostic pro-
cedure of choice. EUS is likely to have a place in the algo-
rithm for management of symptomatic PCC for detailed
evaluation at the time of diagnosis of PCC and before
ERC. It appears to be the investigation of choice in tracing
the origin, caliber, entry, and course of varices outside and
through the CBD. Layer-wise localization of varices is best
done by color Doppler EUS and is important because sub-
epithelial and intracholedochal varices can cause hemobilia
during ERCP. Intracholedochal varices and probably even
subepithelial varices can temporarily disappear during
controlled hypotension with nitroglycerin infusion which
may allow completion of therapeutic ERCP in PCC.31,32
D
ia
g
n
o
si
s

CONFLICTS OF INTEREST

All authors have none to declare.

REFERENCES

1. Sharma M, Rameshbabu CS. Collateral pathways in portal hyper-
tension. J Clin Exp Hepatol. 2012;2:338–352.

2. Walser EM, Runyan BR, Heckman MG, et al. Extrahepatic portal bil-
iopathy: proposed etiology on the basis of anatomic and clinical
features. Radiology. 2011;258:146–153.

3. Dhiman RK, Behera A, Chawla YK, Dilawari JB, Suri S. Portal hyper-
tensive biliopathy. Gut. 2007;56:1001–1008.

4. Saint JH. The epicholedochal venous plexus and its importance as
a means of identifying the common duct during operation on extra-
hepatic biliary tract. Br J Surg. 1961;48:489–498.

5. Petren T. The veins of the extrahepatic biliary system and their path-
ologic anatomic significance. Vert Anat Ges. 1932;41:139–143.

6. Couinaud C. The parabiliary venous system. Surg Radiol Anat.
1988;10:311–316.

7. Novellas S, Chevallier P, Peroux JL, Bruneton JN. Rare localization
of a portal cavernoma in the wall of the common bile duct. Clin Im-
aging. 2004;28:132–134.

8. Vellar ID. Preliminary study of the anatomy of venous drainageof the
intrahepatic and extrahepatic bile ducts and its relevance to the
practice of hepatobiliary surgery. ANZ J Surg. 2001;71:418–422.

9. Northover JM, Terblanche J. A new look at the arterial supply of the
bile duct in man and its surgical implications. Br J Surg.
1979;66:379–384.

10. Skandalakis JE. Surgical Anatomy: the Embryologic and Anatomic
Basis of Modern Surgery. vol. II. Athens: PMP; 2004:1095–1150.

11. Deltenre P, Valla DC. Ischemic cholangiopathy. Semin Liver Dis.
2008;28:235–246.

12. Cho KJ, Lunderquist A. The peribiliary vascular plexus: the micro-
vascular architecture of the bile duct in the rabbit and in clinical
cases. Radiology. 1983;147:357–364.
Journal of Clinical and Experimental Hepatology | February 2014 | Vol. 4 | N
13. Mori H, Miyake H, Aikawa H, et al. Dilated posterior superior pan-
creaticoduodenal vein: recognition with CT and clinical significance
in patients with pancreaticobiliary carcinomas. Radiology.
1991;181:793–800.

14. Denys A, H�el�enon O, LafortuneM, et al. Thickening of the wall of the
bile duct due to intramural collaterals in three patients with portal
vein thrombosis. AJR. 1998;171:455–456.

15. Bayraktar Y. Portal ductopathy: clinical importance and nomencla-
ture. World J Gastroenterol. 2011;17:1410–1415.

16. Sharma M, Pathak A. Intracholedochal varices in portal hyperten-
sive biliopathy. Eur J Radiol Extra. 2009;72:e119–e123.

17. Ozkavukcu E, Erden A, Erden I. Imaging features of portal biliopathy:
frequency of involvement patterns with emphasis on MRCP. Eur J
Radiol. 2009;71:129–134.

18. Umphress JL, Pecha RE, Urayama S. Biliary stricture caused by por-
tal biliopathy diagnosis by EUS with Doppler US. Gastrointest En-
dosc. 2004;60:1021–1024.

19. Harmanci O, Bayraktar Y. How can portal vein cavernous transfor-
mation cause chronic incomplete biliary obstruction? World J Gas-
troenterol. 2012;18:3375–3378.

20. Palazzo L, Hochain P, Helmer C, et al. Biliary varices on endoscopic
ultrasonography. Endoscopy. 2000;32:520–524.

21. Ikeura T, Matsushita M, Sakao M, et al. Characteristic intraductal
ultrasonographic features of portal biliopathy. Dig Endosc.
2008;20:213–216.

22. Takamatsu M, Furutake M, Hisa T, Ueda M. Obstructive jaundice
caused by a portal cavernoma. Jpn J Radiol. 2010;28:754–758.

23. Chevallier P, Denys A, Novellas S, Schmidt S, Schnyder P,
Bruneton JN. Magnetic resonance cholangiography features of
biliary abnormalities due to cavernous transformation of the portal
vein. Clin Imaging. 2006;30:190–194.

24. Layec S, D'Halluin PN, Pagenault M, Bretagne JF. Massive hemo-
bilia during extraction of a covered self-expandable metal stent in
a patient with portal hypertensive biliopathy. Gastrointest Endosc.
2009;70:555–556.

25. Mutignani M, Shah SK, Bruni A, Perri V, Costamagna G. Endoscopic
treatment of extrahepatic bile duct strictures in patients with portal
biliopathy carries a high risk of haemobilia: report of 3 cases. Dig
Liver Dis. 2002;34:587–591.

26. Sharma M, Ponnusamy RP. Is balloon sweeping detrimental in por-
tal biliopathy? A report of 3 cases. Gastrointest Endosc.
2009;70:171–173.

27. Shindoh J, Hasegawa K, Kokudo N. Asymptomatic dilatation of the
intrahepatic biliary tree due to thrombosed pericholedochal varices
(portal biliopathy). Clin Gastroenterol Hepatol. 2011;9:e14–e15.

28. G€org€ul A, Kayhan B, Dogan I, Unal S. Disappearance of pseudocho-
langiocarcinoma sign after TIPPS. Am J Gastroenterol.
1996;91:150–154.

29. SharmaM, Pathak A. Perforators of common bile duct wall in portal
hypertensive biliopathy (with videos). Gastrointest Endosc.
2009;70:1041–1043.

30. Degoute CS. Controlled hypotension: a guide to drug choice.Drugs.
2007;67(7):1053–1076.

31. SharmaM, Babu CS, DhimanRK, Chawla Y. Induced hypotension in
the management of acute hemobilia during therapeutic ERCP in a
patient with portal biliopathy (with videos). Gastrointest Endosc.
2010;72:1317–1319.

32. Sharma M, Verma S. Nitroglycerin induced hypotension in manage-
ment of bleeding due to endoscopic sphincterotomy [abstract].
Gut. 2004;53(suppl VI):A158.
o. S1 | S53–S61 S61

http://refhub.elsevier.com/S0973-6883(13)00611-7/sref1
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref1
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref2
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref2
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref2
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref3
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref3
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref4
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref4
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref4
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref5
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref5
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref6
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref6
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref7
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref7
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref7
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref8
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref8
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref8
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref9
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref9
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref9
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref10
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref10
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref11
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref11
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref12
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref12
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref12
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref13
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref13
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref13
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref13
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref14
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref14
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref14
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref14
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref14
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref15
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref15
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref16
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref16
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref17
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref17
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref17
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref18
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref18
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref18
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref19
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref19
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref19
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref20
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref20
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref21
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref21
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref21
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref22
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref22
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref23
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref23
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref23
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref23
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref24
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref24
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref24
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref24
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref25
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref25
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref25
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref25
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref26
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref26
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref26
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref27
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref27
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref27
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref28
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref28
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref28
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref28
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref28
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref29
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref29
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref29
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref30
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref30
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref31
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref31
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref31
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref31
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref32
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref32
http://refhub.elsevier.com/S0973-6883(13)00611-7/sref32

	Portal Cavernoma Cholangiopathy: An Endoscopic Ultrasound Based Imaging Approach
	Classifying collaterals
	Role of imaging for different type of collaterals
	Place for endoscopic ultrasound in management of portal cavernoma cholangiopathy
	Conclusion
	Conflicts of interest
	References


