/
oo Resmurch
0.00 Publishing

International Journal of Clinical Medicine, 2017, 8, 604-617
http://www.scirp.org/journal/iicm

ISSN Online: 2158-2882

ISSN Print: 2158-284X

Portal Biliopathy: A Review of Imaging
Features of Nine Patients

Ali Nawaz Khan?*, Ken Uzoka?, Sumaira Macdonald?, Abeeku Afedzi Hammond3,

Anthony Kodzo-Grey Venyo#

"North Manchester General Hospital, Manchester, UK
*Silk Road Medical, Inc., Sunnyvale, CA, USA
*Department of Trauma and Orthopaedics, Royal Oldham Hospital, Pennine Acute Hospitals NHS Trust, Bury, UK

4Department of Urology Delaunay, North Manchester General Hospital, Manchester, UK

Email: *drkhan1966@msn.com, kuzoka@gmial.com, sumairamacdonald@gmail.com, hammonda04@yahoo.com,

akodzogrey@yahoo.co.uk

How to cite this paper: Khan, A.N., Uzo-
ka, K., Macdonald, S., Hammond, A.A. and
Venyo, A.K.-G. (2017) Portal Biliopathy: A
Review of Imaging Features of Nine Patients.
International Journal of Clinical Medicine,
8, 604-617.
https://doi.org/10.4236/ijcm.2017.811057

Received: August 23, 2017
Accepted: November 21, 2017
Published: November 24, 2017

Copyright © 2017 by authors and

Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Aim: To discuss the etiology, pathogenesis, diagnosis and management of PB,
supported by a series of 9 cases from a personal series. Methods: Radiological
images of 9 cases of PB were retrieved from different hospitals and studied
and information relating to PB was obtained from various internet databases
including PUB Med, Google, Google Scholar and Educus. Results: Portal bi-
liopathy (PB) is a rare complication of extra-portal venous obstruction. Most
patients remain asymptomatic, but some may present with raised alkaline
phosphatase level, abdominal pain, fever, and cholangitis. It tends to be associated
with gallbladder (GB) wall abnormalities, a cavernous transformation of the
portal vein and choledochal varices. Extrinsic compression of the common
bile duct, (CBD), by dilated venous collaterals together with pericholedochal
fibrosis from the inflammatory process can cause portal thrombosis, which may
lead to biliary stricture and dilatation of the proximal biliary tree. These stric-
tures set the scene for formation biliary stones and cholangitis. Liver function
test abnormalities are common but remain non-specific. Imaging features are
instrumental in the diagnosis of PB. This paper presents 9 of such cases of
portal biliopathy, with discussions on their causation, the course of the disease
process and management particularly minimally invasive procedure. The role
of ultrasound (US), computed tomography (CT), magnetic resonance imaging
(MRI), endoscopic retrograde cholangiopancreatography (ERCP) and direct
puncture cholangiography is discussed. Surgical management is evaluated. An
imaging atlas is provided. Conclusions: PB is a rare but significant complica-
tion of portal venous obstruction that has an insidious onset and may remain
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asymptomatic until late. PB has associated coagulopathies, and a variety of other
disorders, which are discussed, illustrated and the diagnosis-elaborated. The role
of MRI as a non-invasive imaging tool is emphasized.
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Portal Biliopathy, Portal Hypertension, Portal Venous Thrombosis,
Cavernous Transformation, Biliary Strictures Imaging Portal Biliopathy

1. Introduction

PB is characterized by bile duct and GB wall abnormalities associated with portal
hypertension (PH). PB is often associated with idiopathic extrahepatic portal ven-
ous occlusion [1] [2]. The abnormalities recorded in PB are bile duct compres-
sion, stenoses, and strictures interspaced by dilated ducts both intrahepatic and
extrahepatic are affected. GB varices may present as a thickened wall, elegantly
demonstrated by Doppler interrogation. PB may mimic a cholangiocarcinoma,
sclerosing cholangitis, or bile duct calculi.

The association of jaundice and common bile duct compression and PH were
first described by Fraser et al [3] in 1944. The term “portal biliopathy” was coined
in the early 1990s [1].

Accurate diagnosis is achieved by using appropriate imaging, which includes
ERCP, PTC, CT and MRI/MRCP. Presently there is no role for intravenous cho-
langiography. Shin SM in their study of MRI features of PB showed that MR
cholangiography and 3D gradient-echo imaging not only detect portal vein occlu-
sion, but cavernous transformation, and GB varices and other associated bile duct

abnormalities [4]-[11].

2. Summary of Cases Experienced

The aim of this study has been to present a series of cases evaluated, treated and
followed at a tertiary care public institution. Patients with PB were exposed to dif-
ferent therapeutic approaches focused on the management of portal hypertension
and biliary decompression. They were followed for ~5 years. Three cases achieved
a favorable outcome with symptom remission, but one patient died while attempt-
ing dilatation of the bile duct another died because of multiple underlying pa-
thologies. Finally, we carried out a literature review of portal hypertensive bili-
opathy therapeutics. Presently there is no consensus on the optimal treatment
PB. The ultimate goal decompression of the biliary tree should be individually
evaluated to choose the best treatment option. The literature was reviewed sup-
ported by data from our series, with a view to offering the best possible option
for the management of this rare complication of PVT. The liver function ab-
normalities in PB are highly non-specific, and only imaging provides guidance

for the most appropriate management. Imaging feature in 9 cases illustrates the
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later statement. What the imaging features from our case series is discussed in-

dividually in the images (please see images of the nine cases).

3. Discussion and Literature Review

PB is associated with PH, particularly in patients with extrahepatic portal vein
obstruction. The signs of PB include bile duct and GB abnormalities. Portal ca-
vernoma formation, choledochal varices and ischemic injury of the bile duct
have been implicated in the causation of PB. The majority of the patients with
PB remain asymptomatic while a minority have a raised alkaline phosphatase, ab-
dominal pain, fever, and cholangitis. Choledocholithiasis is a known complication,
causing obstructive jaundice with or without cholangitis. Endoscopic sphincte-
rotomy and stone extraction can alleviate cholangitis and jaundice associated CBD
calculi. Definitive treatment by decompressive shunt surgery is sometimes re-
quired with progressive disease [2].

Several mechanisms are involved in the genesis of incomplete PB. The me-
chanisms include induction of fibrosis in the biliary tract related either directly
to dilated peribiliary portal venous collaterals and recurrent cholangitis, loss of
bile duct motility and chronic cholestasis secondary to fibrosis or bile calculi.
The management of biliary calculi in patients with portal vein cavernous transfor-
mation is complex. Moreover, a heterogeneous clinical presentation and conco-
mitant pathophysiological changes that take place in biliary anatomy, diagnosis
and therapy can become very complicated. Conventional treatment of choleli-
thiasis, such as a sphincterotomy and balloon dilatation of bile ducts can cause
complications such as cholangitis, biliary strictures, and hemobilia. Harmanci &
Bayraktar reviewed the management bile calculi related to bile duct obstruction
in non-cirrhotic portal vein thrombosis and present evidence in the current lite-
rature [12].

Rarely PB is only diagnosed at laparotomy. Colle et al [13] reported a man,
51-year of age with a history of PVT that presented with elevated liver enzymes
and mass at the liver hilum. CT and MRI confirmed a hilar mass and compres-
sion of the CBD. ERCP showed irregular narrowing of the mid-CBD. The pa-
tient underwent an explorative laparotomy, which revealed a hypervascular mass
in the porta hepatis surrounded by dilated by portal vein tributaries. The diag-
nosis of portal cavernoma was made. Further hematological tests showed an an-
ti-phospholipid syndrome and myeloproliferative disorder as a cause of PVT. The
patient was started on oral anticoagulants. In conclusion, the authors reported a
patient with a biliary stricture secondary to a portal venous thrombosis and a ca-
vernoma (PB), not diagnosed preoperatively [13].

PH and PT is a rare cause of PB in children with extrahepatic portal vein ob-
struction with PH. Children may be asymptomatic or could lead to cholestatic
liver biochemistry. El-Matary et al reported a child that developed a cholestatic
picture with PH some, time after having neonatal surgery for duodenal atresia.

Symptomatic PB is rare in children but should be suspected in children patients
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with PH and features of bile duct obstruction. If endoscopic or percutaneous bi-
liary intervention is unsuccessful, and there is no response to portal-systemic shunt,
hepaticojejunostomy may have a therapeutic role in selected children [14].

PB is predominantly related to a combination of PH and extra-hepatic portal
vein thrombosis. A rare case of partial intrahepatic venous thrombosis associated
with acute pancreatitis, probably due to kissing gastric ulcers perforation has been
described. The patient developed a portal cavernoma in addition to partial PV
thrombosis [15]. A literature search showed a case where multiple duodenal ulc-
ers in hypertensive portal duodenopathy associated with upper GI bleeding and
cirrhosis was described [16].

Imaging of the bile ducts is the most important consideration in the diagnosis
of PB. Arrivé et al [7] studied and described several limitations of MRI of cho-
langitis. The authors suggest a systematic approach, which should include evalu-
ation of bile duct stenoses, duct dilatation, intrahepatic calculi and inhomoge-
neous liver parenchyma and PH enhancement of the liver parenchyma and any
enhancement and bile duct walls.

Ozkavukcu and associates [8] studied 16 patients to evaluate the frequency
MRCEP findings in PB. Described in the order of frequency was as follows: biliary
stenosis, a wavy appearance of the bile ducts, angulation of the CBD, and upstream
dilatation of the bile ducts.

Chevallier et al [4] studied 10 patients with PB in a retrospective and mono-
centric study and concluded that MRC constituted an accurate imaging modality
to investigate noninvasively patients with PB.

Aguilar-Olivos ef al. [9] studied 4 patients with PB from a tertiary referral center
and suggested that PB is an underdiagnosed condition because only some pa-
tients have symptoms.

MRI has certain limitations. Matsuo et al. [10] reported a pseudo PV thrombosis
on MRI in a 65-year-old woman with severe cirrhosis. Unenhanced T2-weighted
fast spin-echo images showed an area of high signal intensity occupying the left
second-order portal vein branch, suggesting portal vein thrombosis in cirrhosis.
Doppler sonography, showed no flow in the involved portal vein, supporting the
diagnosis. Gadolinium-enhanced MRI subsequently revealed the patency of the ves-
sel. Matsuo et al. [10] concluded that an extremely slow portal venous flow might
thus cause a false-positive finding venous thrombosis with unenhanced MRI and
Doppler sonography.

Nunoi H et al [11] described a patient with PB-associated with the morpho-
logical abnormality of the biliary duct and GB associated with PH that presented
with essential thrombocythemia, initially diagnosed with extrahepatic portal vein ob-
struction. The contrast-enhanced CT findings were similar to those of cholangiocar-
cinoma or sclerosing cholangitis. However, color Doppler and contrast-enhanced
ultrasound (US) were more precise, leading to a diagnosis PB, which prevented
the patient, resulting in the avoidance of risky procedures such as bile duct biop-

sies.
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4. Management

Concerning management, Khan ef a/ [17] made the ensuing iterations:

The vast majority of patients with PB are usually asymptomatic and found in-
cidentally, but rarely the patients present with abdominal pain, jaundice, weight
loss and pyrexia; Treatment is instituted in symptomatic patients only, modified
by the clinical picture and the stage of the disease process; The presence of severe
PH, endoscopic biliary intervention is usually the first line of treatment, consi-
dered safe and often sufficient; in patients that fail to respond to endoscopic in-
tervention, surgery may be considered; When surgery is indicated, a portosystemic
shunt prior to biliary bypass provides early symptomatic relief and may preclude

biliary bypass surgery.

5. Portal-Systemic Shunt

Chaudhary et al [18] retrospectively reviewed the surgical management of symp-
tomatic PB in 9 patients. Eight of the 9 patients had jaundice, two presented with
abdominal pain and one with recurrent cholangitis. Bile duct strictures and bile
duct abnormalities were found in 8 patients, and two patients had choledocholi-
thiasis on Endoscopic retrograde cholangiography (ERCP). Placement of a Por-
tal-systemic shunt relieved jaundice in five of seven patients, and in two patients
required a second-stage hepatico-jejunostomy. The authors suggested that a di-
rect approach to the biliary tract without a preliminary shunt may be hazardous

and is frequently not necessary.

6. Failed Splenorenal Shunt and Hepaticojejunostomy

Vleggaar and associates [19] described their experience in four adult patients with
portal vein thrombosis that presented with symptoms or signs of biliary obstruc-
tion. Cholangiography revealed smooth extrinsic indentations CBD. The patients
had a varied clinical course from spontaneous resolution and returned to normal
liver function tests in two patients. Two patients had persistent cholestasis and
required, surgical treatment failed due to the presence of numerous collateral

veins.

7. The Percutaneous Trans-Hepatic Approach, Allow Stone
Extraction and Balloon Dilatation of the Bile Duct
Strictures

Perego and associates [20] describe a case of obstructive jaundice and cholangitis
secondary to calculi within the CBD associated with bile duct strictures after a
cavernous transformation of the portal vein. Biliodigestive anastomosis was not
appropriate as the patient suffered from a short bowel syndrome due to exten-
sive ileal resection for mesenteric vein thrombosis. Repeated attempts were made
at the removal of ductal calculi via ERCP, resulting in partial success. Finally, a
percutaneous trans-hepatic approach, allowed stone extraction and balloon dila-

tation of the bile duct strictures. The patient responded well to this treatment re-
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mained asymptomatic 3 years after the procedure.

8. Surgical Management

5% - 30% of patients with PB develop biliary obstruction. Bernon et al. [21] report
on a patient with PB that was successfully managed with an intrahepatic segment
3 bypasses. The latter provides a definitive treatment of bile duct decompression

and stone removal in a single procedure in appropriately selected patients.

9, Conclusion

PB is a rare complication of extra-portal venous obstruction associated with PH
and extrahepatic PVT. Most patients remain asymptomatic, but some may present
with features of cholangitis. Ischemic injury to the biliary tree is the postulated cause.
Extrinsic compression of the common duct by dilated venous collaterals together
with pericholedochal fibrosis from an inflammatory process can cause portal throm-
bosis, which may lead to biliary stricture and dilatation of the proximal biliary tree.
These strictures set the scene for formation biliary stones and cholangitis. Imaging
plays a vital role in the diagnosis and management of PB. A personal series of im-
aging of PB is presented. The causation, the course of disease and management
particularly minimally invasive procedures is discussed. Imaging is the corner-
stone of accurate diagnosis and directs further management. An illustrative atlas
is provided supported by patients from our intuition seen over 10 - 15 years. See
images with detailed explanations provided. These images are examples of person-

al series collected over years.

Consent
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is required as no direct patient data is published.
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Supplementary Sheets

Case 1: Portal biliopathy associated with PVT
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Figure 1. Early arterial phase Axial CT scan through the liver on a patient with known PVT; note the portal hypertensive gastro-
pathy (thickened gastric wall), dilated hemiazygos vein and dilated intrahepatic bile ducts as shown in A. The patient illustrated in
Figure 1 survived only 11 months and unfortunately passed away following a massive haematemesis before he could reach the
hospital. Despite the sad outcome the case illustrate the findings associated with PB. Also illustrated are other signs such as THAD
(Figure 1(b)) not to be confused with a pathology associated with PB. Figure 1(b) shows axial CT scan in the portal venous phase
showing dilated portal vein radicles within the stomach lumen, dilated intrahepatic bile ducts, and a dilated hemiazygos vein.
There is a THAD (transient attenuation difference) in segment 2 of the liver secondary to a dilated biliary radicle. Arterial and
portal phase contrast-enhanced axial CT showed shaggy gall bladder wall due to GB wall varices, minor splenomegaly and retro-
peritoneal varices around the left psoas sheath secondary to PH (Figure 1(c), Figure 1(d) and Figure 1(e) respectively).

Case 2: PB-associated with Leber optic atrophy (hereditary optic neuroretinopathy) and alcohol abuse

\ ASCITIS T

PORTAL VEIN |
WITH NO
FLOW

Figure 2. Portal vein thrombosis. A longitudinal oblique sonogram (Figure 2(a)) was obtained through the liver in a 36-year-old
woman with a known history of Leber optic atrophy (hereditary optic neuroretinopathy) and alcohol abuse who presented with
nonspecific complaints of ill health and vague abdominal pain. Image shows ascites and a bright liver (fatty). The portal vein has
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an echogenic linear structure running the length of the portal vein (solid arrow). A complex cystic mass is present within the liver
(open arrow). Figure 2(b) is a power Doppler sonogram of the liver showing blood flow around an intraluminal filling defect in
the portal vein (P). Figure 2(c) is a spectral Doppler sonogram of the liver, obtained in the same patient as in the previous image,
showing the portal vein (cursor), which demonstrates no blood flow. Figure 2(d) is portal venous-phase enhanced axial CT scan
showing no flow in the portal vein. Note the multiple low-attenuating masses at the periphery of the right lobe of the liver (solid
arrows): Note the dilated intrahepatic ducts (open arrows). There is also a low-attenuating mass (Figure 2(e)) in the termination
of the splenic vein (solid arrow). Note the multiple low-attenuating masses (Figure 2(e)) at the periphery of the right lobe of the
liver (open arrows). Figure 2(f) is shows a portal venous-phase enhanced axial CT scan, obtained in the same patient, showing an
enlarged left gastric vein (open arrow) associated with a low-attenuating mass in the vein. No contrast enhancement is seen in the
vein; this finding is suggestive of thrombosis (solid arrow). Digital subtraction portal venous-phase superior mesenteric angio-
gram Figure 2(g) shows collateral vessels at the porta hepatis but no patent portal vein. Note that the liver is displaced away from
the thoracic cage as a result of ascites. This patient had a severe hepatic failure and died within 72 hours after the imaging exami-
nation. Postmortem examination showed early cirrhosis, pyogenic fulminant cholangitis, multiple liver abscesses, and portal vein
and splenic and left gastric vein thrombosis. Figure 2(h) is an MRCP showing intrahepatic dilatation of the right lobe bile ducts
(solid white arrow) and a long stricture of the common bile duct (open white arrow). The patient illustrated in Figure 2 had mul-
tiple pathologies and sadly passed away within a few months following failed attempts at re-canalization of the PV. Illustrated is
the value of MRCP as a non-invasive Imaging of PB

Case 3: PB and PVT

Figure 3. An oblique longitudinal sonogram (Figure 3(a)) was obtained in a 28-year-old woman who was referred for gallbladder
ultrasonography. On questioning, she gave a history of an episode of severe pyrexial illness and dehydration during childhood.
The image shows several vascular tubular structures at the porta hepatis, which are suggestive of a cavernous transformation
(open white arrow bracket showing an area of cavernous transformation). Colour Doppler sonogram (Figure 3(b)) shows flow in
the cavernous transformation (arrow). The color Doppler sonogram of the spleen, obtained shows moderate splenomegaly with
varices at the splenic hilum (Figure 3(c)). Endoscopic findings confirmed the presence of esophageal varices. The arrow points to
the level of splenic hilum showing multiple dilated structures with a flow on Doppler (Figure 3(c)). Figure 3(d) is a Con-
trast-enhanced axial CT depicts cavernous transformation following portal venous thrombosis. The PVT is extending from the
superior mesenteric vein (right image-arrow). Note the small ascites (black arrow).Coronal reconstruction of contrast-enhanced
CT (Figure 3(e) depicts cavernous transformation following portal venous thrombosis. Note the gallbladder varices (red arrow),
dilated bile duct (yellow arrow) and cavernous transformation (white arrow). The appearances suggest portal biliopathy. The case
illustrated to show the value of different modalities and reconstructions to achieve the diagnosis of PB.
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Case 4: PB and PVT

b
PORTA HEPA ——
r e <4

Figure 4. Ultrasound reveals an echogenic partially re-canalized portal vein thrombus (Figure 4(a)). The patient was a 36-year-old
woman with idiopathic chronic portal vein thrombosis (white arrow) of 2 years’ duration. She presented with cholestatic jaundice.
The yellow arrow shows portal vein with no flow. Figure 4(b) and Figure 4(c) is a T1-contrast-enhanced coronal MR images
showing thrombus within the main portal vein (white arrow) and a cavernous transformation (yellow arrow) of the portal vein at
the porta hepatis. Figure 4(d) is MRCP showing intrahepatic dilatation of the right lobe bile ducts (white arrow) and a long stric-
ture of the common bile duct (yellow arrow). This stricture was successfully dilated by a percutaneous approach with a favourable
outcome.
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Case 5: PB-associated with liver transplant

Figure 5. A 53-year-old with LDLT (Live donor liver transplant) presented with cholestatic jaundice, malaise, and weight loss. The
axial unenhanced CT scan (Figure 5(a)) shows thrombosis of the IVC (white arrow) and hepatic veins and peripheral small duct
dilatation suggestive of PB. Figure 2(a) is an axial arterial phase and early portal venous phase CT scan showing an expanding
thrombus of the portal vein (white arrow); note the dilated small peripheral bile duct radicles and varices (yellow arrows) inferior
to the body and tail of the pancreas. Figure 5(c) shows a thrombus with the portal vein and periportal varices. Figure 5(d) is an
ERCP showing a stricture at the common hepatic duct (yellow arrow) at the porta hepatis and dilatation of the intrahepatic bile
ducts (white arrow). Figure 5(e) is a percutaneous transhepatic cholangiogram showing similar findings to the ERCP. Figure 5(e)
is MRCP showing similar findings to the ERCP and cholangiography non-invasively. The study shows a dilated intrahepatic ducts
(white arrow) and stricture (yellow arrow). Liver transplantation, depending on the type of transplant can be associated with a
variety of complications. The PV was successfully dilated by a percutaneous approach with a favourable result.

Case 6: PVT

Figure 6. Axial CT scan (Figure 6(a)) on a 21-year-old- woman known to have PVT; note the thrombus within the main portal
vein (white arrow), varices at the porta hepatis (yellow arrows) and splenomegaly. Figure 6(b) is an axial CT portal venous phase
showing a thrombus within the main portal vein (yellow arrows), large varices (white arrows), periportal contrast enhancement
due to periportal varices and uneven contrast enhancement. Figure 6(c) depicts axial CT portal venous phase shows an enhancing
thrombus (white arrow) within the main portal vein, and uneven contrast enhancement. The yellow arrows depict varices. These
images illustrate a patient that had a pyrexial illness in childhood presented with a mildly raised ALT and a small haematemesis.
The patient was offered a portosystemic shunt, which was turned down. Nevertheless, a roadmap has been obtained by imaging,
and the patient instructed what to do if symptoms recur.
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Case 7: PB associated with a splenorenal shunt

Figure 7. A splenorenal shunt is a complication of PVH and is nature’s way of decompression of PVH. The diagnosis is achieved
by US/Colour Doppler Imaging but with advances in CT imaging a rapid diagnosis is made with Contrast-enhanced CT. A con-
trast-enhanced CT scan (Figure 7(a)) showed features of a splenorenal shunt, splenic (yellow arrow) and gastric varices (orange
arrow) and dilated intrahepatic bile ducts (white arrow) (PB). The scan Figure 5(c) and Figure 5(d) showed splenomegaly, varic-
es (white arrow) at the above the upper pole of the left kidney, gastric varices, and intrahepatic bile duct dilatation. Figure 5(e)
showed features of a splenorenal shunt, splenic (yellow arrow) and gastric varices (white arrow) and dilated intrahepatic bile ducts
(black arrow) (PB). This is a 51-year-old-man with portal hypertension and history of portal vein thrombosis.

Case 8: Portal biliopathy associated with Budd-Chiari and PVT

The diagnosis of PVT associated with a Budd-Chiari syndrome cannot be achieved without imaging, as liver function

test abnormalities are non-specific.

GALL BLADDER WITH
FLOW AROUND IT,
DEPICTING VARICES

Figure 8. A 28 year-old-woman with known Budd-Chiari syndrome recently with deterioration liver function tests. The axial CT
scan performed in portal venous phase (Figure 8(a)) show multiple dilated bile duct radicles (white arrows) due to PB. An oblique
ultrasound scan of the liver (Figure 8(b)) shows a cavernous transformation of the portal vein; note the streak of ascites (white
arrow). Colour Doppler ultrasound scan of the gallbladder (Figure 8(c)) show gallbladder wall varices. The cavernous transfor-
mation of the upper portal vein is also seen. The features described are suggestive of PB. Figure 8(d) depicts wedge hepatic veno-
gram via the right jugular vein showing the characteristic picture of Budd-Chiari syndrome. The arrows show multiple collaterals.
Figure 8(e): MRCP on the same patient as in Figures 8(a)-8(c) shows the value of MR imaging in PB.
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Case 9: Portal biliopathy associated with protein C & S deficiency
The diagnosis of PB in the elderly particularly in those with Protein C & S deficiency cannot be achieved by liver

function tests, and imaging is vital. Figure 9 shows the value of imaging in such cases.

Figure 9. Figure 9(a) is a portable ultrasound scan on 79-year-old-female with a history of protein C deficiency that presented
with shortness of breath and deranged liver function tests. The ultrasound scan performed at the bedside showed an abnormal
echo pattern in the liver but no features of bile duct obstruction. The patient went on to have a CT scan. The CT scan shows old
calcified pulmonary artery thrombosis, PVT, segmental liver infarction and subtle dilated intrahepatic bile duct dilatation sugges-
tive of PB. The patient went on to have a CT scan. The CT scan (Figure 9(b) and Figure 9(e)) shows old calcified pulmonary

artery thrombosis (white arrow), PVT, segmental liver infarction and subtle dilated intrahepatic bile duct dilatation suggestive of
PB.
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