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Introduction
Budd Chiari syndrome (BCS) is a condition arising from hepatic 
venous outflow tract obstruction (HVOTO) arising at the level of 
hepatic veins, inferior vena cava, right atrium or a combination 
of these. It can be classified as primary or secondary depending 
upon the underlying pathophysiology. Epidemiologically the 
causes of primary BCS in western countries include the hepatic 
venous thrombosis/IVC thrombosis due to systemic disease 
in contrast to membranous or segmental obstruction of IVC in 
the Asian countries. Secondary causes by far remain similar like 
malignant obstructing masses or compressing mass lesions, etc. 
[1, 2] Regardless of the cause of HVOTO, there is lack/complete 
absence of hepatic venous drainage leading to constellation of 
symptoms pertaining to portal hypertension with radiologically 
visible intrahepatic and extra hepatic porto-systemic collaterals 
[3]. The presence of these collateral systems provide imaging 
diagnostic clue in chronic cases with cirrhosis labelled as chronic 
liver disease and thereby establishing the primary cause of 
cirrhosis to be BCS. Therefore the knowledge of these collateral 
pathways is essential in order to achieve correct diagnosis of BCS 
so as to allow for timely intervention. The primary aim of this 
essay is to describe the collateral pathways seen on MDCT (Multi 
Detector Computed Tomography) venography of abdomen. We 
present the current essay from the case of a 25 year old female 
patient diagnosed as chronic liver disease (CLD) presenting with 
pain abdomen, ascites and deranged liver functions with a history 
of single episode of upper GI bleed. Viral markers were negative 
and diagnosis of cryptogenic CLD was sought for till the CECT 

abdomen revealed it to be case of chronic Budd Chiari syndrome 
with extensive venous collateralisation.

Materials and Method
A CT examination was conducted on a 256 slice, dual source CT-
model SOMATOM Definition FLASH. CECT (contrast enhanced 
computed tomography) abdomen was performed from the dome 
of diaphragm till the pelvic outlet. NCCT (noncontrast computed 
tomography) scan was done prior to triple phase scan of the 
abdomen which consisted of arterial, porto venous and delayed 
phases. The phases were obtained with empirically timed scans 
using a bolus injector with arterial phase obtained between 20-
30 s, portovenous/hepatic venous phase 60-70 s and delayed 
phase at 120 s. The injection rate was between 3.5-4 ml/s and 
contrast injection was followed by saline chase 30 ml at the rate 
of 3 ml/s. 80 ml of contrast was given for the study.

Collateral pathways in Budd Chiari syndrome: multiple collateral 
path ways have been described in BCS. These could be intrahepatic 
or extra hepatic. 

1)	 Intrahepatic collaterals: Two forms of intrahepatic collaterals 
are seen 

•	 Those that drain into the systemic veins through subcapsular 
venous plexus and
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Abstract
Budd Chiari syndrome (BCS) is a condition arising from hepatic venous outflow 
tract obstruction (HVOTO) arising at the level of hepatic veins, inferior vena cava, 
right atrium or a combination of these. It can be classified as primary or secondary 
depending upon the underlying pathophysiology. Regardless of the cause of 
HVOTO, there is lack/complete absence of hepatic venous drainage leading to 
constellation of symptoms pertaining to portal hypertension with radiologically 
visible intrahepatic and extrahepatic porto-systemic collaterals. The presence of 
these collateral systems provide imaging diagnostic clue in chronic cases with 
cirrhosis labelled as chronic liver disease and thereby establishing the primary 
cause of cirrhosis to be BCS. Current essay aims to provide in depth knowledge of 
collateral pathways of BCS.
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Figure 1 Diagram (A) and CECT abdomen axial section (B) displaying “comma” shaped intrahepatic veno-venous collaterals (arrow in ‘B’) 
draining occluded venous segment into the non-occluded vein. 

Figure 2 Diagram (A) and CECT abdomen coronal (B and C) and axial (D) sections displaying left renal hemiazygous pathway. Left renal 
vein (arrow in ‘B’) is seen draining into hemiazygous vein (arrow in ‘C’ and ‘D’). Note cirrhotic liver seen as irregular margins with 
dysmorphy and splenomegaly.
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•	 Those that shunt the segment of occluded vein into the non-
occluded venous segment and are seen as “comma” shaped 
veno-venous collaterals. These are best seen on sonography 
[4] (Figure 1).

2)	 Left renal hemiazygous pathway
Left renal vein has complex anatomy due to the fact that many 
veins like inferior phrenic, gonadal and adrenal veins drain into 
it. Left renal vein communicates with the retroperitoneal veins 
namely lumbar, ascending lumbar and hemiazygous vein. These 
communications ultimately reach into the right atrium. This 
drainage pathway can form the major drainage pathway in the 
cases of BCS [5] (Figure 2).

3)	 Vertebrolumbar azygous pathway
Flow in the IVC could reverse and reach common iliac vein and 
then into the ascending lumbar veins thereby draining into the 
azygous vein. Ascending lumbar veins are seen parallel to the 

spine and poster lateral to the aorta and IVC. Reversal of flow 
could be seen in the gonadal or ureteric veins towards the 
common iliac vein and then into the azygous system [2]. It is the 
most common collateral pathway in BCS (Figure 3).

4)	 Anterior abdominal wall collaterals
•	 The collaterals comprising this system include one 

between the superior and inferior epigastric veins and 
other between the superficial epigastric and lateral 
thoracic veins.

•	 Inferior epigastric vein arises from the external iliac vein 
joins superior epigastric vein above the level of umbilicus 
to drain into the subclavian vein and ultimately right heart.

•	 Flow may also follow the common femoral vein through 
superficial circumflex iliac vein to superficial epigastric 
vein and anastomosing with the lateral thoracic vein.

Figure 3 Diagram (A) and CECT abdomen coronal (B) and axial (C and D) sections displaying vertebrolumbar azygous pathway. 
Dilated tortuous lumbar veins are seen (arrows in ‘D’) seen draining into the azygous and hemiazygous veins. 
Hemiazygous vein seen draining into the azygous vein (arrows in ‘B’ and ‘C’).
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•	 Collaterals comprising the superior and inferior 
epigastric communications are seen medially in contrast 
to the posterolaterally situated superficial epigastric and 
lateral thoracic veins. The laterally situated superficial 
epigastric veins are seen clinically as caput medusa [6] 
(Figure 4).

5)	 Inferior phrenic pericardio-phrenic collaterals
•	 Pericardiophrenic vein is a tributary of the left 

brachiocephalic vein and has communications with 
inferior phrenic vein. Inferior phrenic vein on right side 
drains into the IVC while on left side can drain into the 
IVC and into the left renal vein. Left hepatic vein and left 

Figure 4 Diagram (A) and Surface Shaded Display (B) and CECT abdomen coronal Maximum Intensity Projection (C) displaying 
anterior abdominal wall collaterals. Communications of superior and inferior epigastric veins and superficial 
epigastric veins are seen (arrows in ‘C’ and ‘D’).

Figure 5 Diagram (A) and CECT abdomen coronal (B) and axial (C) sections displaying inferior phrenic pericardiophrenic pathway. Inferior 
phrenic vein arising from the left renal vein (arrow in ‘B’) and pericardiophrenic vein (arrow in ’C’) could be visualised at the lateral 
border of left ventricle.
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phrenic vein have ostia close to each other. Sometimes 
left phrenic vein can drain into the left hepatic vein. This 
pathway drains the intrahepatic collaterals into the phrenic 
vein and then into the pericardiophrenic vein (Figure 5).

•	 Thus it is clear from above essay that the collateral 
pathways in the BCS are quite characteristic and are 
easy to recognise if carefully sought for. These have 
importance as they help to ascertain the cause of 
cirrhosis to BCS and allow for appropriate treatment 
which may include interventional radiological procedure 
(like hepatic venous stenting or direct intrahepatic 
portosystemic shunt - DIPS) or surgery.

Treatment options in budd chiari syndrome
1.	 Caval recanalization: Caval recanalisation is the best option 

if feasible in the patients with caval obstruction. A large 
diameter balloon is used to dilate the segment [7].

2.	 Hepatic vein recanalization: In cases with hepatic venous 

obstruction recanalisation of the native or accessory hepatic 
veins is done in order to establish the hepatic venous 
outflow. Balloon dilatation with or without angioplasty and 
stent placement remains the treatment option [7].

3.	 Portosystemic shunt creation (TIPS/DIPS): In cases when 
the hepatic veins are replaced by multiple intrahepatic 
collaterals restoration of hepatic outflow in not possible by 
recanalisation/cavoplasty. In such cases portosystemic shunt 
is created through transjuglar route either as transjuglar 
intrahepatic portosystemic shunt (TIPS) or direct portocaval 
shunt. In cases if the notch is seen from the IVC to suggest 
possible hepatic venous and IVC junction a TIPS is done else 
DIPS is performed [7, 8].

4.	 Surgery: Surgical shunt creation is no longer considered an 
option for BCS due better midterm results of interventional 
procedures. In cases with end stage liver disease or fulminant 
hepatic failure the definitive treatment is liver transplant [7].
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