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Case RepoRt
A 48-year-old female underwent deceased donor liver trans-
plantation (whole graft) for HCV (genotype III) related cirrhosis. She 
had episode of acute cellular rejection in immediate post transplant 
period; for which ultrasound guided liver biopsy was done. Episode 
of rejection responded to steroid therapy. Rest of postoperative 
course was uneventful. Laboratory data at time of discharge 
were : Total bilirubin: 0.7 mg/dl (Direct :0.2mg/dl Indirect: 0.5mg/
dl,) Total protein:6.4mg/dl, Albumin:4.1mg/dl, Globulin:2.3mg/
dl, SGPT:110U/L, SGOT:100U/L, Serum alkaline phosphatase 
:128 U/L, Serum creatinine:0.8 mg/dl, Serum electrolytes: within 
normal limit. Patient was on regular follow-up and maintaining 
acceptable post-transplant status. One year and 11 months after 
transplantation, patient presented with rise in liver enzymes (SGPT: 
202U/L SGOT: 320U/L) and HCV RNA quantitative (2,68,212 
copies /ml). Ultrasound and doppler study of liver was normal. 
Patient underwent Ultrasound guided percutaneous liver biopsy 
(24 months after transplantation) from right anterior superior area 
which showed micro and macro vesicular steatosis. No evidence 
of changes of viral hepatitis or fibrosing cholestatic hepatitis was 
found. No immune injury was noted. It was reported as HCV 
recurrence can’t be ruled out in view of fatty changes. Patient 
was put on antiviral drugs but developed pancytopenia within one 
month after starting it. So drug was discontinued. Ultrasound and 
Doppler study at that time showed dilated portal vein with 36x10 
mm sized partial thrombus within it [Table/Fig-1]. Hepatopetal flow 
was noted in rest of portal vein. Rest of Doppler findings was within 
normal limits. Patient was started on anticoagulants and was on 
regular follow-up, flow in portal vein changed from hepatopetal to 
hepatofugal; 4 months after detection of portal vein thrombosis. 
Hepatic artery resistive index was 0.52; aliasing was seen in right 

 

lobe of liver. Arterioportal fistula was suspected on Doppler study. 
CT angiography was advised. Triphasic CT abdomen with CT 
angiography was done on Somatom sensation 64 CT scan using 
non-ionic contrast Omnipaque 350mg/dl injected at rate of 4.5 
ml/sec. CT-angiography showed contrast filling of right, left and 
main portal vein in arterial phase suggest multiple arterioportal 
communication [Table/Fig-2-5]. 

DIsCUssIoN 
Arterioportal Fistula (APF) refers to abnormal shunt or fistulous 
(organic or functional) connection between portal venous system 
and hepatic arterial system resulting in the redistribution of arterial 
flow into a focal region of the portal venous flow. APF can be 
classified as intrahepatic or extra hepatic; haemodynamically 
significant or haemodynamically insignificant. Haemodynamically 
significant arterioportal fistula were defined as those exhibiting 
opacification of the main portal vein of the transplanted hepatic 
graft or its first order branch with or without portal venous 
changes by Doppler ultrasound imaging.  Only 0.2% cases of 
Haemodynamically significant APFs are reported in post liver 
transplant patients [1].  Incidence of APFs remain same in living 
related  or deceased donor liver transplantation.  

APF could be congenital (Hereditary haemorrhagic telangiectasia, 
Ehlers-Danlos syndrome and biliary atresia), idiopathic or could 
be secondary to cirrhosis, hepatic neoplasm, hepatic trauma, 
hepatic parenchymal congestion, inflammatory or infective disease, 
obstruction of hepatic vein or portal vein. It could be iatrogenic following 
percutaneous liver biopsy, cholangiogram, billiary drain placement, 
chemoembolization etc. Erosion of splanchnic artery aneurysms into 
the portal circulation is another relatively common cause of fistula and 
many of these occur in extra hepatic locations [2]. 
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aBstRaCt
An intrahepatic Arterioportal Fistula Refers (APF) to abnormal shunt or fistulous connection between the portal venous system and a 
hepatic arterial system within the liver. Here, we present a case of portal vein thrombosis with APF in post-transplant liver, developed 
2 years and 6 months after transplantation. The condition was diagnosed by Triphasic CT angiography. In this case report we have 
discussed various causes and pathophysiology of APF with its imaging findings. 

[table/Fig-1]: Gray scale ultrasound image showing dilated portal vein (PV) with partial thrombus within it. [table/Fig-2]: CT angiography image showing contrast filling of right, 
left and main portal vein in arterial phase of imaging suggest multiple arterioportal communication. (RHA: right hepatic artery, LHA: left hepatic artery, RPV: right portal vein, LPV: 
left portal vein). [table/Fig-3]: Volume rendered image of CT angiography showing multiple arterioportal fistula (Ao: aorta, PV: portal vein). [table/Fig-4]: CT angiography image 
showing arterioportal communications between right portal vein and right hepatic artery (shown by white arrow).
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Most of the APFs are asymptomatic and diagnosed incidentally 
[3,4]. Patient may present with symptoms of portal hypertension, 
sepsis, haemobillia, billiary obstruction, or pulmonary hypertension 
[5,6].  APF tends not to produce congestive heart failure because 
hepatic sinusoids lying between the vascular lesion and the right 
heart impose a significant restriction on flow [7]. In an analysis 
by Saad, 73% of cases of APFs presented with abnormal liver 
function tests and symptoms of liver failure [3]. 

APF can develop via trans sinusoidal, transvasal or peribiliary route. 
When the hepatic vein is acutely obstructed, the pressure gradient 
between the sinusoids and portal veins is reversed and the portal 
vein becomes a drainage channel, resulting in a functional APF 
and increased hepatic arterial flow [8]. This route is responsible 
for the APF in cirrhosis or Budd-Chiari syndrome. In transvasal 
route, a vasa vasorum from a branch of the hepatic artery passes 
through the wall of a branch of the portal vein and allows blood to 
flow into the lumen of the portal vein due to a tumour thrombus 
[9]. Peribiliary vascular plexus is supplied by the hepatic artery 
and drains into the portal vein via interlobular veins [10]. When the 
portal vein is occluded, this pathway may be responsible for the 
most prominent arterioportal communication [11] as we assume 
in this case. 

Doppler ultrasound is non-invasive and main screening tool for 
vascular complication in post-liver transplant patient. It shows 
turbidity and aliasing at the site of the APF. Reduced arterial 
Resistive Index (RI) of the feeding hepatic artery (<0.50) and >20% 
difference in RI or >30% difference in PI between two lobar hepatic 
artery should raise the suspicious of APF [12]. Reversal of flow in 
the receiving portal venous branch is seen. Arterialisation of flow 
portal vein may be seen in some cases. In one study of APF in liver 
transplant recipient, Doppler was able to detect only 50% of APFs; 
however, it detected all haemodynamically significant APF [1]. CT 
or MR imaging findings include early and prolonged enhancement 
of the peripheral portal vein, before the main portal vein is 
enhanced or enhancement of main portal vein before the superior 
mesenteric and splenic veins are enhanced. Dilated intrahepatic 
vessels are seen during arterial phase. CT and MR also depict the 
underlying cause of APF, including a tumour, inflammatory lesion 
and thrombosis or compression of the portal or hepatic vein. Digital 
subtraction angiography is the gold standard for the diagnosis. 

In this case, contrast filling of main, right and left portal vein in 
arterial phase suggests the fistula is haemodynamically significant. 
Patient had history of percutaneous liver biopsy; this should raise 

suspicious of iatrogenic cause of fistula. But, we assume that 
fistula is secondary to portal vein thrombosis. Findings are in favor 
of: Post biopsy Hepatic artery RI was normal; Portal vein flow is 
reversed 4 months after development of portal vein thrombosis. 
Contrast filled right, left and main portal vein suggests more than 
one connection.  

To the best of our knowledge, AP fistula secondary to portal vein 
thrombosis in post-liver transplant recipient is not reported in 
literature till date. According to literature endovascular treatment 
for haemodynamically significant APFs is needed in native liver 
rather than transplanted liver (n >280–300 versus n = 13) [13].  

Relatively compromised arterial flow and the relative poor 
compliance of transplanted livers (stiff graft) are a hindrance to 
the progression of small APFs to those that are haemodynamically 
significant. 

Some small APF can regress spontaneously. However, those 
shunts which are producing portal hypertension tend to persist 
and require treatment. Historically, first treatment performed was 
surgical ligation of artery supplying fistula or simple resection of 
vascular anomaly. Now-a-days percutaenous embolization of 
APF is treatment of choice. As there are intrahepatic collateral 
circulation pathways, the embolization of all hepatic artery branches 
communicating with portal branches from distal to proximal part 
of fistula can be necessary. Several embolization sessions may 
be needed. Potential complication is hepatic infarction. Post 
embolization follow-up should be primarily performed by Doppler 
ultrasound to evaluate for the reversal of signs of haemodynamic 
significance. In some cases re-liver transplantation represents 
last therapeutic resource. In our case, opinion of interventional 
radiologist and cardiologist was taken; due to multiple arterioportal 
communications and portal vein thrombosis embolization of 
hepatic artery was not feasible; so patient is a candidate for re 
liver transplantation.

CoNCLUsIoN
APF following portal vein thrombosis in post transplant liver is 
rare. Hepatofugal portal venous flow reflects various pathologic 
conditions after liver transplantation and demands detailed 
evaluation. MDCT with CT angiography is the sensitive and non 
invasive modality for diagnosis of APF.
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[table/Fig-5]: CT angiography image showing communication between left portal 
vein and left hepatic artery (shown by white arrow). 
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