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Abstract 
Transjugular intra-hepatic porto-systemic shunt (TIPS) is a proven strategy for the management of portal hypertension (PH) complications. Here, 
we report on a complex case of haemorrhagic shock due to the rupture of gastro-oesophageal varices in the context of PH originally sustained 
by idiopathic, likely congenital, high-flow intrahepatic arterioportal fistulas (IAPFs) preceded by extensive bowel ischaemia. While the occlusion 
of the IAPFs potentially controlled the steal of arterial splanchnic blood into the portal circulation, it failed to manage PH related bleeding, neces
sitating the placement of a salvage TIPS. Porta-caval pressure gradient persisted markedly increased after IAPFs occlusion, indicating an 
independent intra-hepatic component causing PH. Moreover, hepatic histology demonstrated a pre-sinusoidal/sinusoidal barrage response of 
the hepatic parenchyma secondary to long-standing IAPFs, causing the onset of an intra-hepatic component of PH. For these reasons, the com
bined interventional approach led to resolution of the refractory portal hypertensive bleeding, avoiding fatal evolution of diffuse bowel infarction.
Keywords: TIPS; IAPFs; portal hypertension; bowel ischaemia; variceal bleeding. 

Introduction
In Western countries, non-cirrhotic portal hypertension (PH) 
accounts for less than 10% of cases of PH.1 Intrahepatic arte
rioportal fistulas (IAPFs) are a rare cause of PH. However, 
advances in diagnostic techniques have helped to increase 
their detection. Aetiologies of IAPFs comprise trauma, sur
gery, trans-hepatic interventions or biopsy, malignancy, rup
tured hepatic artery aneurysms, or hereditary haemorrhagic 
telangiectasia. The clinical manifestations of IAPFs are re
lated to the shunted volume and liver resistance opposed by 
sinusoids,2-4 and patients may be asymptomatic or present 
with symptoms of PH. Moreover, IAPFs may impair arterial 
perfusion in the liver and the bowel and the resulting clinical 
picture, often dominated by PH, may include features of mes
enteric steal syndrome.5 Importantly, in contrast to systemic 
arterio-venous shunts, IAPFs rarely have an impact on the 
cardiac function, because of a damping exerted by the liver 
interposed in the venous circulation (sinusoidal barrage) de
termining the pathophysiological consequences of IAPFs on 

the portal circulation.6,7 Here, we describe a case of life- 
threatening, PH-related upper digestive haemorrhage and 
extensive bowel ischaemia due to mesenteric steal, in the 
context of an atypical, adult-onset idiopathic IAPFs. The pa
tient was successfully managed by sequential endovascular 
occlusion of the IAPFs and transjugular intra-hepatic porto- 
systemic shunt (TIPS).

Case report
A 54-year-old male presented to the emergency room with 
diffuse moderate abdominal pain. His medical history was es
sentially unremarkable except for long-standing dyspepsia. 
Blood chemistries were not informative at hospital admis
sion. Physical examination of the abdomen was essentially 
normal, revealing only a slight increase in entero-colic bloat
ing and a less frequent bowel sounds. There was no evidence 
of free fluid in the abdomen and no rebound tenderness was 
appreciated. After an initial spontaneous clinical 
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improvement, the patient experienced worsening abdominal 
pain, which was associated with leucocytosis (18 × 103/µL), 
elevated serum lipase (300 U/L), and progressively increasing 
lactate levels (peak 8 mmol/L). A contrast-enhanced abdomi
nal CT scan revealed the presence of high-flow, type 1 IAPFs8

involving segment 8 (Figure 1A–C). Moreover, diffuse 
splanchnic ischaemia affected the entire digestive tract and 
the spleen. In the absence of splanchnic venous or arterial 
thrombosis, or haemodynamically significant arterial stenosis 
and with stable systemic haemodynamics, ileo-colic ischae
mia was attributed to a steal syndrome. This was further ag
gravated by evidence of reversed blood flow in the portal 
system including superior mesenteric vein, as demonstrated 
at ultrasonographic assessment including eco-colour-doppler, 
consistent with impaired splanchnic venous outflow resulting 
from the portal hypertensive state and responsible for a con
current venous passive congestive ischaemia. No findings 
suggestive of liver cirrhosis were present at imaging, which 
showed diffuse hypoperfusion of the right hepatic lobe in the 
arterial phase.

The clinical picture was complicated by the rapid accumu
lation of moderate-grade ascites. The serum-ascites albumin 
gradient was greater than 1.1 indicating that the effusion was 
related to PH. Additionally, there were no signs of spontane
ous or secondary bacterial peritonitis.

The patient was therefore scheduled for emergency endovas
cular occlusion of the IAPFs, but the clinical scenario rapidly 
deteriorated due to massive haematemesis and enterorrhagia, 
leading to severe anaemia and hypovolaemic shock. An abdom
inal CT scan excluded that intestinal ischaemia had evolved 
into transmural infarction. An upper endoscopy showed clots 
in the middle and distal portions of the oesophagus and a large 
clot occupying nearly the entire stomach, from the gastric fun
dus to the pyloric region. After removing the clots using a loop 
and a net, and performing extensive washing with saline solu
tion, large oesophageal varices with cherry red spots and an ac
tively bleeding type 1 gastro-oesophageal varice (GOV1) were 
observed (Figure 2). Bleeding was subjected to emergency treat
ment with cyanoacrylate injection into the oesophageal side of 
the GOV1, resulting in the apparent cessation of bleeding. 
Nonetheless, the gastric cavity was not adequately explored due 
to the persistence of large clots firmly adhering to the gastric 
wall. The procedure was therefore halted to allow the patient, 
mechanically ventilated and under high-dose inotropic vasoac
tive support, to be transferred to the angiography suite for em
bolization of the IAPFs. Prior and during the interventional 
procedures the patient received a total of 6 units of packed red 

blood cells, intravenous somatostatin at a dose of 500 mcg/h 
following a 500-mcg bolus, and prophylactic antibiotic therapy 
with ceftriaxone. Indeed, a further anaemization and fresh 
blood retrieval from the naso-gastric tube were observed during 
the interventional procedure. In the angiography suite, a trans
jugular intrahepatic portal vein catheterization (Rosh Uchida 
Transjugular liver access set, COOK Medical, Bloomington, 
IN, USA) was first performed using combined real-time ultra
sound and fluoroscopy guided access of the main right portal 
vein branch, confirming the presence of an elevated portal pres
sure (PP, 35.5 mm Hg) and porto-caval pressure gradient 
(PCPG, 32.3 mm Hg). Thereafter, the main hepatic artery was 
catheterized accessing from the right femoral artery, followed 
by super-selective catheterization of the branch supplying seg
ment 8 and subsequently segment 5. Angiography confirmed 
the presence of multiple high-flow IAPFs, indicated by rapid 
contrast flow into the portal system (Figure 3) and significantly 
reduced arterial perfusion of the tributary hepatic parenchyma. 
Embolization of the arterial branches, namely from the 8 and 
the 5 segment, supplying the fistulous tracts was then per
formed using controlled-release coils (Penumbra Ruby and 
Packing coils, Alameda, CA, United States) (Figure 3).

After achieving the disconnection of the IAPFs no reduction 
in the PP and PCPG (37.2 and 34 mm Hg, respectively) was 
observed. The slightly increased PCPG compared to baseline 
values, was likely due to the improvement in systemic haemo
dynamics obtained during the intervention. Thus, exclusion of 
high-flow IAPFs was not effective in controlling the severe 
portal hypertensive state. As the persistence of an elevated 
PCPG supported an intra-hepatic mechanism responsible for 
PH, we decided to proceed with the creation of a salvage 
TIPS. The concern for the possible development of a high- 
output heart failure potentially complicating TIPS was consid
ered unlikely after occlusion of the IAPFs. Therefore, a Viatorr 
CX 7þ 2 cm endoprosthesis (Gore, Flagstaff, Ariz, United 
States) was deployed (Figure 4) between the right hepatic vein 
in the inferior vena cava and the main portal vein right branch. 
The trans-parenchymal tract was pre-dilated with a non- 
compliant 6 mm angioplasty balloon catheter (Dorado, BD, 
San Diego, CA, United States) and the endoprosthesis was 
post-dilated with the same device along the intra-parenchymal 
tract, including both the wall of the portal vein and the hepatic 
vein, thus obtaining an intentional stenosis to reduce the likeli
hood of developing post-derivative complications. The PCPG 
fell to 7.9 mm Hg (about 70% lower than the baseline value), 
indicating an adequate haemodynamic result. Therefore, no 
further dilation of the endoprosthesis was performed. 

Figure 1. CT scan arterial phase multi-planar reconstruction (A), volume rendering (B) demonstrating intra-hepatic arterio-portal fistulas (hepatic artery 
branches for liver segment 8 and 5) and severe dilation of the main portal vein. Panel C shows a detailed view of the artery supplying the arteriovenous 
fistula and its corresponding portal drainage. The feeding artery is marked with an asterisk while the portal venous drainage is indicated by a hashtag.
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Importantly, the porto-systemic collaterals supplying GOV 
identified prior to the opening of the shunt were no longer visi
ble at portal phlebography. Prior to TIPS deployment, a trans
jugular liver biopsy was performed (2 passages on different 
liver segments) to define the underlying pathogenic mechanism 
responsible for the elevated PCPG values.

The patient’s clinical condition subsequently rapidly stabi
lized, with resolution of clinical signs and symptoms related 
to PH and intestinal ischaemia. The subsequent follow-up, 
currently 13 months post-IAPFs occlusion and TIPS, was 

uneventful, and no complications from the derivative proce
dure such as congestive heart failure or hepatic encephalopa
thy were observed. Additionally, no clinical signs compatible 
with short bowel syndrome or intestinal obstruction due to 
strictures, as a consequence of intestinal ischaemia, were 
reported. The hepatocellular function remains excellent.

The histopathological examination (overall 32 mm long 
specimen, 16 complete portal tracts) (Figure 5) demonstrated 
the presence of periportal vein and pericentral fibrosis, in
creased number of small portal venous roots, and sinusoidal 

Figure 2. CT scan portal phase showing gastric (A, axial) and oesophageal varices (B, coronal). Upper endoscopy demonstrating a large bleeding gastro- 
oesophageal varices type 1 treated with cyanoacrylate injection (C).

Figure 3. High flow type 2 intra-hepatic arterio-portal fistulas demonstration by selective arteriogram. Enlarged portal vein was immediately opacified 
with no enhancement of downstream hepatic artery branches (A and B). In panel A, the arterial branch supplying segments V-VIII is marked with an 
asterisk. Occluded intra-hepatic arterio-portal fistulas with no enhancement of portal vein by super-selectively injecting contrast dye into branches of the 
hepatic artery (tributary of eighth and fifth liver segment) feeding the IAPFs (C). Following intra-hepatic arterio-portal fistulas occlusion downstream 
hepatic artery branches for segments 8 and 5 were enhanced.
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dilation with mild peri-sinusoidal fibrosis. This picture is sug
gestive of a progressively developed barrage mechanism 
resulting from marked portal in-flow secondary to the high- 
flow IAPFs. Histology confirmed the absence of liver cirrho
sis and other conditions possibly responsible for persistence 
of PH despite IAPFs occlusion.

After TIPS placement, no thrombotic complications oc
curred, despite the marked reduction of portal blood flow fol
lowing IAPFs exclusion in the context of pronounced ectasia 
of the trunk and intra-hepatic branches of the portal vein. As 
a prophylactic measure, low molecular weight heparin 
(4000 IU/day) was administered during the first 3 months, 
then discontinued after confirming the stability of the clinical 
and biochemical profile and a marked reduction in portal 
vein diameter (from 41 to 28 mm) was observed.

Discussion
The portal venous system is peculiarly characterized by high 
volume, low resistance, and slow flow. PH therefore develops 
when there is an increase in blood flow, or an increase in 

resistance opposed to portal blood flow, or when both mech
anisms coexist. IAPFs represent a rare cause of PH. 
Idiopathic IAPFs related to congenital vascular abnormalities 
are rarely a cause of PH,9 and clinical manifestations in adult
hood are only occasionally observed. Despite an accurate col
lection of patient’s clinical history, we were unable to identify 
potential mechanisms that could have led to decompensation 
of a condition that is likely to have developed over decades.

The case presented herein was characterized by severe, po
tentially life-threatening complications of idiopathic IAPFs, 
and their management may not be straightforward when PH 
related gastrointestinal bleeding is present.10 Indeed, whether 
to directly treat the IAPFs or to perform a portal systemic 
shunt depends on the prevalent underling pathogenetic mech
anism, that is, increased portal flow versus increased hepatic 
vascular resistance, respectively. In this case, a treatment mo
dality limited to occluding the IAPFs was ineffective in con
trolling the bleeding, and on the other hand, the exclusive 
positioning of TIPS would have been likely inadequate in 
managing intestinal ischaemia. Additionally, TIPS as a single 
procedure would have exposed the patient to a considerable 
risk of high-output cardiac failure. After the exclusion of the 
IAPFs, the PCPG of this patient remained elevated, because 
the liver had developed a pre-sinusoidal/sinusoidal barrage, 
counteracting the high portal vein inflow and limiting the car
diac volume overload, in contrast to what occurs in cases of 
systemic arterio-venous fistulas. Histopathological examina
tion confirmed that changes secondary to increased portal in
flow resulted in development of an intra-hepatic PH, which 
required the concurrent placement of a TIPS. Importantly, to 
the best of our knowledge, shunt treatment has only been 
reported in the management of cases with diffuse arteriove
nous fistulae,11 without, however, describing the patient’s 
cardiac outcome.

Learning points

� This report describes for the first time the successful se
quential application of interventional techniques in the 
treatment of complications of adult-onset idiopathic intra
hepatic arterioportal fistulas (IAPFs), guided by portal 
pressure monitoring. 

� Our approach allowed the control of portal hypertension- 
related bleeding caused by the development of hepatic 

Figure 4. Phlebography of the portal venous system following TIPS 
positioning and confirming adequate systemic derivation of contrast dye. 
The intra-parenchymal portion of the endoprosthesis was under-dilated 
to 6 mm.

Figure 5. Histological findings: (A) portal vein and portal space fibrosis (Masson trichrome × 25); (B) sinusoidal dilatation and mild sinusoidal fibrosis 
(Masson trichrome × 10); and (C) mild fibrosis of the central vein (Masson trichrome × 10).
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sinusoidal barrage to IAPFs, and the reversal of extensive 
intestinal ischaemia. 
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