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INTRODUCTION  AND  IMPORTANCE:  Variceal  bleeding  due  to intrahepatic  arterioportal  fistula  is  an  unusual
complication  of  percutaneous  liver  biopsy.  As  majority  of variceal  bleeding  are  cirrhotic  in  origin,  the rare
occurrence  of  an acquired  intrahepatic  arterioportal  fistula  presents  a therapeutic  dilemma.
CASE  PRESENTATION:  We report  the  case  of a 57-year-old  female  with  refractory  variceal  bleeding  that
occurred  six years  after  a  percutaneous  liver  biopsy.  As  part  of  the  workup  for placement  of  Transjugu-
lar  Intrahepatic  Portosystemic  Shunt,  a computed  tomography  hepatic  arteriography  was  performed.
This  revealed  a large  arterioportal  fistula  in left lobe  of  liver.  Variceal  bleeding  was controlled  following
successful  embolisation  of  the  arterioportal  fistula.
CLINICAL  DISCUSSION:  Persistent  intrahepatic  arterioportal  fistula  can  result  in  portal  hypertension  and
variceal  bleeding.  This  is  a  rare  complication  of  percutaneous  liver  biopsy  that warrants  consideration  as
an aetiology  of portal  hypertension  with  variceal  bleeding.  The  therapeutic  strategy  for  refractory  bleed-

ing due to  intrahepatic  arterioportal  fistula  is  different  from  cirrhotic  portal  hypertension  and  requires
trans-arterial  embolisation  of  the  fistula.
CONCLUSION:  This  case  highlights  the  need  to consider  arterioportal  fistula  as  an  aetiology  of  portal
hypertension  as  therapeutic  strategy  in refractory  variceal  bleeding  is  different  from  cirrhotic  portal
hypertension.

© 2021  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

An intrahepatic arterioportal fistula (IAPF) is an abnormal com-
munication between a branch of hepatic artery and a portal venous
radicle. An increasing role for interventional radiology has given
rise to reports of acquired IAPF [1]. Most of these IAPFs are not
symptomatic and will close spontaneously [2]. However, persistent
IAPF can cause portal hypertension resulting in variceal bleeding.
In a patient that has undergone a percutaneous liver biopsy and
presents with variceal bleeding IAPF should be considered as an
aetiology. Herein, we report the case of a patient with refractory
variceal bleeding due to IAPF successfully managed by angiographic
embolisation. This work has been reported in line with the SCARE
criteria [3].
Abbreviations: IAPF, intrahepatic arterioportal fistula; CTHA, computed tomog-
raphy hepatic arteriography; TIPS, Trans-jugular Intrahepatic Portosystemic Shunt.
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. Case presentation

A 57-year-old female was transferred to the hepatobiliary unit
t Donald Gordon Medical Centre, Johannesburg, South Africa on
th December 2020. The patient was  referred for Trans-jugular

ntrahepatic Portosystemic Shunt (TIPS) having failed endoscopic
anagement of bleeding fundal varices. Her history was that of per-

utaneous core needle liver biopsy performed six years previously,
o investigate for chronic cholestasis. The tissue yield was  deter-

ined to be adequate, and the histology revealed diffuse oedema
f portal tracts with chronic inflammatory infiltrate rich in plasma
ells. There was  loss of bile ducts in a significant number of por-
al tracts. In the larger portal tracts where the original bile ducts
ere present, there was mild periductal fibrosis. In the presence

f elevated anti-mitochondrial antibody, the morphologic features
ere considered to be in favour of primary biliary cholangitis. She

ad not required endoscopic retrograde cholangiopancreatography
r percutaneous biliary intervention. On detailed questioning she
dmitted to moderate alcohol consumption for many years and

ad abstained completely in the last 3 months. She reported an
pisode of haematemesis and melaena 3 months previously but did
ot go to hospital due to Covid-19-related local lockdown restric-
ions. Haematemesis recurred 3 weeks prior to admission and she
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Fig. 1. Arterial phase of dynamic computed tomography showing large arterioportal
fistula in left lobe of the liver.

Fig. 3. Volume rendering showing an intrahepatic arterioportal fistula supplied by
branches from left gastric artery and a branch of left hepatic artery.
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Fig. 2. Maximum intensity projection in arterial phase showing early enhancement
of  the portal vein.

underwent gastroscopy at another institution. Oesophageal varices
were noted and about 5 bands applied (Six-shooter Multi-bands,
Cook Medical, Europe). She did not require any blood transfu-
sion. Upper gastrointestinal bleeding recurred 2 days prior to her
admission to our institution and repeat gastroscopy by the refer-
ring gastroenterologist reported bleeding large fundal varices. No
endoscopic intervention was performed. Two units of packed red
cells were transfused, and octreotide infusion therapy commenced.
She was then transferred for further management and possible
TIPS. On arrival at our institution her haemodynamic status was
noted to be normal. She was not jaundiced. Her abdomen was
soft, non-tender with a palpable splenomegaly. Pertinent labora-
tory parameters were haemoglobin 10 g/dl; platelet 114 000 g/l;
alkaline phosphatase 184 iu/l; gamma  glutamyl transferase 58 iu/l;
alanine aminotransferase 48 iu/l; aspartate aminotransferase 50
iu/l; international normalized ratio 1.1; and serum albumin 40
mg/dl. A computed tomography hepatic arteriography (CTHA) (CT
128; Koninklijke Philips N.V), that was performed as part of the
TIPS workup, showed a large IAPF in the left lobe of the liver. It was

supplied by a branch of the left hepatic artery and a branch of the
hypertrophied left gastric artery, and it drained into the left portal
vein (Figs. 1–3). There were no obvious features of hepatic cirrhosis
on CTHA. She subsequently underwent catheter-directed angiogra-
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ig. 4. Completion angiogram showing microcoils successfully deployed and disap-
earance of the arterioportal fistula.

hy and embolisation in the interventional radiology department.
his embolization was  performed by an interventional radiologist.
irstly, cannulation of right femoral artery was  performed under
ocal anaesthesia and conscious sedation. The hepatic branches of
he left gastric artery were localized and embolised, then proceeded
o embolise distal left hepatic artery. All embolisation was per-
ormed through a microcatheter (Cantata; Cook Medical, Europe)

ith interlock detachable coils, 4 mm–6  mm  in diameter, 8 mm–20
m in length (Boston Scientific, Natick, MA,  USA). Completion

ngiogram showed a good result with occlusion of the fistula and no
pacification of the portal vein (Fig. 4). Post-intervention overnight

bservation in the intensive care unit was  uneventful. A planned
astroscopy (EVIS videogastroscope; Olympus, Tokyo, Japan), was
erformed 72 h after embolisation by a hepatobiliary surgeon and
howed residual grade II oesophageal varices extending for about
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Fig. 5. Endoscopy following angiographic embolisation showing grade II
oesophageal varices with no stigmata of recent bleed.

10 cm at distal oesophagus. There were no red wale signs and no
cherry-red spots (Fig. 5). The stomach showed severe portal hyper-
tensive gastropathy in proximal half, but no obvious fundal varices
were noted. There were no other signs to suggest recent bleeding.
Five bands (SmartBandTM, Intelligent Endoscopy, NC, USA) were
placed in the residual oesophageal varices. She was discharged the
next day and has been scheduled for a repeat gastroscopy in six
months. The patient has been followed up by telephone on two
occasions since discharge and she reported no new event of upper
gastrointestinal bleeding.

In this particular patient, it is felt that hepatic cirrhosis is
unlikely, and that the portal hypertension was most likely due to
the IAPF which led to variceal bleeding.

3. Discussion

Current practice of percutaneous liver biopsy requires image-
guidance to achieve precision and reduce complications. Over 90%
of complications following percutaneous liver biopsy occur within
24 h of the procedure, but development of IAPF is uncommon [4,5].
A review by Iwaki et al. in 2012 showed that only 30 cases of
symptomatic IAPF have been reported [6]. Most IAPFs are small,
asymptomatic, and appear to close spontaneously within a month
[2,4]. Long-term events like portal hypertension and variceal bleed-
ing are rare. Variceal bleeding is a sequala of portal hypertension
that is said to occur by two mechanisms: either an increase in intra-
hepatic vascular resistance or increase in portal blood flow [7]. In
this index case, a high pressure hepatic arterial blood is directed
into the portal circulation bypassing the hepatic sinusoids. This cre-
ates an increase in hepato-venous pressure gradients that results
in development of varices, and subsequent bleeding.

Variceal bleeding is the most dreaded complication of por-
tal hypertension with six-week mortality that approaches 25%
in the setting of liver cirrhosis [8]. Most cases of variceal bleed-
ing are attributable to cirrhotic portal hypertension, and IAPF is
not usually considered an aetiology. Hence a high index of sus-
picion is required. A history of previous hepatic intervention or
abdominal trauma is suggestive. The findings of thrill or bruit in
the epigastric region on physical examination are helpful. Man-
agement guidelines for variceal bleeding due to cirrhotic portal

hypertension are applied across board irrespective of the aetiology
of variceal bleeding. It entails initial resuscitation, pharmacologic
therapy combined with endoscopic intervention in the acute set-
ting [7]. This strategy will provide effective control of variceal
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leeding in 80% of cases irrespective of aetiology [6]. However,
n individuals with IAPF, endoscopic therapy alone is not suf-
cient, angiographic embolisation is recommended as definitive

herapy to control variceal bleeding [1,4,6,9]. Endovascular treat-
ent by way  of catheter-directed trans-arterial embolisation is

n attractive option as it is minimally invasive. The goal of treat-
ent is to occlude fistula-feeding vessel, and thereby reduce

he high portal blood flow. Embolisation maybe achieved with
oils as in the index case, Gelfoam sponge, detachable balloon,
r liquid embolic agents. Procedure-related complications include
on-target embolisation, hepatic infarction, and liver abscess. In
ituations where endovascular treatment fails to control variceal
leeding, alternative interventions have been recommended. Sur-
ical ligation of a second or third order branch of hepatic artery
s an option that is achieved through division of liver parenchyma
o reach the area of the fistula. This procedure is technically chal-
enging and not usually practiced. Hence in terms of operative

anagement, resection of the part of the liver that contains the fis-
ula may  be a better option [5,10]. Liver transplantation has been
erformed as salvage therapy in refractory cases [2,9]. However,
he availability of donor organs for liver transplantation is a huge
imitation.

. Conclusion

Although percutaneous liver biopsy is relatively safe, its atten-
ant complications though rare may be life threatening. Given that
ngiography is not performed routinely after a percutaneous liver
iopsy, this case highlights the need to consider IAPF, an aetiology
f portal hypertension as therapeutic strategy in refractory variceal
leeding is unique. Future studies should evaluate risk factors for
evelopment of IAPF in patients that are scheduled for hepatic

nterventional procedures.
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