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OBJECTIVE:  Hepatic  artery  thrombosis  (HAT)  is  one  of  the  most  serious  complications  of liver  trans-
plantation  that  can  potentially  lead  to loss  of  the  allograft.  Retransplantation  is  the only  option  when
revascularization  can’t  be performed  but  the  donor  may  be not  available  in the  short  period  of  time.
We  report  the  technique  of using  portal  vein  arterialization  (PVA)  for bridging  before  retransplantation.
There  are  few  reports  in  living  donor  setting.
CASE  DESCRIPTION:  The  recipient  of the liver  was  a  59  year  old  male  who  received  an  extended  right
lobe  graft  from  his  son.  Post  operative  day  41, HAT  was  diagnosed  from  angiogram  and  liver function
got  rapidly  worse.  We  decided  to re-anastomose  the  hepatic  artery  but this  was  not  possible  due  to  a
thrombosis  in  the  distal  right  hepatic  artery.  So  PVA  by  anastomosis  of the  common  hepatic  artery  to
splenic  vein  was  performed.  During  the  early  postoperative  period  liver  function  gradually  improved.
Unfortunately,  he  died  from  massive  GI  hemorrhage  one  month  later.
DISCUSSION:  PVA  has  previously  been  reported  as  being  useful  when  revascularization  was  not  successful.
The  surgical  technique  is  not  complicated  and  can  be  performed  in sick  patient.  Liver  graft  may  be  salvaged

with oxygenated  portal  flow  and recover  afterwards.  However,  portal  hypertension  after  PVA  seem  to be
an  inevitable  complication.
CONCLUSIONS: PVA  may  be a bridging  treatment  for retransplantation  in  patients  whom  hepatic  artery
reconstruction  is  impossible  after  HAT.  Regards  to the high  morbidity  after procedure,  retransplantation
should  be  performed  as definite  treatment  as soon  as  possible.

© 2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Hepatic artery thrombosis (HAT) is one of the most serious com-
lications of liver transplantation that can potentially lead to loss

f the allograft. This complication is more frequent in pediatric
nd living related liver transplantation due to the size of the ves-
els involved and the complexity of the operation. The incidence

Abbreviations: AST, aspartate transaminase; ALT, alanine transaminase; CT,
omputerized tomographic; CTA, computed tomography angiogram; GDA, gastro-
uodenal artery; HAT, hepatic artery thrombosis; MELD, Model of end stage liver
isease; MRCP, magnetic resonance cholangiopancreatography; PVA, portal vein
rterialization; PDS, polydioxanone.
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ripoom, Chiang Mai, 50200, Thailand.
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varies from study to study, occurring in about 4–10% of cases fol-
lowing transplantation [1–3]. There are a few techniques available
in the management of a HAT including revascularization or retrans-
plantation in cases of failed revascularization or where massive
graft necrosis has already occurred. However, retransplantation
is regarded as being a rare option in some countries due to the
lack of donors. Portal vein arterialization (PVA) has previously been
reported as being useful when revascularization was not success-
ful and there was  a lack of a suitable donor [4,5]. Nevertheless,
patients who  underwent PVA showed high levels of morbidity and
mortality [6]. From our best knowledge, we  report the first case of
PVA by anastomosis splenic vein and common hepatic artery in liv-
ing donor setting. The present work has been reported in line with

SCARE criteria [7].
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ig. 1. Angiogram from the celiac axis shows pseudoaneurysm at left gastric arter
roper can not be identified.

. Case report

The recipient was a 59-year-old male patient. His underlying
edical conditions were a chronic hepatitis B viral infection, cir-

hosis and well controlled hypertension. A liver mass was found
uring a transabdominal ultrasound screening program. He subse-
uently underwent a multiphase computed tomography (CT) scan
nd was diagnosed with a single early hepatocellular carcinoma
ith a non-tumorous portal vein thrombosis. His Model of end

tage liver disease (MELD) score was 18. After discussion with him
nd his family, a decision was made to perform a living related liver
ransplant using a extended right lobe graft from his son who was

 26 years old male with no underlying medical conditions. The

lood group was compatible. There was no anatomical variation

ndicated from computed tomography angiogram (CTA) and mag-
etic resonance cholangiopancreatography (MRCP). There were no
ost-operative complications. During the back-table procedure, the

Fig. 2. Angiogram from celiac axis after coil embolizatio
 active extravasation at gastroduodenal artery stump. The common hepatic artery

right hepatic vein and middle hepatic vein were reconstructed
with the triangular shape technique. After total hepatectomy of
the recipient was performed a portal vein thromboendovenectomy
was done. Then, the right lobe graft was  anastomosed to the inferior
vena cava with polypropylene 5/0 continuous technique and to the
portal vein with polypropylene 6/0 continuous technique. Unfor-
tunately, doppler ultrasound of the portal vein did not show a good
inflow. So, intra-operative portal vein anastomosis balloon dilata-
tion and stent placement was  done through the inferior mesenteric
vein. After this the right hepatic artery was anastomosed to the
common hepatic artery proper using the polypropylene 8/0 inter-
rupted technique. Finally, a hepaticojejunostomy was  performed
using polydioxanone (PDS) 6/0 interrupted technique. Total cold

ischemic time and operative time was 202 and 805 min  respec-
tively. Total blood loss was 2500 ml.

The patient was  extubated at post-operative day 2 and trans-
ferred from the intensive care unit to the post-transplantation ward

n and portal vein arterialization was carried out.
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Fig. 3. Fig. 3 shows AST and ALT level related to tota

t post-operative day 3. The aspartate transaminase (AST) and ala-
ine transaminase (ALT) level gradually decreased and his general
linical condition improved. However, at post-operative day 9, he
xperienced hypertension with sudden chest pain then collapsed.
ardio-pulmonary resuscitation was performed for 2 cycles. Spon-
aneous circulation returned and a CTA was performed. An aortic
issection Stanford A was found. Ascending aortic replacement
ith circulatory arrest was done. After the second operation, the
atient’s clinical condition and liver function gradually improved
ntil they returned to normal. However, he remained in intensive
are unit due to intra-abdominal collection related to biliary leak-
ge and sepsis. On post-operative day 41 the patient had a massive
pper gastrointestinal hemorrhage with hemodynamic unstable.

 gastro-duodeno scope showed massive bleeding from the duo-
enum and source of bleeding can’t be identified. An angiogram
howed bleeding from the pseudoaneurysm of gastroduodenal
rtery (GDA) into the duodenum and thromboses of the hepatic
rtery proper. A coil embolization was done in the GDA and the
ommon hepatic artery as shown in Fig. 1. Although, the bleeding
as stopped and vital signs returned to normal, liver function got

apidly worse. Hence it was decided to re-operate to re-anastomose
he hepatic artery inflow. Unfortunately, the right hepatic artery
nd common hepatic artery were extensively thrombosed so, por-
al vein arterialization was done by connection of the common
epatic artery to the splenic vein in end-to-side fashion using the
olypropylene 6/0 running technique as shown in Fig. 2. During
he early postoperative period liver function improved gradually
s shown in Fig. 3. However, there was no deceased donor during
hat period. 24 days after portal vein arterialization, he experienced
nother massive upper gastrointestinal hemorrhage. The bleeding
as identified as coming from portal hypertensive gastropathy.

mbolization was carried out in the unnamed vein and also par-
ially in the splenic artery. The patient died from recurrent upper
astrointestinal hemorrhage, uncontrolled intra-abdominal sepsis
nd a liver abscess one month later.
. Discussion

The oxygenated blood supply to the liver allograft is obligated
y the hepatic artery. Due to the lack of collateral vessels after liver
tic de-arterialization and portal vein arterialization.

transplantation, HAT may  lead to serious complications including
acute fulminant hepatic failure [8]. The incidence of HAT is higher in
pediatric transplant and living donor liver transplantation regards
to small size of hepatic artery [1,9,10]. The treatment strategy of
HAT is dependent on the clinical status of the patient. The recip-
ient of a transplant with early HAT who  has markedly elevated
serum transaminase levels without allograft necrosis may  poten-
tially benefit from graft salvage with emergency revascularization
by surgery or endovascular treatment. However, revascularization
may  be impossible if there were no appropriate inflow and out-
flow from extensive thrombosis. In one study, only 10% of patients
who had HAT can be salvaged by revascularization [11]. Retrans-
plantation is the only option when extensive liver necrosis was
developed and revascularization can’t be performed but the donor
may be not available in the short period of time. Even retransplan-
tation can be performed, 50% of cases are died because of sepsis
[12]. There are several studies which show that effective treatment
of HAT may  be as a result of portal vein arterialization as a bridge for
re-transplantation. Partial portal arterialization from side to side or
end to end ileocolic artery and vein anastomosis has shown good
short term results and no sign of portal hypertension for 2 months
after surgery [5,13]. Some patients developed ascites after PVA then
recovered spontaneously and alive for a year [6]. However, some
cases, about 44%, have demonstrated complications related to por-
tal hypertension including upper gastrointestinal bleeding after
PVA [6]. Shunt calibration was recommended by some authors to
prevent sequelae from portal hypertension [14,15]. Incidence of
HAT is more frequent in living donor liver transplantation. When
it occurs, hepatic artery revascularizaiton should be performed
and re-transplantation should be planned. Nevertheless, in some
situations such those involving extensive thromboses, revascular-
ization cannot be done and there may  also be a lack of donors
for retransplantation. Portal vein arterialization is a simple and
useful operation in such situations. However, this operation has
a history of high morbidity especially portal hypertension associ-
ated complications and should be used as a bridging treatment for
retransplantation.
From our best knowledge, there was only one case series about
PVA in LDLT setting [13]. The PVA from the previous report were
created with arterioportal shunt in the mesenteric vascular branch.
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n this case we report the technique of PVA by anastomose CHA and
plenic vein in side to side fashioned. The technique is straightfor-
ard and can be perform in unstable patient like this case. The liver

unction was dramatically improved after PVA. Unfortunately, this
ase was suffered from portal hypertension afterwards resulting
rom PVA. This case was demonstrated even the PVA was  feasible
ut the calibration of shunt is obviously necessary after the liver
llograft recovers.

. Conclusion

Portal vein arterialization may  be a bridging treatment for
etransplantation in patients whom hepatic artery reconstruction
s impossible. However, retransplantation should be performed as
oon as possible to avoid complication from portal hypertension.
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