World J Gastroenterol 2014 November 14; 20(42): 15910-15915
ISSN 1007-9327 (print) ISSN 2219-2840 (online)

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748/wjg.v20.i42.15910

© 2014 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Embolization of splenorenal shunt associated to portal vein
thrombosis and hepatic encephalopathy
Letícia de Campos Franzoni, Fábio Cardoso de Carvalho, Rafael Gomes de Almeida Garzon,
Fábio da Silva Yamashiro, Laís Augusti, Lívia Alves Amaral Santos, Mariana de Souza Dorna, Júlio Pinheiro Baima,
Talles Bazeia Lima, Carlos Antonio Caramori, Giovanni Faria Silva, Fernando Gomes Romeiro
Letícia de Campos Franzoni, Fábio da Silva Yamashiro, Laís
Augusti, Lívia Alves Amaral Santos, Mariana de Souza Dorna, Júlio Pinheiro Baima, Talles Bazeia Lima, Carlos Antonio
Caramori, Giovanni Faria Silva, Fernando Gomes Romeiro,
Internal Medicine Department, Gastroenterology Division, Botucatu Medical School, UNESP, 18 618 970 Botucatu, Sao Paulo,
Brazil
Fábio Cardoso de Carvalho, Department of Internal Medicine,
Division of Cardiology, Botucatu School of Medicine, UNESP
Univ Estadual Paulista, Sao Paulo 18618-970, Brazil
Rafael Gomes de Almeida Garzon, Hospital do Coração do
Instituto de Moléstias Cardiovasculares, São José do Rio Preto,
Sao Paulo 15015-210, Brazil
Author contributions: Franzoni LC designed the study, conducted the patient and wrote the manuscript; Carvalho FC and
Garzon RGA performed the embolization of the splenorenal
shunt and provide angiographic images; Yamashiro FS, Augusti
L, Santos LAA, Dorna MS, Baima JP, Lima TB, Caramori CA
and Silva GF participated in data collection and in manuscript
writing; and Romeiro FG conducted the patient, wrote and reviewed the article.
Correspondence to: Letícia de Campos Franzoni, MD, Internal Medicine Department, Gastroenterology Division, Botucatu
Medical School, UNESP, Rubiao Junior District S/N, 18 618 970
Botucatu, Sao Paulo, Brazil. leticiafranzoni@hotmail.com
Telephone: +55-14-98118-2827 Fax: +55-14-38822238
Received: March 24, 2014
Revised: May 5, 2014
Accepted: June 21, 2014
Published online: November 14, 2014

control HE manifestations, but the presence of portal
vein thrombosis is considered a contraindication. In
this presentation we show a cirrhotic patient with severe HE and portal vein thrombosis who was submitted
to embolization of a large portosystemic shunt. Case
report: a 57 years-old cirrhotic patient who had been
hospitalized many times for persistent HE and hepatic
coma, even without precipitant factors. She had a wide
portosystemic shunt and also portal vein thrombosis.
The abdominal angiography confirmed the splenorenal
shunt and showed other shunts. The larger shunt was
embolized through placement of microcoils, and the
patient had no recurrence of overt HE. There was a
little increase of esophageal and gastric varices, but no
endoscopic treatment was needed. Since portosystemic
shunts are frequent causes of recurrent HE in cirrhotic
patients, portal vein thrombosis should be considered a
relative contraindication to perform a shunt embolization. However, in particular cases with many shunts and
severe HE, we found that one of these shunts can be
safely embolized and this procedure can be sufficient to
obtain a good HE recovery. In conclusion, we reported
a case of persistent HE due to a wide portosystemic
shunt associated with portal vein thrombosis. As the
patient had other shunts, she was successfully treated
by embolization of the larger shunt.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Abstract
Hepatic encephalopathy (HE) is a cognitive disturbance
characterized by neuropsychiatric alterations. It occurs in acute and chronic hepatic disease and also
in patients with portosystemic shunts. The presence
of these portosystemic shunts allows the passage of
nitrogenous substances from the intestines through
systemic veins without liver depuration. Therefore, the
embolization of these shunts has been performed to
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Core tip: Portosystemic shunts are a cause of hepatic
encephalopathy and decreased survival of cirrhotic
patients. The embolization of these shunts has been
performed to control hepatic encephalopathy manifestations, but the presence of portal vein thrombosis is
considered a contraindication. We presented a cirrhotic

15910

November 14, 2014|Volume 20|Issue 42|

Franzoni LC et al . Splenorenal shunt embolization and portal thrombosis

patient with persistent hepatic encephalopathy and
hepatic coma. She had a wide splenorenal shunt and
also portal vein thrombosis. As she had other shunts,
we performed the embolization of the largest shunt
and she achieved a good recovery. In conclusion, for
patients with many shunts and severe hepatic encephalopathy, one of these shunts can be successfully
embolized.
Franzoni LC, Carvalho FC, Garzon RGA, Yamashiro FS, Augusti L, Santos LAA, Dorna MS, Baima JP, Lima TB, Caramori
CA, Silva GF, Romeiro FG. Embolization of splenorenal shunt
associated to portal vein thrombosis and hepatic encephalopathy.
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from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i42/15910.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i42.15910

INTRODUCTION
According to the increase of portal pressure, many cirrhotic patients develop decompensated liver disease, and
many of these complications are still a challenge. Hepatic
encephalopathy (HE) is a severe neuropsychiatric illness
that occurs in acute and chronic liver diseases, often in
cirrhotic patients. HE is not always reversible, and can
lead to hepatic coma and death[1]. Furthermore, multiple
bouts of hepatic coma are the only known risk factor for
hepatocerebral degeneration[2]. The latter disease can be
distinguished from HE because it leads to typical motor
disturbances, varying from Parkinsonism to chorea.
Overt HE can afflict 30%-40% of cirrhotic patients,
and after one episode, the overall survival is only 15%
after three years[3,4]. HE is classified as type A when it
occurs in acute liver failure, type B when there are portosystemic bypasses without intrinsic hepatocellular disease and type C in the presence of cirrhosis and portal
hypertension with portosystemic shunts[5]. Another classification divides HE presentation into overt (episodic or
persistent) and covert (minimal)[6]. HE intensity is graded
according to the West Haven criteria. Cerebral toxicity
in HE is caused by many factors, but the lack of hepatic
conversion of ammonia to urea and glutamine is still
considered a key point. The blood ammonia reaches the
central nervous system and increases glutamine formation
inside the astrocytes, leading to some HE manifestations.
Many patients with episodic HE can be treated only
by correcting the trigger factor. Patients with persistent
HE usually need medications that prevent the ammonia
formation from the gut and kidneys. For this purpose,
antibiotics, non-absorbable disaccharides and l-ornithinel-aspartate (LOLA) are frequently employed. The most
severe cases are commonly associated with portosystemic
shunts, which can be embolized to improve HE manifestations, hepatic function, quality of life and survival[7-13].
From 46% to 70% of patients with refractory HE
present with large spontaneous portosystemic shunts,
which represent a therapeutic target for their neurologi-
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cal condition[7]. Even so, portal vein thrombosis (PVT) is
considered a contraindication for embolization of these
shunts, and cases with PVT are excluded from studies
aimed to evaluate the results of embolization procedures[7].
Additionally, there is no doubt that liver cirrhosis is a
major cause of PVT. The reported rates of PVT are in
the range of 0.6%-15.8% in patients with liver cirrhosis,
but these rates increase in relation to the patients’ age and
their liver disease severity, reaching 15% in patients awaiting liver transplantation[14]. Unfortunately, liver transplantation for patients with advanced PVT (grades 3-4
according to the Yerdel classification) is a big challenge,
and even in specialized centers the results are not as good
as in patients without PVT[15]. Thus, there is a significant
amount of cirrhotic patients who cannot be included in
the liver transplantation list because they have PVT. Since
the prevalence of portal vein thrombosis rises in proportion to the liver disease severity, even among patients
who are already waiting for liver transplantation there is a
considerable amount who need to be removed from the
waiting list.
Once PVT occurs, these patients suffer an important
raise on their portal pressure and this is a stimulus to the
development of portosystemic shunts, which are a further predictor of poor prognosis and a cause of hepatic
encephalopathy[8]. Therefore, the question is: how these
patients should be managed when the liver transplantation is not an option and they have PVT and hepatic encephalopathy? In some selected cases, the embolization
of the large portosystemic shunt seems to be an effective
and safe option. We report herein a case of a large spontaneous portosystemic shunt associated with PVT which
was successfully treated by embolization of this shunt.

CASE REPORT
A 57-year-old woman with hepatitis-C-related cirrhosis,
diabetes and arterial hypertension had been hospitalized
many times for multiple episodes of HE (grades 2-4) in
2010. Of note, in most of these episodes no trigger factor was found. Her MELD (Model of End-Stage Liver
Disease) score was 14 and the hepatitis C virus relapsed
after she finished the antiviral treatment. During the
hospitalizations the patient received antibiotics, LOLA,
lactulose and branched-chain amino acids (BCAA). Even
so, these medications were not sufficient to avoid new
episodes of HE and hepatic coma. In January of 2011,
an abdominal ultrasonography exam showed that she
had hepatofugal flux into her portal and splenic veins,
associated with portal vein thrombosis. In February of
2011, a computed tomography scan confirmed the portal
vein thrombosis with cavernomatous transformation and
showed the presence of a large spontaneous splenorenal
shunt.
After obtaining informed consent from the patient
and her family, we decided to perform an angiographic
exam to evaluate the possibility of embolization of her
splenorenal shunt, even in the presence of the portal vein
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Figure 1 Venographic images of the splenorenal shunt before the embolization, showing a narrowing point where the 8 microcoils would be
placed. Inferior vena cava (white arrow); left renal vein (white arrowhead);
splenorenal shunt with the catheter inside it (black arrow); narrowing location
inside the splenorenal shunt (black arrowhead).
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Figure 3 Ammonia values and their respective dates obtained from venous samples before and after the shunt embolization (arrow), showing
that there were no major differences between the values before and after
the procedure, due to the other shunts that the patient already had before
the embolization. The black arrow indicates the date of the splenorenal shunt
embolization.

flow of 5 cm/s. The patient continued with high serum
ammonia levels, indicating that the other portosystemic
shunts kept their flow (Figure 3). She maintained only
minor HE (grade 0) and therefore has not been hospitalized since 2011. Her MELD score changed from 14 to 12
points.

DISCUSSION
Figure 2 Angiographic images of the splenic vein after the shunt embolization, showing the 8 microcoils placed in the splenorenal shunt. Splenic
vein (black arrow); microcoils (black arrowhead). The catheter is inside the
splenic artery, and the image is obtained in a late phase after the contrast injection. The metallic tip of the nasoenteral tube can also be seen in the right upper
quadrant.

thrombosis. Prior to that, we did an upper endoscopy,
which showed thin esophageal varices, mild portal hypertensive gastropathy and gastric varices in the stomach
fundus. None of these findings required prophylactic
procedures. Venous catheterization was performed in
March of 2011 while the patient was again hospitalized
with hepatic coma (HE grade 4), showing that even
though the splenorenal shunt was occluded by a balloon,
the contrast injected still left the shunt. This signal indicated that there were other shunts that could maintain
the hepatofugal portal flow even without the larger shunt.
Given this context, 8 microcoils were placed in a narrowing location into the splenorenal shunt (Figure 1). After
the procedure the splenic artery was catheterized to show
the indirect flow in the splenic vein (Figure 2).
Further upper gastrointestinal endoscopic exams
were carried out in April and June of 2011, revealing the
same pattern of the gastroesophageal varices. A new abdominal ultrasonography was performed in June of 2011,
showing the same profile of hepatofugal portal vein
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Portosystemic shunts can be a cause of HE even when
the patient still presents preserved hepatic function,
while more than 46% of cirrhotic patients with these
shunts will develop HE[3-5]. In a study of percutaneous
transhepatic portography carried out in 460 patients with
portal hypertension, the authors observed that the most
frequent collateral route involved two veins: the left gastric vein, which was connected to the esophageal varices,
and the “posterior gastric vein” (a distinct vein located
between the left gastric vein and the short gastric vein).
This latter vein constituted a major collateral route in
42% of patients, and also formed renal shunts in 23% of
them. The relative frequency of renal shunt formation
by this vein was significantly greater than that by the left
gastric vein (12%) and the short gastric vein (18%)[16].
The closure of portosystemic shunts has been performed as a way to improve the neurological condition
of patients with severe HE. In 1981, Hanna et al[17] retrospectively evaluated 7 patients after portosystemic shunt
occlusion (surgical or spontaneous), and found that all
of them achieved improvement of HE; but 2 patients
died after gastroesophageal bleeding and worsening of
hepatic function. In 1987, Uflacker et al[18] performed direct shunt embolization through radiological techniques
in 5 patients. Of note, four of them had their symptoms
controlled but 1 died after intra-abdominal bleeding. This
and many other studies showed that shunt embolization is useful and less harmful than the surgical closure,
although both procedures are associated with such com-
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plications as ascites and enlargement of esophageal varices[13,19]. In 2004, Mezawa et al[20] carried out embolization
of the splenic vein, instead of the direct occlusion of
the splenorenal shunts. None of the six patients submitted to the splenic vein embolization had complications
and most achieved control of symptoms. The authors
concluded that splenic vein embolization is as effective as
the direct occlusion of the splenorenal shunts and leads
to a lesser degree of elevation in the portal vein pressure,
making this procedure safer than the first ones. Until
now, no direct comparisons of these two techniques have
been published. These previous studies were limited to
reports and case series whose aim was to evaluate the HE
symptoms after shunt closure. However, other authors
had shown that shunt occlusion also improves the hepatic function as soon as the procedure is performed[21-23].
Therefore, Kumamoto et al[8] decided to analyze the
impact of the shunt closing in time, evaluating 59 cirrhotic patients divided into three groups: patients without
splenorenal shunt (SRS), SRS patients not embolized and
SRS patients submitted to embolization. After three years,
the patients with SRS had a large increase in the ChildPugh classification and a shorter survival time than the
two other groups. More prophylactic rubber band ligation
was needed in the SRS group submitted to embolization,
but the rate of gastrointestinal bleeding did not differ
significantly between the groups. The authors concluded
that large SRS results in progressive liver dysfunction and
worsens the survival rates among cirrhotic patients. Laleman et al[7] performed a multicenter retrospective study
evaluating the efficacy of portosystemic embolization in
37 cirrhotic patients with refractory HE. Two years after
the procedure, 48.6% of patients had become free of
HE whereas 78.4% presented improved autonomy. The
number and the length of hospitalizations were also reduced. There were no deaths and the authors did not find
any signs of significant worsening of gastroesophageal
varices, portal hypertensive gastropathy or ascites. They
concluded that the embolization of these shunts is safe
and effective.
Another aspect to be discussed is that even patients
with portal venous thrombosis without liver cirrhosis
have signs of hepatic encephalopathy, and the proposed
physiopathology is the presence of portal-systemic
shunting, showing the relevance of the hepatic circulatory disturbances[24]. Thus, the mechanism of hepatic
encephalopathy improvement after the splenorenal shunt
embolization seems to be directly linked to the hepatic
venous flow.
Although in our patient both the portal vein thrombosis and the serum ammonia persisted after the shunt
embolization, the hepatic blood flow enhancement is the
most conceivable reason to the hepatic encephalopathy
improvement. As the hepatic blood flow depends mostly
of the portal vein, before the embolization she had a
serious limitation in her hepatic circulation, not only due
to the portal vein thrombosis but mainly because the
splenorenal shunt turning aside the portal flow. A partial
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correction of this flow steal was possible due to the fact
that she had portal vein thrombosis with cavernomatous
transformation, so even after the shunt embolization
there were other veins that kept part of the venous flow
around the portal vein. Since Doppler abdominal ultrasonography can measure the blood flow only into the portal
vein and not in other small veins that keep the flow to the
liver, on cases like this patient’s the imaging exams performed could not provide evidence to this partial increase
in the hepatic flow, but the decrease in the MELD score
(without changes in creatinine levels) is a good marker of
liver function improvement. The MELD score decreasing
demonstrates that we re-established part of the hepatic
venous flow by closing the shunt and increasing the flow
into the other veins that kept the hepatic flow. Despite
that, there is not a clear recommendation to perform
portosystemic shunt embolization in patients with portal
thrombosis, and this case was indeed an exception.
Another interesting issue is the possibility of prior
prophylaxis and treatment of portal vein thrombosis as
a modality of prophylaxis and treatment of hepatic encephalopathy. First, regarding the treatment, as liver cirrhosis is a major cause of portal venous thrombosis, we
need to be aware to confirm the presence of acute portal
vein thrombosis in cirrhotic patients to begin the anticoagulation in order to re-establish the hepatic venous flow
as soon as possible, because it is a marker of decompensated disease[25,26]. When the portal venous thrombosis
is only diagnosed at the routine imaging exams, the evidence to indicate the anticoagulation is not so clear, since
patients with cavernomatous transformation are excluded
from the studies of anticoagulation treatment[25]. Unfortunately, most of these imaging exams are indicated just
as a screening strategy to find hepatocellular carcinoma
nodules at an early stage, so they are performed no more
than twice a year. As a result, many diagnoses of portal
thrombosis in these patients are confirmed only when
the acute phase of thrombus formation was missed and
the complications are already installed. To avoid these
late diagnoses, doctors who attend cirrhotic patients must
be aware of the possibility of portal venous thrombosis
in any kind of cirrhosis decompensation with no evident
trigger factor. Therefore, cirrhotic patients with abdominal pain, hepatic encephalopathy, esophageal variceal
bleeding or newly diagnosed ascites without a comprehensible trigger factor should be submitted to abdominal
ultrasonography before the hospital discharge. Doing this
simple and non-invasive exam at time, much more cases
of acute and subacute thrombosis could be found earlier,
avoiding the late diagnosis and its complications. We also
could reflect on the anticoagulation treatment to some
selected patients when the time of the portal thrombosis is not clear enough and they already have some signs
of late diagnosis, but the better strategy in this setting is
controversial.
The role of prophylactic treatment to cirrhotic patients aiming to avoid portal venous thrombosis is still
more controversial because they have a significant risk of
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bleeding. There is not a clear indication for this prophylaxis, but it also could be considered in selected patients
who already have some kind of procoagulation disturbances. However, this is a complex issue that was not well
evaluated yet. We hope that further studies can access this
topic to raise more information about it.
It is important to note that almost all the studies
about portosystemic shunts embolization excluded patients who had portal vein thrombosis. We found only
one case report of a patient with portal vein thrombosis
having been previously submitted to thrombolysis before
the shunt embolization[27]. But until now we have not
found cases of patients who, like ours, had already undergone partial recanalization of the portal vein and other
portosystemic shunts that maintain the gastrointestinal
flow even after the closure of the SRS.
Given that the main complication of the SRS embolization is the worsening of gastroesophageal varices, the
majority of the authors considered endoscopic exams to
be a key indicator to keep the patients free from gastroesophageal bleeding after this procedure. In our case, still
in the presence of portal vein thrombosis, this effect was
insignificant because she had other shunts. Even so, endoscopic surveillance was performed to certify she would
not suffer bleeding complications, as other authors suggested[7,8].
In addition to the endoscopic exams, abdominal ultrasonography must be carried out before the shunt
embolization[11]. Portal vein thrombosis must be carefully
evaluated, but in our opinion it should not be considered
an absolute contraindication for this procedure. The
presence of other portosystemic shunts should be recognized as a clue that the patient still can be submitted
to the embolization of the largest one. In our patient the
procedure was done with metallic microcoils. Sclerosing agents could also be used, such as ethanolamine and
cyanoacrylate. Portal venous gradient pressure may be
measured before and after the shunt embolization to
obtain more information about the portal venous hemodynamic changes of each patient; but its unavailability in
most hospitals should not prevent the embolization of a
splenorenal shunt in comatose patients as in our case.
In conclusion, we reported a case of persistent HE
due to a large portosystemic shunt associated with portal
vein thrombosis. As the patient had other shunts, she was
successfully treated through embolization of the largest
shunt. Portal vein thrombosis still should be considered a
relative contraindication to perform a shunt embolization.
However, in particular cases with many shunts and severe
HE, we show that the largest shunt can be safely closed
and that this procedure can be sufficient to achieve good
HE recovery. Endoscopic follow-up was performed and
detected no complications.

COMMENTS
COMMENTS
Case characteristics

The patient had been hospitalized many times presenting cognitive decline,
memory loss, attention deficit, behavioral disorders, psychomotor slowing and
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recurrent episodes of coma, even without precipitant factors.

Clinical diagnosis

The patient had splenomegaly, cutaneous vascular spiders, drowsiness, mental
confusion and flapping tremor without neurological focal deficits, leading to the
diagnosis of portal hypertension and hepatic encephalopathy.

Differential diagnosis

The abdominal ultrasonography exam showed signs of cirrhosis, portal vein
thrombosis and a large splenorenal shunt, thus confirming the clinical diagnosis.

Laboratory diagnosis

Serum ammonia and total bilirubins levels were increased, while platelets count
was markedly decreased and blood electrolytes were normal.

Imaging diagnosis

The venous catheterization verified the splenorenal shunt and showed other
shunts that could maintain the hepatofugal portal flow even without the larger
shunt.

Treatment

Antibiotics, lactulose and branched-chain amino acids were not sufficient to
avoid new episodes of hepatic coma, therefore the embolization of the larger
splenorenal shunt was done and after this procedure the patient maintained
only minor hepatic encephalopathy.

Related reports

Since the prevalence of portal vein thrombosis rises in proportion to the liver
disease severity, many cirrhotic patients who are waiting for liver transplantation need to be removed from the waiting list, because advanced portal vein
thrombosis impairs the liver transplantation. Once the portal vein thrombosis
occurs, these patients suffer an important raise on their portal pressure and this
is a stimulus to the development of portosystemic shunts, which are a further
predictor of poor prognosis and a cause of hepatic encephalopathy. If the liver
transplantation is no more possible and the patient has severe hepatic encephalopathy associated to portal vein thrombosis, new treatment options are
needed, and the splenorenal shunt embolization could be one of them. Conversely, the presence of portal vein thrombosis is considered a contraindication
to portosystemic shunt embolization. In this article we performed the splenorenal shunt embolization even in the presence of portal vein thrombosis, showing
that it is feasible and safe in selected patients.

Experiences and lessons

In severe hepatic encephalopathy, splenorenal shunt embolization can be the
best treatment, and in selected cases it can be done even in the presence of
portal vein thrombosis.

Peer review

By the first time a patient with portal vein thrombosis and hepatic coma was
submitted to embolization of a splenorenal shunt without the thrombosis treatment. Therefore, this paper shows a new perspective to severe hepatic encephalopathy cases, even in the presence of portal vein thrombosis. However,
the article is based in just one patient, so the findings should be cautiously
analyzed and further articles are needed to confirm them.
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