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Summary

Background: Portal vein thrombosis (PVT) is a rare but
severe vascular disorder with an acute and a chronic
course. Most patients have underlying liver cirrhosis;
furthermore, thrombophilia is an important risk factor.
However, idiopathic forms are also known. Methods:
This review discusses nonsurgical treatment options in
PVT. Results and Conclusion: Therapy of acute PVT is
based on anticoagulation with heparin that is switched
to oral anticoagulants, if applicable. Catheter-guided in-
vasive therapy should be considered; however, patients
with liver cirrhosis should be screened for portal hyper-
tension before anticoagulation is mandatory. Therapy of
chronic PVT is discussed controversially; therefore, a
strict patient selection and an individual therapeutic de-
cision are warranted depending on the etiology of PVT.
Special forms of PVT including septic and malignant
thrombosis as well as PVT in patients waiting for liver
transplantation require particular therapy algorithms.

Introduction

Portal vein thrombosis (PVT) is a rare hepatic vascular dis-
order. It usually occurs in patients with advanced chronic he-
patic insufficiency such as decompensated liver cirrhosis; how-
ever, it has also been reported in healthy individuals. Risk fac-
tors include prothrombotic conditions as well as abdominal

Schliisselworter
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Zusammenfassung

Hintergrund: Die Pfortaderthrombose (PAT) ist eine sel-
tene, aber gravierende Gefal3pathologie, die in eine
akute und eine chronische Form unterschieden wird.
Haufig tritt die PAT bei Patienten mit einer Leberzirrhose
auf. Neben idiopathischen Formen sind insbesondere
Patienten mit Gerinnungsstérungen betroffen. Metho-
den: Diese Ubersicht beschreibt nichtchirurgische thera-
peutische Optionen der PAT. Ergebnisse und Schlussfol-
gerung: Die Behandlung der akuten PAT basiert auf einer
Antikoagulation mit Heparin, spater gegebenenfalls auch
mit oralen Antikoagulanzien. Kathetergefiihrte invasive
Verfahren kénnen zusatzlich erwogen werden. Insbeson-
dere bei Leberzirrhose ist jedoch eine Vordiagnostik be-
zliglich einer portalen Hypertension unerlasslich. Die Be-
handlung der chronischen PAT mit Heparin ist umstrit-
ten, sodass hier eine strikte Patientenselektion und eine
individuelle Therapieentscheidung notwendig sind. Im
Rahmen des atiologischen Kontexts sollten septische
und maligne PATs sowie Patienten vor einer Lebertrans-
plantation gesondert betrachtet werden.

inflammation like acute pancreatitis or inflammatory bowel
disease. However, idiopathic PVT may also occur. Clinical
presentation is very heterogeneous and is linked to the rapid-
ity of thrombus development. Acute PVT can be associated
with abdominal pain, dyspepsia, or fever. In contrast, chronic
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PVT may rather manifest with signs of portal hypertension
such as variceal bleeding and/or ascites. Involvement of the
superior mesenteric vein (SMV) may lead to an acute abdo-
men that is caused by mesenterial infarction. It is important to
note, though, that acute and more typically chronic PVT may
also remain clinically silent.

Diagnosis is primarily based on imaging, i.e., an abdominal
ultrasound with Doppler imaging is the first procedure to diag-
nose PVT. Furthermore, it is based on the detection of a hyper-
echoic thrombus as well as a limited or absent portal blood flow.
Reduced blood flow may indicate portal hypertension. Other
possible features include splenomegaly or ascites. Abdominal
computed tomography (CT) scan or alternatively magnetic res-
onance imaging (MRI) should subsequently be performed to
determine the complete dimension of the thrombosis and to
clarify the etiology (e.g. inflammatory causes like pancreatitis).

The primary nonsurgical therapeutic approach in PVT is —
in analogy to other vein thromboses — anticoagulation ther-
apy. The special forms of PVT and the patient’s condition re-
quire a thorough evaluation of the duration and selection of
the anticoagulation medication. Systemic or local thrombo-
lytic therapies are possible second-line treatment options
even if they are not based on current guidelines.

Settings of Portal Vein Thrombosis

The choice of optimal therapeutic intervention is based on
the diagnosis of the underlying cause of PVT. First, it has to
be distinguished between acute and chronic PVT. Second, the
etiology has to be determined, and idiopathic PVT, PVT with
thrombotic risk factors (state of hypercoagulation), and PVT
in liver cirrhosis have to be considered. Special therapeutic is-
sues have to be addressed regarding patients with malignant
and septic PVT as well for patients scheduled for liver trans-
plantation (fig. 1).

Nonsurgical Therapeutic Options in Portal
Vein Thrombosis

Acute Portal Vein Thrombosis

Acute PVT may lead to portal hypertension and, if the SMV
is affected, also to intestinal infarction. Spontaneous recanali-
zation is rare, although it has been described in 2 patients with
transient inflammatory etiologies of PVT [1, 2]. Therefore, a
sufficient therapy in the form of anticoagulation is recom-
mended. Guidelines from the American Association for the
Study of Liver Diseases (AASLD) [3] recommend an initial
therapy with low-molecular-weight heparin (LMWH) which is
subsequently switched to an oral anticoagulant such as warfarin
with a sighted international normalized ratio (INR) of 2-3.
Currently, no data is available about novel oral anticoagulant
therapy (thrombin inhibitors or direct factor X inhibitors).
Treatment is recommended for at least 3-6 months. An exten-
sion of therapy >6 months may be considered in cases of severe
thrombosis up to the mesenteric vein or if no response to ther-
apy is observed within 6 months. After immediate initiation of
therapy higher recanalization rates have been reported with a
complete thrombolysis in up to 50% of the cases [4].

In patients where screening for thrombophilia revealed a
permanent thrombotic risk factor, lifelong anticoagulation is
recommended.

Treatment of acute PVT in patients with liver cirrhosis has
not been defined in guidelines and is discussed controver-
sially. This is surprising considering a PVT prevalence of 10—
25% in patients with liver cirrhosis even in the absence of
hepatocellular carcinoma (HCC) [5]. Some studies have re-
ported better recanalization rates in these patients after anti-
coagulation [6, 7]. In the 9th American College of Chest Phy-
sicians (ACCP) Antithrombotic Guidelines, treatment is rec-
ommended in symptomatic but not in asymptomatic PVT pa-
tients [8]. Prior to initiation of anticoagulation therapy, these
patients have to be screened for existing portal hypertension,
e.g. esophageal varices or thrombopenia due to hypersplen-
ism, in order to judge the risk of bleeding complications. Ma-
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Fig. 2. Alternative therapeutic options in PVT.

lignant thrombosis in HCC is ruled out by using initial diag-
nostic imaging. Generally, in patients with PVT and cirrhosis,
vitamin K antagonists (VKA) are not used due to prolonged
effects and bleeding complications. In addition, the monitor-
ing of VKA therapy by means of INR in cirrhotic patients is
called ‘unreliable’ [9]. In these patients, anticoagulation
should be continued with LMWH. Studies showed that
LMWH is a safe and effective treatment, with a recanalization
rate of up to 80% and with few episodes of nonsevere variceal
bleeding [7, 10, 11].

In patients not responding to anticoagulation therapy or
when the SMV is affected, alternative therapies, such as sys-
temic treatment with streptokinase or tissue plasminogen acti-
vators or a catheter-guided local thrombolysis with thrombo-
lytic treatment, may be considered [12] (figs. 2-4). Unfortu-
nately, only very little data has been published about these
approaches. However, a high procedure-related complication
rate is suspected [13, 14]. The possible role of placement of
the transjugular intrahepatic portosystemic shunt (TIPS) is
shown elsewhere in this issue. Other possible future medical
approaches include the administration of antithrombin III
(AT-III). Indeed, treatment with AT-III showed a preventive
effect in cirrhotic patients with PVT after splenectomy [15].
Finally, a surgical approach needs to be considered in the
treatment of PVT in patients with intestinal infarction.

Chronic Portal Vein Thrombosis

Acute PVT may progress to chronic PVT if continuous
clotting of the portal (and mesenteric) vein occurs. These pa-
tients may develop collateral blood vessels, called cavernous
transformation of the portal vein, and frequently suffer from
gastrointestinal bleeding caused by esophageal or gastric
varices due to portal hypertension.

In contrast to acute PVT, treatment recommendations for
chronic PVT are not well established and controversially dis-
cussed. In addition, treatment guidelines have not been estab-
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lished for chronic PVT. However, most experts recommend a
strict patient selection and individual treatment decision that
is based on the etiology of PVT. Importantly, all patients need
to be screened (and treated) via endoscopy for esophageal
and gastric varices to reduce the risk of intestinal bleeding
after the introduction of anticoagulation therapy. Nonselec-
tive beta blockers can be useful as a noninvasive prophylaxis
in this situation.

Principally, all patients should be considered for anticoagu-
lation therapy since thrombus extension or recurrence may ag-
gravate the status of portal hypertension or lead to intestinal
infarction. In addition, (undetected) permanent thrombotic
disorders may be the underlying etiology of PVT. As discussed
above, in patients with liver cirrhosis and acute PVT, treat-
ment should primarily be based on LMWH since oral VKAs
can lead to prolonged dysfunction of anticoagulation in the
case of bleeding. Small sample-sized prospective studies as
well as a retrospective study showed that anticoagulation in
these patients was effective as evidenced by higher recanaliza-
tion rates and good safety data concerning bleeding complica-
tions [7, 10, 16]. Long-term anticoagulation may be considered
an option for patients with chronic PVT without cirrhosis or in
patients with permanent risk factors for venous thrombosis [3].

Prophylactic anticoagulation to prevent thrombus exten-
sion might be reasonable in patients with thrombotic risk fac-
tors but high risk of gastrointestinal bleeding.
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Chronic PVT may also lead to portal cholangiopathy. This
is caused by venous collateral blood vessels that compress the
large bile ducts. Patients with signs of obstructive cholestasis
(jaundice, cholangitis) should be treated with endoscopic
therapy, such as extraction of bile duct stones and insertion of
biliary stents.

Special Forms of Portal Vein Thrombosis

PVT in the presence of infection may lead to a so-called
‘portal pylephlebitis’ or septic thrombophlebitis of the portal
vein. It is usually caused by abdominal infections drained via
the portal vein, such as diverticulitis, appendicitis, or intesti-
nal bowel disease (IBD), and can lead to hepatic abscesses
[17]. Therapy includes a broad-spectrum and long-term (>6
weeks) antibiotic coverage [18, 19] and in some cases drain-
age. As recommended by the above-mentioned AASLD
guidelines, patients with acute PVT and any signs of infection
should be treated with antibiotics [3]. It is of note that cases of
recanalization have been described after sole antibiotic ther-
apy [18, 20]. Still, as described above, systemic anticoagula-
tion for 6 months is recommended.

The incidence of PVT in patients with liver cirrhosis and
HCC, therefore called malignant or neoplastic PVT, is high
and reaches up to 33% [5]. The nomenclature ‘thrombosis’ is
not correct in this setting since plugging of the portal vein is
primarily caused by an occlusion due to tumor invasion or ob-
struction. The diagnosis is based on contrast-enhanced imag-
ing, showing contrast injection in the supposed thrombus, or
via Doppler ultrasound, indicating a pulsatile flow [21, 22].
Due to the etiology of the thrombus, anticoagulation is not
recommended in this setting since tumor tissue cannot be dis-
solved by anticoagulation, and an elevated bleeding risk has
to be considered.

A future therapeutic option in these patients with liver cir-
rhosis and HCC and therefore with a poor prognosis may be
the insertion of a metallic stent to avoid malignant progres-
sion of the thrombus from a portal branch to the main portal
trunk [23].

Intestinal vein thrombosis has been shown to be a negative
prognostic predictor in patients with liver cirrhosis who are on
the waiting list for liver transplantation. Especially, the exten-
sion of the thrombus to the SMV as well as a complete PVT
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has been shown to be associated with an inferior outcome in
short-term observations after transplantation [24, 25]. In one
study, patients with splanchnic vein thrombosis treated with
anticoagulation showed significantly higher recanalization
rates [25]. Therefore, anticoagulation treatment in patients
with liver cirrhosis on the waiting list for liver transplantation
and in those with PVT is recommended [26-28].

Conclusion

In acute PVT, immediate anticoagulation treatment is the
first and main therapy component. Special attention has to be
given to patients with liver cirrhosis and bleeding complica-
tions. In advanced thrombosis up to the mesenteric vein, ag-
gressive conservative treatment with thrombolysis, AT-III, or
invasive therapies with local catheter-guided lysis or TIPS
might be needed. The duration of anticoagulation treatment
has to be determined by the underlying coagulation disorder.

Treatment recommendations for chronic PVT have not
been clearly established due to the ‘chronic’ occurrence of
clotting and the cavernous transformation of the portal vein,
while the success of anticoagulation is still discussed contro-
versially. Furthermore, the underlying portal hypertension
with varices and thrombopenia constitutes a risk factor for an-
ticoagulation in these patients. We believe that treatment
should be started after an initial diagnostic procedure consist-
ing of gastroscopy and endoscopic/medical treatment of
varices as well as a strict patient selection.

Next to anticoagulation therapy, antibiotic treatment is the
state of the art in septic PVT or PVT with any suspicion of in-
fection. Malignant PVT should not be treated by anticoagula-
tion since no recanalization can be expected due to the etiol-
ogy and bleeding complications are frequent. The indication
for anticoagulation in patients waiting for liver transplanta-
tion is strong since thrombotic events are a major risk factor
for peri- and postoperative complications in liver
transplantation.
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