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Abstract
The thrombophilia in adult life has major implications in 
the hepatic vessels. The resulting portal vein thrombosis 
has various outcomes and complications. Esophageal 
varices, portal gastropathy, ascites, severe hypersplenism 
and liver failure needing liver transplantation are known 
well. The newly formed collateral venous circulation 
showing itself as pseudocholangicarcinoma sign and 
its possible clinical reflection as cholestasis are also 
known from a long time. The management strategies 
for these complications of portal vein thrombosis are not 
different from their counterpart which is cirrhotic portal 
hypertension, but the prognosis is unquestionably better 
in former cases. In this review we present and discuss the 
portal vein thrombosis, etiology and the resulting clinical 
pictures. There are controversial issues in nomenclature, 
management (including anticoagulation problems), follow 
up strategies and liver transplantation. In the light of the 
current knowledge, we discuss some controversial issues 
in literature and present our experience and our proposals 
about this group of patients.
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INTRODUCTION
Portal vein thrombosis (PVT) refers to total or near-
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total obstruction of  blood flow. This obstruction may 
result from invasion of  primary or secondary tumors of  
liver and thrombosis of  portal vein. The obstruction may 
extend towards liver involving intrahepatic portal branches 
or may extend distally to involve splenic or mesenteric 
branches. In some occasions extensive involvement of  
all of  these vessels may occur with intestinal ischemia. 
Therefore, the involved segment of  portal venous system 
and the degree of  compensatory mechanisms determines 
the clinical presentation. Although PVT has been observed 
most commonly in the setting of  cirrhosis or liver tumors, 
the discussion of  PVT from this point highlights chronic, 
noncirrhotic and nontumoral PVT unless otherwise 
mentioned.

PVT has important outcomes for the liver. On cessation 
of  blood flow liver loses about two thirds of  its blood 
supply. Interestingly, while acute arterial blockage usually 
results in severe hepatic failure or death, this condition 
is tolerated well and patients are almost asymptomatic 
because of  compensatory mechanisms. First compensatory 
mechanism is the well-known "arterial vasodilation" of  
the hepatic artery (which is a vascular reflex seen in every 
dual-vessel supplied organ) also observed during portal 
vein clamping in liver surgery[1]. This "arterial rescue" 
stabilizes the liver functions at a normal level in the acute 
stages of  PVT. The second rescue mechanism is the 
"venous rescue" involving rapid development of  collateral 
vessels to bypass the obstructed part. These vessels begin 
to form in few days after the obstruction and organize 
into a cavernomatous transformation in 3-5 wk[2,3]. This 
condition has acutely developing harmful effects over 
intestinal circulation compromising the patient's life before 
development of  portal hypertension and its results.

Beside these compensatory mechanisms, liver bears the 
burden of  decreased blood to a some extent. The decreased 
portal blood flow stimulates apoptosis in hepatocytes of  
rats when portal vein is obliterated in a gradual fashion[4] and 
increases mitotic activity of  hepatocytes in the unaffected 
lobe. The latter effect is well-known from selective 
presurgery portal vein obliteration performed in intent to 
stimulate the hypertrophy of  the opposite lobe of  the liver 
used in cancer surgery. Gradual loss of  hepatic mass may 
be responsible for the case of  mild to moderate degree of  
hepatic synthetic dysfunction noted in advanced stages.

Prevalence of PVT
The prevalence of  PVT in the general population was 
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studied recently in an autopsy study by Ogren M et al[5]. 
They found the population prevalence of  PVT as high 
as 1%. And they reported that in PVT patients 28% 
had cirrhosis, 67% had liver malignancy (primary or 
metastatic), 10% had inflammatory intraabdominal disease 
and only 3% had myeloproliferative disease (MPD). This 
result points out the overall prevalence of  PVT is higher 
than expected. It can be speculated that PVT is not 
always symptomatic or result in complications like variceal 
bleeding and ascites. The pathophysiological mechanisms 
under these "silent PVT patients" are not clear.

Etiology
PVT has various causes. The design of  the studies and the 
limits evaluating the cause of  PVT has changed parallel to 
the evolution in medical and genetic technology. In previous 
studies between 1979-1997, PVT were attributed mostly 
to trauma (5%-17%), intraabdominal sepsis (5%-36%), 
umbilical sepsis (5%-12%)[6] (important cause of  PVT 
in children), pancreatitis (4%-5%) and prothrombotic 
disorders (2%-28%), but in nearly 50% of  the patients 
etiology remained unidentified[7-11]. But with the advent of  
better medical care, potent antibiotic treatment, advanced 
medical technology, discovery of  various causes of  genetic 
thrombophilia and with better understanding of  the 
coagulation system, this profile has also changed.

Identification of  etiology usually starts by exclusion of  
local causes such as cirrhosis, primary or metastatic cancer 
of  liver, pylephlebitis, liver cysts, vascular abnormalities 
(like webs or aneurysms) and pancreatitis. Beside routine 
investigations such as liver biopsies or Doppler-USG 
studies, magnetic resonance or CT based (3 dimensional 
angiographic images also available) techniques are helpful 
at this stage. If  no local lesion is found, then the studies 
are directed for a possible trombophilic condition. After 
all, if  no cause can be found, then the condition should be 
named as "idiopathic PVT".

Denninger et al[12] reported that underlying prothrombotic 
condition was identified in 72% of  PVT patients. There 
was one or more prothrombotic condition in 26 out of  36 
patients studied and primary MPDs were found to be the 
leading cause with a prevalence of  30%. Other studies by 
Valla et al[13-15] and De Stefano et al[16] reported similar figures 
that as a cause of  PVT, MPD (overt or occult) rank first in 
the thrombophilic conditions. Valla et al also proposed that 
overt or latent MPD may be responsible for thrombophilic 
milieu for PVT in 48% of  patients.

An interesting improvement in the last decade is 
the discovery of  a mutation in Janus kinase 2 (V617F 
activating tyrosine kinase mutation, JAK2) which leads to 
MPDs. This discovery of  JAK2 mutation is a milestone in 
early diagnosis of  overt or silent MPD[17-19]. The prevalence 
of  JAK2 mutation in PVT (splenic and mesenteric 
vein thrombosis were also included) is studied in two 
studies recently[20,21]. They found that JAK2 mutation was 
present in 17.2%-35.6% of  PVT patients. Although it is a 
promising discovery, there are some drawbacks in JAK2 
mutation analysis particularly in PVT (also effective for 
Budd-Chiari syndrome). First, the diagnostic criteria for 
MPD in PVT patient population should be refined and 

a guideline should be developed. Second, further studies 
with large number of  patients should be performed. Lastly, 
JAK2 mutation is positive only in 50%-90% of  patients 
with overt or occult MPDs (depending on the subtype of  
MPD) and should not be appointed as a gold standard 
screening test for MPD. This topic is hot and open to 
further studies.

To investigate PC, PS and AT deficiencies in patients 
with PVT is a challenge for the clinician. It is difficult 
to interpret when the results are found to be lower 
than normal. There are studies researching whether the 
low values are result of  liver dysfunction or signal a 
frank deficiency. One of  the most important studies is 
performed in children. Mack et al[22] studied the coagulation 
parameters (including factors synthesized only in liver) 
in 11 children with PVT who underwent a surgical 
correction (mesenterico-left portal vein bypass: Rex Shunt) 
of  the portal venous system before and after surgery. 
The investigators found a significant correction of  both 
coagulation factors (factors II, V and VII) suggested also 
by improvement in prothrombin time and of  PC and 
PS levels after surgery. The same parameters studied in 
other 2 children receiving distal splenorenal shunt in this 
study and 7 children in an other study receiving H-type 
mesocaval shunt[23] did not improve as the Rex shunting 
supporting the importance of  decreased portal vein flow 
in the development of  secondary PC and PS deficiencies. 
Fisher et al[24] studied the same topic by combining the 
family investigation of  PC and PS deficiencies in patients 
with PVT. They found out there were only 3 family cases 
of  natural anticoagulant deficiencies out of  18 patients 
marking a secondary finding. Another support to this 
finding and the previous results is that they have found 
significant decreases in AT, PC and PS concentrations 
after distal splenorenal shunt surgery (3 patients). All 
the mentioned studies confirm the decreased portal 
blood flow have a great impact over the synthesis of  
natural anticoagulant and coagulant proteins. The shunt 
procedures directing the blood from portal system towards 
systemic circulation may worsen this as shown from 
comparison of  results of  splenorenal shunt vs Rex shunt. 
We think this phenomenon of  secondary loss of  coagulant 
and anticoagulant proteins must be considered carefully 
in clinal practice when anticoagulation with warfarin is 
considered.

Secondary deficiencies of  genetic thrombophilia causes 
like AT, PC and PS is still a matter of  diagnotic challenge. 
To overcome this problem, there seems to be a narrow 
range of  solutions such as family study (first-degree 
relatives) of  deficient proteins in an attempt to detect 
familial aggregation of  mutant genes and primary genetic 
studies of  the patient to detect the mutant gene(s). These 
studies are important but not practical and not applicable 
in every facility. A practical screening method for detection 
of  natural anticoagulant deficiencies in patients with 
liver disease was proposed by Pabinger et al[25] and used 
first by Janssen et al [26] in a clinical study which uses 
the ratio of  natural anticoagulant factor to coagulation 
factors (synthesized only in liver). The formula is the 
ratio of  PS or PC or AT (whichever tested) to [(factor II 
+ factor X)/2]. If  the result of  this ratio is lower than 
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70%, then this may signal a shortage of  the tested natural 
anticoagulant protein significantly disproportionate to 
decreased synthesis of  proteins from liver. This formula is 
easy to use in clinics and is practical to find out a possible 
genetic deficiency.

PVT cannot be solely charged to one cause. It is now 
widely accepted that the PVT occurs from both a primary 
thrombophilic milieu and a cause that triggers the formation 
of  the pathological thrombus in portal circulation. The 
aforementioned factors are considered as thrombophilic 
background rather than the primary etiologic reason 
according to multifactorial theory of  thrombogenesis. The 
other cofactors required to develop a thrombus can be 
grouped as local and systemic factors most of  which are 
potentially curable or preventable factors.

Diagnosis
The PVT can be defined as presence of  portal hypertension 
(shown by presence of  splenomegaly, esophageal or gastric 
varices) and identification of  tubular and serpentine vascular 
structures resembling cavernoma at the site of  hepatic hilum 
replacing the portal vein. This anatomical description can be 
made either by use of  gray scale ultrasound (findings also 
shown by Doppler-US) and the diagnosis was confirmed 
by noninvasive radiological imaging techniques such as 
computed tomography angiography (Figure 1) and magnetic 
resonance angiography or digital splenoportography. All 
the patients should undergo a thorough medical evaluation 
including a detailed physical examination and questioning of  
the history.

Clinical Outcomes
The outcomes of  the PVT vary from one patient to another 
and depend on some important factors. The condition 
may present itself  as one of  its complications. But because 
of  lack of  convincing evidence in the literature, the 
most common early presentation of  PVT (not related to 
cirrhosis) is still not known. In our institutional experience, 
most common presentation is variceal bleeding followed by 
pancytopenia due to hypersplenism. Undefined cholestasis 

related to pseudocholangiocarcinoma sign (without icterus) 
is also one of  the rare presentations.

With the advent and wide distribution of  USG and 
Doppler-USG, the condition is becoming diagnosed earlier 
and a patient presenting with ascites (which is a late finding 
in course of  PVT) is almost not seen. Webb and Sherlock[6] 
reported in 1979 that out of  97 patients with PVT 13 
presented with ascites in a high rate (13.5%). There are still 
some PVT cases presenting as ascites in underdeveloped 
parts of  the world related to absence of  early diagnosis 
with similar rates around 13%[27].

Esophageal and gastric varices related bleeding 
contribute to the most important cause of  morbidity 
and hospitalization in this group of  patients. When 
the characteristics of  variceal bleeding are considered, 
major differences between cirrhosis vs PVT related 
bleeding must be pointed out. First, the risk of  variceal 
bleeding in cirrhosis is roughly 80-120 times more 
than PVT (noncirrhotic) related variceal bleeding[28-30] 
and esophageal varices (irrespective of  size) are noted 
in about 90% percent of  patients. Gastric varices are 
mostly seen concomitantly with esophageal varices 
in about 40% of  the patients in PVT while portal 
gastropathy is also a rare feature of  this condition[30,31]. 
Compared with portosystemic varices noted in cirrhotic 
patients, the varices in PVT patients have some special 
charateristics like; 1-"varice-on-varice" finding is less 
commonly observed, 2-the sizes of  the varices are smaller, 
3-associated portal gastropathy is less commonly present[32]. 
The retrospective study (examined the determinants of  
survival in a heterogenous group of  patients including 124 
noncirrhotic vs 48 cirrhotic PVT cases) of  Janssen et al[28]  
showed that either the presence of  varices or bleeding 
episodes of  varices had no impact on survival rates and 
the most common cause of  death was malignancy related 
causes. Twenty four percent of  the study population had 
malignancies like hepatocellular cancer, pancreatic cancer, 
or other malignancy elsewhere metastatic to the liver which 
presented itself  in liver as PVT pointing to end stage 
malignancies.

Although the risk of  variceal bleeding is low in non-
cirrhotic patients, managing bleeding varices is not 
different from cirrhotic patients. Unfortunately there 
are no studies in the literature comparing endoscopic 
procedures vs surgical procedures in acutely bleeding 
varices and about the topic of  primary prophylaxis. 
We believe that primary prophylaxis with endoscopic 
procedures in effort to clear varices should be applied 
with careful surveying and secondary prophylaxis with 
combination of  endoscopic procedures and medical 
treatment despite beta-blokers may work although there is 
not objective and suffient evidence.

In contrast, beta-blockers may result in more sluggish 
portal flow as is same issue for nitrates and terlipressin 
increasing the risk of  progression of  thrombosis and even 
worsening of  portal hypertension. This decision must be 
adjusted with the patient's condition rather than a standart 
medical care.

One interesting and misleading clinical condition 
that may occur dur ing the course of  the PVT is 

Figure 1  A case of chronic PVT in which typical cavernous transformation is 
observed. The computed tomography angiography of the portal vein shows 
intensive collaterals around portal hilus and midline abdominal structures. Portal 
vein is not visible and replaced by collaterals.
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"pseudocholangiocarcinoma sign" (PSCS). After the 
obstruction in the portal system, the "venous rescue" 
begins to occur immediately which takes time about 5 wk[2] 
forming new vessels around intrahepatic, extrahepatic 
biliary tracts and around gallbladder (majorly, vascular 
plexus of  Saint and Petren enlarge and dilate to become 
large serpentine vessels) named as "portal cavernomatous 
transformation". Sometimes these vessels can be small 
in caliber to visualize depending on the extent of  portal 
flow and capacity of  new vessel formation, but if  a careful 
ERCP is performed the direct effects of  these vessels over 
biliary ducts or main bile duct as strictures, displacements, 
thumprinting effects or irregularity can be seen in at 
least 80% of  the patients[30]. This condition mimics a 
cholangiocellular cancer in ERCP and therefore called 
PSCS[32,33].

The clinical impact of  these changes results in a wide 
spectrum of  findings ranging from normal biochemical 
and physical findings to overt cholestasis with increased 
cholestatic enzymes and liver injury (rarely observed). 
Although a the term called "portal biliopathy" and a 
classification system is proposed[34] we believe that this 
term and classification system are impracticable to use 
because; (1) new collaterals form depending on the site 
and level of  portal vein obstruction, (2) wide range of  
anatomical variations between human beings in this 
anatomical site resulting in different types of  cavernous 
transformations, (3) the nature of  new vessel formation 
is unpredictable and not standart in all portal vein 
thrombosis patients, d) the classification system does 
not have impact over treatment or follow up strategy. 
We propose that only defining the presence or absence 
of  PSCS is a satisfactory practice not to complicate the 
picture further because the clinically obvious cholestasis 
or jaundice is observed in only about 5%[35]. Therefore 
this physiological compensatory response is not a "-pathy" 
but just an adaptive change with a low degree of  clinical 
importance.

The clinically obvious cholestasis either presenting 
itself  as repeating biliary stones or cholangitis or liver 
injury can be treated with conventional methods including 
stenting, papillotomy or even surgery.

Hypersplenism is a finding of  latent or chronic PVT 
cases and this complication is important when anti-
coagulation treatment is considered. Hypersplenism is 
almost always present except in the rare patient with a 
partial thrombus in one branch of  the portal vein with 
the other branch remained intact presenting with a mild 
degree of  portal hypertension. The levels of  all blood 
elements begin to decrease as the condition worsens and 
severe hypersplenism is now considered one of  the most 
important indications in this group of  patients to undergo 
a shunt surgery combined with or without a splenectomy. 
In the clinical setting of  hypersplenism with low platelet 
counts combined with esophageal varices raises concerns 
about the safety of  anticoagulation. Unfortunately, the 
literature lacks information about the safety and long-term 
results of  anticoagulation in well designed prospective 
controlled studies. A study to clarify this controversial 
topic was a retrospective analysis. In this study[29] Condat 
et al included 136 PVT patients in whom 84 was receiving 

anticoagulant treatment. The study has some limits like 
heterogenous groups (pretreatment endoscopies of  all 
patients and standardization of  a homogeneous varice 
distribution between two groups is not carried out) and 
lack of  information about comorbid conditions of  the 
engaging patients, but the study has a low statistical 
degree of  evidence to favor anticoagulation treatment. 
Anticoagulation was not found to be a risk factor for 
bleeding in this study while nonanticoagulation resulted 
in more thrombotic recurrences as expected. From our 
institutional experience, we believe that it may be a good 
practice to select patients according to their co-morbid 
conditions, degree of  hypersplenism (low platelet counts 
may be a relative contraindication for anticoagulation) and 
the condition of  varices (eradication combined with or 
without medical prophylaxis before start of  treatment may 
be considered to decrese bleeding related risks).

Liver Transplantation in PVT
Previously (during the 1990s) PVT was an established 
contrain-dication for liver transplantation. But this myth 
has been vanished with great innovations in both medical-
surgical care and radiological interventions. Currently, 
chronic PVT itself  may present as an indication for liver 
transplantation because of  synthetic failure of  liver. 
Although either living donor liver transplanation (LDLT) 
and deceased donor liver transplantation (DDLT) can be 
performed, it is the experience and ability of  the medical 
care center that should make the final decision about the 
type of  transplantation. In various studies[36-41] it has been 
shown that both surgical techniques (thrombectomy, 
thromboendvenectomy with venous reconstruction, 
interposition of  vein graft, porto-caval hemitransposition 
and others) and radiological endovascular interventions can 
be used to overcome venous obstruction in the recipient[42]. 
A major drawback about these studies is that most of  the 
patient population is formed of  PVT patients who had 
underlying cirrhosis or hepatocellular cancer. Noncirrhotic 
and nonmalignant chronic PVT patients form a minority.

Conclusion
We need further studies to outline and describe the indi-
cations for liver transplantation in this patient population. 
Also it is essential to form universal anatomical classi-
fication system of  PVT for a standard language in litera-
ture. In this regard, the system proposed by Yerdel et al[43] 
can be suggested.
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