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INTRODUCTION
The thrombosis in the major vessels of  abdomen causes 
a wide spectrum of  clinical pictures ranging from a totally 
asymptomatic patient to a patient with acute abdominal 
pain and even impending liver failure in patients with 
underlying chronic liver disease. As liver is the main 
organ of  synthesis of  many essential proteins in the 
body, it bears the burden of  thrombosis of  major vessels 
in the abdomen whether this may be a partial or total 
thrombosis with resulting liver disease, portal hypertension 
and cirrhosis requiring different management strategies 
including liver transplantation.

In this clinical setting, the thrombosis of  the abdomi-
nal vessels has a special place in medicine since the clini-
copathological pictures and courses of  these processes are 
usually heterogenous, protean and fluctuant in nature. In 
general practice physicians pay extra attention to the th-
rombosis of  coronary, pulmonary, mesenteric or cerebral 
circulation but not to abdominal venous circulation. We 
believe that the thrombotic occlusion of  all major vessels 
of  abdominal cavity has severe clinical consequences and 
chronic complications.

In this review we will describe thrombophilic condi-
tions and discuss the potential consequences of  thrombo-
sis in the major abdominal vessels with potential clinical 
implications. 

THROMBOPHILIA
Normal coagulation hemostasis involves the interaction of  
an initial vascular reaction (vasoconstriction), thrombocytic 
activation (white clot formation) and formation of  
thrombin via activation of  coagulation cascade. The 
balance between the forces favoring formation of  a clot 
and forces against it is the normal state which is controlled 
with very delicate systems. Although very complicated 
and several mechanisms play a role in the vascular and 
thrombocytic steps of  clot formation, these steps are beyond 
the scope of  this review and will not be discussed further.

Thrombophilia is a term which is proposed as an op-
posite term against hemophilia. Thrombophilia can be 
defined as a disturbed state of  the coagulation-fibrinolysis 
balance in favor of  thrombosis formation (congenital or 
acquired in adult life) in which thrombosis (in arterial and/
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Abstract
The thrombophilia which can be either congenital or 
acquired in adult life has major implications in the ab-
dominal vessels. The resulting portal vein thrombosis, 
Budd-Chiari syndrome and mesenteric vein thrombosis 
have a variety of consequences ranging from acute ab-
domen to chronic hepatomegaly and even totally asymp-
tomatic patient in whom the only finding is pancytope-
nia. The complications like esophageal varices, portal 
gastropathy, ascites, severe hypersplenism, liver failure 
requiring liver transplantation are well known. Interes-
ting features of collateral venous circulation showing 
itself as pseudocholangiocarcinoma sign and its possible 
clinical reflection as cholestasis are also known from a 
long time. The management strategies for these comp-
lications of intraabdominal vessel 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 presented and discus-
sed the abdominal venous thrombosis, etiology and the 
resulting clinical pictures. There are controversial issues 
both in nomenclature, and management including anti-
coagulation problems and follow up strategies. In light of 
the current knowledge, we discussed some controversial 
issues in literature and presented our experience and our 
proposals about this group of patients.

© 2006 The WJG Press. All rights reserved.

Key words: Portal vein thrombosis; Pseudocholangio-
carcinoma sign; Thrombophilia; Budd-Chiari syndrome; 
Mesenteric vein thrombosis

Bayraktar Y, Harmanci O. Etiology and consequences of  
thrombosis in abdominal vessels. World J Gastroenterol 
2006; 12(8): 1165-1174

PO Box 2345, Beijing 100023, China                                                                                                                  World J Gastroenterol  2006 February 28; 12(8):1165-1174
www.wjgnet.com                                                                                                                                          World Journal of Gastroenterology  ISSN 1007-9327
wjg@wjgnet.com                                                                                                                                                                       © 2006 The WJG Press. All rights reserved.

www.wjgnet.com



or venous vasculature) is observed more frequently than 
normal population. For the gastroenterologists and surge-
ons, the congenital and acquired causes of  the thrombop-
hilia are important not only due to their potential risks to 
patients’ lives but also their preventability with the advent 
of   genetic tests and surveillance and their treatability with 
new invasive techniques and new anticoagulant drugs.

Thrombophilia can be grouped under two major 
headlines: inherited and acquired.

CAUSES OF INHERITED THROMBOPHILIA
Factor V Leiden mutation (FVLM)
The most common cause of  inherited thrombophilia is 
FVLM. This mutation was firstly defined by Bertina et al[1] 
in 1994, after studies of  Dahlback and colleagues[2] who 
showed a resistance factor against activated protein C 
(APC). The prevalence of  this mutation differs between 
populations throughout the world. The prevalence of  
this mutation is very heterogenous that some native 
populations of  Africa, America and Asia show no mutation 
whereas in some districts of  Scandinavian peninsula the 
prevalence rises to 15%. In Turkey, the prevalence is about 
8-9% and this prevalence rate decreases going west from 
Asia Minor towards Europe to 2-4%[3]. 

Factor V (FV) is synthesized in liver and megakaryo-
cytes which must be activated into form of  FVA to play a 
crucial role in prothrombinase complex along with activa-
ted factor X to produce thrombin. The mutation involves 
a point at the 1691st nucleotide of  the exon 10 in first ch-
romosome making G-C change. This results in a change in 
aminoacid sequences which is depicted as A506G (Arginine 
at 506 changed by Glutamine). The mutation containing 
FVA is resistant to degradation by protein C (which is a 
natural anticoagulant protein) and undegraded factor rises 
over time increasing the risk of  uncontrolled thrombin and 
therefore thrombus formation. The diagnosis of  FVLM 
depends partially on the activated protein C resistance 
(APCR) as a screening tool  but direct PCR test to dete-
ct mutation can also be applied. APCR is a standard test 
which is widely available in most laboratories but modified 
APCR has a very high level of  sensitivity and specificity 
and should be applied to patients who are on warfarin 
treatment, anti-phospholipid syndrome patients, pregnant 
women, protein S (PS) deficiency and patients with high 
levels of  factor VIII[4].

When compared with normal population, the impact 
of  FVLM on thrombosis formation is a risk about 3-7 
times higher in heterozygotes and 50-100 times higher in 
homozygotes.

Prothrombin mutation (PM)
PM is firstly defined in 1996 by Poort et al[5]. The mutation 
involves a base pair change in the 20210th position 
(guanosine vs. adenosin) resulting in excessive generation 
of  prothrombin which forms excessive procoagulant 
accumulation[6]. This mutation has a general population 
prevalence of  about 2% compared to the prevalence 
increased to 6% in patients who had their first attack 
of  venous thrombosis. Like FVLM, the genetic basis 
is also important for the prevalence. In African and 

Asian populations the PM is rare when compared to 
Caucasians[7].

Protein C (PC) and protein S (PS) deficiency 
PC is synthesized in liver by a vitamin K dependent me-
chanism. During coagulation cascade, this protein is acti-
vated by thrombin into its active form, namely activated 
PC (APC). PC is encoded in chromosome 2 and up to 
date about 160 mutations have been defined[4,8-10]. The PC 
activity is usually determined by functional tests. The he-
terozygote PC deficiency reveals itself  by PC activity less 
than 50%, whereas in homozygote deficiency PC activity is 
below 5%. The prevalence of  PC deficiency is about 0.2% 
in general population and in the population who had first 
venous thrombosis attack the prevalence is found to be 
about 3%[11]. An important factor to point out is that the 
acquired PC deficiency occurs in patients with liver disease 
(due to decreased synthetic capacity), oral anticoagulation 
treatment and acute thrombosis cases (due to utilization). 

PS is naturally a cofactor of  activated PC during ina-
ctivation processes of  activated factors V and VIII. This 
protein is synthesized from liver, endothelial cells, mega-
karyocytes and in testis by vitamin K dependent reactions. 
There are many mutations responsible for PS deficiency so 
that genotyping and analysis for a suspected PS deficiency 
is not practical. The screening for PS deficiency is functio-
nal activity testing. The protein S deficiency is accepted as 
a weak risk factor for thrombosis formation which is about 
2 times more than normal population. The importance of  
liver disease in assessing these natural anti-coagulant defici-
encies is discussed later.

Antithrombin (AT) deficiency
AT is a natural serine protease inhibitor with a very 
potential controlling functions over coagulation cascade. 
AT inhibits the steps of  coagulation depending on mainly 
thrombin and less importantly activated factors IX, X, 
XI, and XII. In the presence of  heparin or heparin like 
molecules the inhibitor function is 1000 times more 
potent[12]. The prevalence of  deficiency of  AT in the 
general population is about 0.02-0.2%, while it accounts 
for 1% of  venous thrombosis etiologies[11,13].

CAUSES OF ACQUIRED THROMBOPHILIA
In young adults, the annual risk of  venous thrombosis 
is 1/10000 for event/person but this figure increases to  
1/100 for event/person in patients over 70 years of  age[14]. 
Age is considered as an independent risk factor for venous 
thrombosis mainly due to inactivity (related with venous 
congestion), comorbid illnesses related with age and 
degenerative changes in the vasculature that occur with 
aging[15].

Malignant disease is also an important cause of  throm-
bosis. Cancer patients have a crude risk of  10-20% to have 
venous thrombosis in the rest of  their lives. The thrombo-
sis related deaths row in the second place in all causes of  
deaths in this patient population[16-18]. Myeloproliferative 
disorders (MPD) merit a special discussion in this section. 
MPD forms a group of  special blood disorders which may 
be termed as half-malignant due to their natural course 
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and this group of  patients frequently suffer from venous 
thrombosis. Thrombocytosis and the increased hematocrit 
which are natural characteristics of   this disorders which 
also cause thrombosis in the venous systems[19].

Other well known acquired thrombophilic conditions 
are surgery (orthopedic and neurosurgery), drugs (i.e., 
oral contraceptives, hormone replacement treatment, 
tamoxifen, L-Asparaginase), antiphospholipid syndrome, 
pregnancy and Behcet’s disease[20].

The re la t ive r i sks of  common thrombophi l ic 
conditions[21,22] are shown in Table 1.

P O R T A L V E N O U S T H R O M B O S I S : 
ETIOLOGY, CLINICAL CONSEQUENCES
Portal vein thrombosis (PVT) refers to the total or near-
total obstruction of  blood flow secondary to thrombus 
formation. This thrombus may extend towards liver 
involving intrahepatic portal veins or may extend distally 
to involve splenic veins or mesenteric veins. On some 
occasions extensive involvement of  all of  these vessels 
may occur with an increased risk of  intestinal ischemia. 
Therefore, the involved segment of  portal venous system 
and the degree of  compensatory mechanisms determine 
the clinical presentation. Although PVT has been observed 
most commonly in the setting of  cirrhosis, discussion 
presented in the text from this point specifies chronic, 
non-cirrhotic PVT unless otherwise specified.

PVT has considerable consequences for the liver. 
Upon cessation of  blood flow liver loses about two thirds 
of  its blood supply. Interestingly, while the acute arterial 
blockage usually results in severe hepatic failure or death, 
this condition is tolerated well and the patients are almost 
asymptomatic due to 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[23]. 
This “arterial rescue” stabilizes the liver functions at a 
normal level in the very acute stages of  PVT. The second 
rescue mechanism is the “venous rescue” involving rapid 

development of  collateral vessels to bypass the obstructed 
segment. These vessels begin to form in a few days after 
the obstruction and organize into a cavernomatous 
transformation (Figures 1 and 2) (see later section for 
detailed discussion) in 3-5 wk[24,25]. We believe that when 
symptomatic, acute PVT rather be called “acute mesenteric 
thrombosis” due to extensive co-involvement of  the 
superior mesenteric vein and branches. This condition 
has very acutely developing deleterious effects over 
intestinal circulation compromising the patient’s life before 
development of  portal hypertension and its consequences.

Besides these compensatory mechanisms, l iver 
bears the burden of  decreased blood to some extent. 
The decreased portal blood flow stimulates apoptosis 
in hepatocytes of  rats when portal vein is obliterated 
in a gradual fashion[26] and increases mitotic activity of  
hepatocytes in the unaffected lobe. The latter effect is well 
known from selective pre-surgery portal vein obliteration 
performed in an intention 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 occurrence of  mild to moderate degree of  hepatic 
synthetic dysfunction observed in advanced stages.

Etiology
PVT has various causes. The design of  the studies and the 
parameters evaluating the cause of  PVT have changed  in 
parallel to the evolution in medical and genetic technology. 
In previous studies between 1979-1997, PVT were most-
ly attributed to trauma (5-17%), intra-abdominal sepsis 
(5-36%), umbilical sepsis (5-12%)[27] (important cause of  
PVT in children), pancreatitis (4-5%) and prothrombotic 

Table 1 Relative risks and comparison of common thrombophilic 
conditions[21,22].

Thrombophilic condition Relative risk of thrombosis

Inherited

Heterozygote deficiency of natural anticoagu-
lants (PC, PS, AT)

               10-fold

Heterozygote FVLM                5-8 fold
Homozygote FVLM                50-80 fold
Heterozygote PM                2-4 fold
Homozygote PM                10-fold
Acquired

Oral contraceptive use                4-fold
Surgery                6-fold
Immobilization                11-fold
Anti-phospholipid syndrome                10-fold
Combined

Oral contraceptive use + Heterozygote FVLM                35-fold

Figure 1  Convent ional 
splenoportography showing a 
case of portal cavernomatous 
t r a n s f o r m a t i o n  w i t h 
portosystemic collaterals, 
and extensive esophageal-
gastric varicose veins.

Figure 2 CT-angiography of 
portal system. Arrow shows 
the portal cavernomatous 
t r a n s f o r m a t i o n  w i t h 
portosystemic collaterals.

→
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disorders (2-28 %), but in nearly 50% of  the patients eti-
ology remained unidentified[28-32]. 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 coa-
gulation system, this profile has also changed. 

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

In a study by Denninger et al[33], the underlying proth-
rombotic condition was identified in 72 % of  PVT pati-
ents. There was one or more prothrombotic condition in 
26 out of  36 patients studied and primary myeloprolifera-
tive disorders were the leading cause with a prevalence of  
30 % in this study. Other studies by Valla et al[34-36] and De 
Stefano et al[37] report the similar figure that as a cause of  
PVT, myeloproliferative disorders (overt or occult) rank 
first in the thrombophilic conditions. Valla et al also propo-
sed that overt or latent myeloproliferative disorders may be 
responsible for thrombophilic milieu for PVT in 48% of  
patients.

The importance and impact of  genetic thrombophilic 
factors in PVT are investigated in various studies. Table 2 
shows the recent and most comprehensive studies about 
this topic published between 1999-2005. One of  the most 
interesting findings about the results of  these studies is 
the differences between them. Although all of  the studies 
investigated the same patient population, the results are 
totally different from each other. The explanations for 
this situation may be the patient selection bias which is 
the problem of  the tertiary care facilities, small number of  
patients, non-standard evaluation of  the same parameters 
and genetic differences of  the patient population.

The investigation of  PC, PS and AT deficiencies in pa-
tients with PVT is a challenge for the clinician to intepret 
when the results are found to be lower than normal. There 
are studies investigating whether the low values are result 
of  liver dysfunction or indicate a frank deficiency. One 

of  the most important studies is performed in children. 
Mack et al[42] studied the coagulation parameters (including 
factors synthesized exclusively 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 (fa-
ctors II, V and VII) indicated 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[43] did not 
improve as the Rex shunting supporting the importance 
of  lower portal vein flow in the development of  secondary 
PC and PS deficiencies. Fisher et al[44] studied the same 
topic by combining the family investigation of  PC and PS 
deficiencies in patients with PVT. They found out that the-
re were only 3 familial cases of  natural anticoagulant defi-
ciencies out of  18 patients indicating a secondary finding. 
Another support to this finding and the previous results is 
that they have found significant reductions in AT, PC and 
PS concentrations after distal splenorenal shunt surgery 
(3 patients). All of  the mentioned studies confirm that the 
lower portal blood flow has a great impact over the synt-
hesis of  natural anticoagulant and coagulant proteins. The 
shunt procedures directing the blood from portal system 
towards systemic circulation may worsen this as evidenced 
from comparison of  results of  splenorenal shunt vs. Rex 
shunt. In our opinion this phenomenon of  secondary loss 
of  coagulant and anti-coagulant proteins must be conside-
red carefully in clinical practice when anticoagulation with 
warfarin is considered.

Secondary deficiencies of  genetic thrombophilia fac-
tors like AT, PC and PS is still a matter of  diagnotic chal-
lenge. To overcome this problem, there seems to be a very 
narrow range of  solutions such as family study (first deg-
ree 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[45] and used firstly 
by Janssen et al[39] in a clinical study which utilizes the ratio 
of  natural anti-coagulant factor to coagulation factors (sy-
nthesized exclusively 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 70 %, then this 
may indicate a deficiency of  the tested natural anti-coagu-
lant protein significantly disproportionate to decreased sy-
nthesis of  proteins from liver. This formula is easy to use 
in clinics and is practical to determine a possible genetic 
deficiency.

The concept of  PVT can not be solely attributed to 
one factor. It is now widely accepted that the PVT occurs 
from both a primary thrombophilic milieu and a factor 
that triggers the formation of  the pathological thrombus 
in portal circulation. The aforementioned factors are cur-
rently considered as thrombophilic background rather than 
the primary etiologic factor according to the concept of  
multifactorial theory of  thrombogenesis. The other co-

Table 2 Role of genetic thrombophilic factors in development 
of PVT

All values except number of patients (n) indicate percentage of patients.
1NS, not studied.

Thrombophilic
factor

Chamourad
et al [41]

Egesel
et al [40]

Janssen
et al [39]

Denninger
et al [33]

Primignani
et al [38]

n 10 32 92 36 65
FVLM 10 30 8 2,8 3
PM 40 NS1 3 14 22
PC deficiency NS 26 7 0 0
PS deficiency NS 43 2 30 2
AT deficiency NS 26 1 4,5 3
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factors required to develop a thrombus can be grouped as 
local and systemic factors most of  which are potentially 
curable or preventable factors.

Clinical consequences
The consequences of  the PVT vary from one patient 
to another and depend on some important factors. The 
condition may present itself  as one of  the complications 
but due to lack of  convincing evidence in the literature, 
the most common type of  initial presentation of  PVT 
(not related with cirrhosis) is still not known. In our 
personal experience, most common type of  presentation 
is variceal bleeding followed by pancytopenia due to 
hypersplenism. Undefined cholestasis related with 
pseudocholangiocarcinoma sign (without icterus) is also 
one of  the rare presentations. 

With the advent and widely distribution of  USG and 
Doppler-USG, the condition is becoming to be diagnosed 
very earlier and a patient presenting with ascites (which is 
a very late finding in course of  PVT) is almost not seen. 
Webb and Sherlock[27] reported in 1979 that out of  97 
patients with PVT 13 presented with ascites which seems 
to be a very high rate (13.5%). There are still some PVT 
cases presenting as ascites in underdeveloped parts of  the 
world related with absence of  early diagnosis with similar 
rates around 13%[46].
Varices 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. Firstly, the risk of  variceal bleeding in cirr-
hosis is approximately 80-120 times more than PVT (non-
cirrhotic) related variceal bleeding[47-49] and  esophageal 
varices (irrespective of  size) are observed in about 90% 
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[49, 50]. Compared to portosystemic varices obser-
ved in cirrhotic patients, the varices in PVT patients have 
some special charateristics: (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[50]. The retrospective study (investigated the deter-
minants of  survival in a heterogenous group of  patients 
including 124 non-cirrhotic vs 48 cirrhotic PVT cases) of  
Janssen et al[47] 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 malignan-
cy related causes. Twenty four percent of  the study popu-
lation had malignancies like hepatocellular cancer, pancrea-
tic cancer, or other malignancy elsewhere metastatic to the 
liver which presented itself  in liver as PVT indicating end 
stage malignancies.

Although the risk of  variceal bleeding is low in non-
cirrhotic patients, the management of  bleeding varices is 
not different from cirrhotic patients. Unfortunately there 
is not any study in the literature comparing endoscopic 
procedures vs surgical procedures in acutely bleeding vari-
ces and about the topic of  primary prophylaxis. We believe 
that primary prophylaxis with endoscopic procedures in 

an effort to clear varices should be applied with careful 
monitoring and secondary prophylaxis with combination 
of  endoscopic procedures and medical treatment despite 
beta-blockers may work although there is no objective and 
sufficient evidence. 

In contrast, beta-blockers may result in more sluggish 
portal flow as is the 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 standard 
medical care.
Pseudocholangiocarcinoma sign One of  the inte-
resting and misleading clinical conditions that may occur 
during the course of  the PVT is “pseudocholangiocarci-
noma sign” (PSCS). After the obstruction in the portal 
system, the “venous rescue” begins to occur immediately 
which takes about 5 wk[24] forming new vessels around 
intrahepatic, extrahepatic biliary tracts and around gallb-
ladder (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 very 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 (Figure 3) 
the direct effects of  these vessels on biliary ducts or main 
bile duct as strictures, displacements, thumprinting effects 
or irregularity can be seen in at least 80% of  the patients[49]. 
This condition mimics a cholangiocellular cancer in ERCP 
and therefore called PSCS[51, 52]. 

The clinical impact of  these changes results in a wide 
spectrum of  findings ranging from totally normal bio-
chemical and physical findings to overt cholestasis with 
elevated cholestatic enzymes and liver injury (very rarely 
observed). Although a term called “portal biliopathy” and 
a classification system are proposed[53], we believe that this 
term and classification system are impractical 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 standard in all portal vein thrombosis patients, (4) 
the classification system does not have impact over treat-
ment 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 
evident cholestasis and/jaundice is observed in only about 

Figure 3  ERCP of a patient 
with portal cavernomatous 
transformation. Arrow shows 
the site of depression in the 
main bile duct.

←
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5%[54]. Therefore this physiological compensatory response 
is not a “-pathy” but just an adaptive change with a low 
degree of  clinical importance.

The clinically evident 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.
3Hypersplenism and issue of anticoagulation 
treatment Hypersplenism is a finding of  latent or chro-
nic PVT and this complication is important when anticoa-
gulation 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 remaining intact presenting with a mild degree of  
portal hypertension. The levels of  all blood elements begin 
to decrease as the condition worsens and severe hypersple-
nism is now considered one of  the most important indica-
tions 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 combi-
ned with esophageal varices it raises concerns about the sa-
fety of  anticoagulation. Unfortunately, the literature lacks 
information about the safety and long-term results of  anti-
coagulation in well designed prospective controlled studies. 
A study to clarify this controversial topic was a retrospecti-
ve analysis. In this study Condat et al[48] included 136 PVT 
patients in whom 84 received anticoagulant treatment. The 
study has some limitations like heterogenous groups (pre-
treatment endoscopies of  all patients and standardization 
of  a homogenous varice distribution between two groups 
were not accomplished) and lack of  information about 
comorbid conditions of  the participating 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 non-
anticoagulation resulted in more thrombotic recurrences 
as expected. In our personal experience 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 decrease bleeding related risks).

BUDD-CHIARI SYNDROME: ETIOLOGY, 
CLINICAL CONSEQUENCES
Budd-Chiari syndrome (BCS) is a disorder which (besides 
its rarity and heterogenous clinical presentations) can 
potentially result in mortality and severe morbidities 
including liver failure requiring transplantation and even 
hepatocellular cancer. Veno-occlusive liver disease (also 
defined as sinusoidal obstruction syndrome) is a different 
pathology and therefore not included in this discussion. 

There are various classifications of  BCS in the 
literature. Classification systems include; 1) differrences 
of  etiology (primary: related with thrombophilia  and 
secondary: due to tumor or a mass occupying lesion), 2) 
differences of  anatomical involvement (site of  obstruction: 
small and/or large hepatic veins, isolated inferior vena 
cava involvement, or combination of  all), 3) progression 

of  disease (acute/fulminant and chronic/indolent). The 
forthcoming discussion about BCS involves primary BCS 
unless otherwise specified.

Etiology
Major under ly ing mechanism result ing in BCS is 
thrombosis. The etiology of  thrombosis is very similar 
to PVT as discussed earlier, myeloproliferative disorders 
are the leading cause in 20-50% of  all causes which 
may be overt or latent in presentation[33,39]. The latent 
myeloproliferative disorders (for instance; endogenous 
erythroid colonies) are not easily detectable and requires 
an expert laboratory and sensitive tests (bone marrow is 
cultured in vitro to observe whether there is spontaneous 
erythroid colonies formed in the absence of  erythropoietin 
stimulation). The mirror image of  relation between 
myeloproliferative diseases and BCS is also interesting. 
In an autopsy study by Wanless et al[55],  the hepatic vein 
thrombosis was found in 6% of  all subjects having a 
history of  myeloproliferative disease. Paroxysmal nocturnal 
hemoglobinuria is also an acquired thrombophilic 
disorder characterized by occasional hemoglobinuria, 
venous thrombosis and anemia. It poses a high risk for 
development of  BCS, about up to 10 % of  all paroxysmal 
nocturnal hemoglobinuria patients have thrombosed 
hepatic veins[56].

Behcet’s disease is a subtype of  large vessel vasculitis 
observed mostly in Turkish population which is related 
with hepatic vein thrombosis very frequently. Behcet’s disease 
is associated with recurrent oral and genital ulcers with 
skin findings (erythema nodosum, pathergy reaction), 
neurologic involvement and eye inflammation. BCS 
occuring in Behcet’s disease must be treated with an 
appropriate combination of  colchicine, thalidomide, 
penicillins and anti-coagulating agents[20,57,58].

Pregnancy and use of  oral contraceptives are also 
related with BCS but studies in the literature have 
conflicting results due to study designs and the number 
of  subjects included. The studies will not be discussed 
in detail but the exact relation of  both conditions must 
be studied with adequate number of  patients, defining 
other concurrent acquired and inherited thrombophilic 
conditions, estrogen content of  the oral contraceptive 
studied. Nevertheless, both of  these conditions have a 
theoretical risk for BCS.

Inherited causes of  thrombophilia like FVLM, AT, PC 
and PS deficiencies account for a considerable percent 
age in the list of  etiology of  BCS. FVLM is found to 
be associated with 25-30% of  all cases[59,60], whereas 
PC deficiency (accounts for 9-20%) leads in all natural 
anticoagulant deficiencies[33,39].

Other acquired causes of  BCS include oral contraceptive 
use, pregnancy, Behcet’s disease and inflammatory bowel 
disease.

Clinical consequences
The obstructed hepatic veins present to cl inic in 
variable forms. The most common findings are ascites, 
hepatomegaly, pain in the abdomen and less frequently 
jaundice. Although the clinical findings are more florid 
with drastic consequences in fulminant forms, indolent 
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BCS is an insidious process in which development of  
findings mimic chronic liver disease of  any other kind. The 
latter course results in development of  portal hypertension 
and eventual ly c ir rhosis combined with c lass ica l 
complications like variceal bleeding, intractable ascites and 
hypersplenism. Indolent course of  BCS is characterized 
by pathological changes involving a variety of  histological 
patterns like veno-portal fibrosis,  veno-centric cirrhosis 
and nodular regenerative hyperplasia. 

The studies describing the pathological changes unique 
to liver in chronic BCS have found that 1) the liver has an 
evolving change in terms of  vascular dynamics to eventual-
ly result in changes in portal system (either intrahepatic or 
extrahepatic portal system becomes affected in time which 
shows itself  as micro- or macro-thrombosis), 2) the liver 
is heterogenous, and there is great variability in random 
sampling (indicating that the liver biopsy must be multiple 
in number to clearly define the pathology and histological 
stage in BCS), 3) the regenerative hyperplasia with nodule 
formation of  changing sizes are common which represents 
the areas with increased arterial supply with a patent ve-
nous drainage[61,62].

Portal venous system must always be kept in mind 
when clinical presentation and management is considered. 
Portal system is almost always affected in patients with 
BCS. This results from various reasons: 1) perfusion of  
the portal system has a profound decrease since the sinu-
soidal pressure abruptly increases after initiation of  BCS, 2) 
the enlarged and hypertrophied caudate lobe in response 
to BCS has a mass effect over main portal branches and 
intrahepatic portal venules resulting in stasis and vulnera-
bility to thrombosis and further depleting liver perfusion. 
In patients with chronic BCS, the portal system is found 
to be involved in nearly 50% of  patients when adequately 
studied either confined to the liver or as PVT.

The diagnosis of  BCS can be made by utilizing Dopp-
ler-USG with a sensitivity of  more than 85% in most 
cases[63]. We believe that when combined with clinical pre-
sentation, Doppler-USG is readily the diagnostic tool of  
option when compared with CT or MRI techniques. One 
option that can be applied is directly having a non-invasive 
venography with CT or MRI (Figure 4) to clear out lesions 
in inferior vena cava, hepatic veins and portal veins. But 
this is expensive and not widely available. The portal vein 
involvement must always be investigated during initial eva-
luation for further follow-up and management decisions 

since portal vein thrombosis has been shown to be a poor 
prognostic finding[64]. The liver biopsy must also be a part 
of  routine evaluation of  BCS since it may be related with 
concomitant liver diseases, but there is no consensus in 
literature for the definition of  an adequate biopsy in BCS. 
We believe there must be multiple biopsies from both lo-
bes to clearly define, diagnose and estimate prognosis of  
BCS due to heterogenous nature of  liver involvement.

Chronic liver disease eventually develops in nearly all 
BCS patients depending on the severity of  liver invol-
vement, potential of  collateral development, co-morbid 
conditions (especially renal involvement, congestive or 
ischemic heart disease), thrombosis of  other organs, prog-
ression of  thrombosis in liver. Independent factors predi-
cting survival include Child-Pugh score, age of  the patient 
(younger age predicts better prognosis), renal functions 
and presence of  portal vein involvement.

Management of  the patients is directed towards pre-
vention of  recurrence of  thrombosis and activate the 
natural thrombolytic potential (anticoagulation and antip-
latelet treatment), treatment of  complications of  liver dys-
function (ascites, infections, renal failure) and relief  of  he-
patic venous obstruction. In this sense, medical treatment 
has been proved efficacious in patients with an indolent, 
non-progressive (both histologically and biochemically) 
course[65,66]. The repeated biopsies (in every 4-5 years) com-
bined with biochemical follow-up usually suffices for this 
purpose. Doppler USG also must be a part of  controls for 
both hepatic and portal venous system evaluations. The 
risk of  anticoagulation and potential bleeding elsewhere 
including esophageal varices will not be discussed in detail. 
But we recommend that anticoagulation must be tailored 
for every patient according to the presence and stage of  
varices, history of  previous bleeding, presence of  throm-
bophilic condition and presence of  portal vein thrombosis.

A failing liver with signs of  decompensation indicated 
by refractory ascites, deterioration of  Child-Pugh scores 
and renal failure preventing adequate medical therapy is 
definite and urgent indications for the need of  relief  of  
hepatic venous obstruction by means of  vascular interven-
tions including angioplasty, transjugular intrahepatic por-
tosystemic shunt (TIPS) or surgery. TIPS and hepatic vein 
angioplasty are cost-effective techniques with a potential 
risk of  recurrence of  thrombosis[67,68]. The effectiveness of  
vascular interventions has decreased the need for a shunt 
surgery which is rarely performed now. In selected patients 
with refractory, progressive disease despite adequate medi-
cal therapy and vascular interventions liver transplantation 
should be an option for absolute treatment. Sometimes 
presence of  portal venous thrombosis itself  precludes an 
angiographic intervention and results in need for a liver 
transplantation.

Liver tansplantation performed for BCS has a five-year 
survival rate as high as 95%[69]. Complications of  transp-
lantation are recurrence of  thrombosis and development 
of  secondary malignancies due to long-term immune-
suppression. The presence of  a myeloproliferative disorder 
underlying the BCS is not accepted as a contraindication 
for transplantation[70].

←

Fıgure 4  An MRI venography 
of hepatic veins and inferior 
vena cava. Arrow shows the 
site of obstruction in vena cava 
and unvisible hepatic veins.
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MESENTER IC VE IN THROMBOS IS : 
ETIOLOGY, CLINICAL CONSEQUENCES
Mesenteric vein thrombosis (MVT) is an acute thrombotic 
disorder of  vessels before formation of  main portal 
vein. Some authors proposed to use the time-dependent 
definition for MVT, namely acute, subacute and chronic. 
We believe this classification should be abandoned and the 
term “MVT” be used for only acute venous obstruction of  
superior and/or inferior mesenteric veins, whereas chronic 
MVT itself  is already PVT. Subacute thrombosis is an 
intermediary form of  thrombosis in which the patient has 
abdominal pain and other intestinal symptoms. Therefore, 
the term MVT is used for acute mesenteric venous 
thrombosis in the rest of  the discussion.

MVT presents itself  mostly as a severe abdominal 
pain located mostly at periumbilical area with a blunt and 
colicky nature. It may be associated with nausea, vomiting, 
increased bowel movements and sometimes bloody 
diarrhea. With progression in time, the clinical picture 
converts itself  into an acute abdomen with findings of  
rebound tenderness, fever, septicemia and finally a full 
blown peritonitis which is an inevitable consequence 
of  erroneous diagnosis and treatment. Therefore, early 
diagnosis and rapid initiation of  treatment is mandatory 
for a good clinical outcome.

Etiology
With the improving diagnostic tests in thrombophilia 
research, the number of  idiopathic cases has decreased 
to 20 %. We believe this percentage will also decrease in 
time with advent of  new techniques and development of  
new concepts of  research. Currently the most important 
risk factors are considered as presence of  a large spleen, 
cirrhosis, surgery, abdominal inflammation (pancreatitis, 
abcess, inflammatory bowel disease, diverticulitis), 
intraabdominal cancer, thrombophilic conditions (acquired 
or inherited). The importance of  inherited thrombophilia 
is difficult to evaluate (sparing mutations like FVLM 
and PM) since the measurements of  PC, PS and AT in 
the acute thrombosis stage and in the anti-coagulation 
treatment stage of  the disease is not useful. The literature 
is lacking convincing evidence about the importance and 
prevalence of  these disorders in the setting of  MVT. 
One good example for this topic is the study by Kumar 
et al[71]. In this study, the risk factors for MVT (comparing 
isolated MVT vs combined MVT with portosplenic venous 
thrombosis) are studied and they reported the inherited 
thrombophilic conditions (PC, PS and AT deficiencies, 
FVLM) in 27% and  5% of  isolated MVT and combined 
MVT with por tosplenic thrombosis, respectively. 
Interestingly, they found out that the risk of  inherited 
thrombophilia was lower in patients with more extensive 
vessel involvement. Although the method and criteria of  
diagnosis of  deficiencies of  natural anticoagulants are not 
explained in detail due to retrospective design, this study is 
important to point the etiology and clinical characteristics 
of  MVT in detail.

Although myeloproliferative disorders play a great 
role both in PVT and BCS, it does not seem to play the 
same role in case of  MVT. This difference in presentation 

between MVT and PVT has important clinical implications 
for further investigations.

Consequences
The mortality rate of  MVT is about 20-50%, increasing  in 
parallel to the older age and presence of  comorbid clinical 
conditions (cirrhosis, cardiac failure, etc.). We believe the 
most important factor to determine the morbidity and 
mortality is the prompt diagnosis and rapid initiation of  
treatment. Clinical suspicion has utmost importance in 
early diagnosis due to the obscure nature of  the initial 
clinical presentation. History of  venous thrombosis, 
older age, use of  oral contraceptives, presence of  other 
thrombophilic conditions are indications to rule out a 
possible MVT. Although the gold standard diagnostic 
modality is a conventional angiography, CT establishes 
diagnosis in nearly 90 % of  patients[72,73]. 

After diagnosis the treatment must be initiated with 
anti-coagulation unless the patient has peritoneal irritation 
findings in which surgery is indicated. The most extensive 
analysis including 45 studies (a total of  3692 patients) 
about survival in mesenteric ischemia was performed by 
Schoots et al[74]. They found that MVT has a better survival 
(including study populations requiring surgical resection 
of  bowel and conservative treatment groups) compared 
to arterial or non-thrombotic ischemia of  the bowel. This 
finding seems to be related with a limited involvement of  
bowel in MVT.

CONCLUSION
Thrombophilia has a wide range of  clinical presentations 
but abdominal organs like liver and intestines bear the most 
important and interesting sequelae. The consequences of  
thrombophilia like PVT, BCS and MVT are potentially 
treatable if  only diagnosed early and prompt treatments are 
initiated. With the advent of  new technologies in research 
of  thrombophilia, clinicians will be able to diagnose the 
idiopathic thrombosis group of  patients which is a topic 
of  controversy. Although anticoagulant treatment is 
mandatory, some limitations and contraindications may 
prevent their use. Lastly, these group of  patients must be 
followed with a consulting surgeon who has experience in 
this field to decide the best timing for a shunt surgery and 
for possible acute operation indications.
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