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Mesenteric vein thrombosis is increasingly recognized as a cause of mesenteric ischemia. Acute thrombosis
commonly presents with abdominal pain and chronic type with features of portal hypertension. Contrast
enhanced CT scan of abdomen is quite accurate for diagnosing and differentiating two types of mesenteric
venous thrombosis. Prothrombotic state, hematological malignancy, and local abdominal inflammatory condi-
tions are common predisposing conditions. Over the last decade, JAK-2 (janus kinase 2)mutation has emerged as
an accurate biomarker for diagnosis of myeloproliferative neoplasm, an important cause for mesenteric venous
thrombosis. Anticoagulation is the treatment of choice for acute mesenteric venous thrombosis. Thrombolysis
using systemic or transcatheter route is another option. Patients with peritoneal signs or refractory to initialmea-
sures require surgical exploration. Increasing recognition of mesenteric venous thrombosis and use of anticoa-
gulation for treatment has resulted in reduction in the need for surgery with improvement in survival. ( J CLIN

EXP HEPATOL 2014;4:257–263)
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Mesenteric venous thrombosis (MVT) is an un-
common cause of mesenteric ischemia account-
ing for 5–15% of the cases.1 It was first described

as a distinct cause of mesenteric ischemia by Warren and
Eberhard. It can be either acute presenting commonly
with abdominal pain or chronic presenting with features
of portal hypertension. Rarely, it can be diagnosed as an
incidental finding on abdominal CT scan. Causes of
MVT include prothrombotic states, trauma and intra-
abdominal infections. Advances in the radiology tech-
niques and anticoagulation have led to improved diagnosis
and outcomes.2
MESENTERIC CIRCULATION

Blood flow to the intestines starts from the superior
mesenteric artery which arises from the abdominal aorta.
It provides branches to the pancreas and duodenum; three
branches to the proximal colon, and terminates in the ar-
teriae rectae supplying the jejunum and ilium. Venous
blood first drains into the venae rectae which then forms
the ileocolic, middle colic and right colic veins which
come together to form the superior mesenteric vein that
in turn meets the splenic vein to form the portal vein.
The lower part of the esophagus and the upper part of
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the lesser curvature drains through the left gastric vein
directly into the portal vein at the point of its formation
while blood from the fundus of the stomach drains
through short veins into the splenic vein. The left colon
venous return comes through the inferior mesenteric
vein which joins the splenic vein.
ACUTE MESENTERIC VENOUS THROMBOSIS

Incidence and Etiology
The incidence of MVT has increased with improvement in
the diagnostic modalities resulting in increasing number
of cases diagnosed incidentally. Incidence between 1970
and 1982 was estimated to be 2 per 100,000 compared to
2.7 per 100,000 between 2000 and 2006.3 MVT accounts
for 6%–9% of all the cases of acute mesenteric ischemia
and 1/1000 of emergency department admissions.4 The
mean age of patients at presentation is 45–60 years with
a slight male to female predominance.

Prothrombotic states, surgery, inflammatory bowel dis-
ease and malignancy are common risk factors for the devel-
opment ofMVT. Thrombosis of the larger distal portions of
themesenteric vein ismostly secondary to local factors, such
as malignancy, pancreatitis and infection, and is associated
with portal vein thrombosis while thrombosis that originate
from the vena rectae, leading to isolatedMVT thrombosis is
most commonly related to a prothrombotic state.

Primary or idiopathic MVT account for 21–49% of the
cases and depends on the depth of evaluation.2,5–7 The
proportion of patients with idiopathic cases decreases
with more extensive evaluation.8 Malignancies including
myeloproliferative neoplasms are the most common
form of prothrombotic disorders associated with MVT.4

JAK2 V617 mutation was previously studied and
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Table 1 Comparison of Acute Mesenteric Venous Thrombosis
and Acute Arterial Mesenteric Ischemia.

Risk factor Acute
intra-abdominal
process

Atrial fibrillation

Thrombophilia Cardiomyopathy and CHF

Malignancy Valvular heart disease

Cirrhosis

History of DVT Absent Present in 20–40%

CT Diagnostic in
40–50% only

In more than 90%

Angiogram Diagnostic in most In 50–60% only

Acute
presentation

Most of the time Can be subacute or chronic

Bowel infarction Likely if not
relieved in 12 h

Not usual if diagnosed
and AC started

Treatment Embolectomy or
IA papaverine

Anticoagulation, possible
thrombolysis, systemic
or directed

Need for surgery Frequent Less likely if AC
started early

Ischemic to
normal transition

Abrupt Gradual

Mortality More common Less common with
CT and AC availability

Chronicity Rare Can occur with portal
hypertension and varices

CHF: Congestive Heart Failure; AC: Anticoagulation; DVT: Deep Venous
Thrombosis.
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association between the presence of the mutation and
MVT was found, 17 patients out of 99 with MVT were
found to have the mutation and none of them had other
prothrombotic risks, 7 of them had myeloproliferative dis-
ease; and of the remaining 10 patients, two were diagnosed
with myelofibrosis, and one was diagnosed with polycy-
themia vera on the follow up after the study.9 Oral contra-
ceptive use accounts for 9–18% of cases in young
women.10,11 In a retrospective analysis, 4 out of 12
patients with no identifiable hypercoagulable state were
using oral contraceptives.12 Antithrombin III, Protein S
and Protein C deficiencies are associated with MVT. It is
estimated that 4–10% of these patients will develop this dis-
order.13 In another study on patients with MVT compared
to healthy people, a significantly higher thrombophilic ge-
notype was found. Methylene tetrahydrofolate reductase
TT677 genotype was present in 6 (50%), the factor V Leiden
in 3 (25%), and the prothrombin transition G20210A in 3
(25%). Combined mutations were present in 4 (33%) pa-
tients. Intra-abdominal surgery, especially splenectomy is
a common risk factor.4,6 MVT and portal vein
thrombosis are more common in patients with cirrhosis,
especially with advanced disease. Prevalence of portal vein
thrombosis in patients listed for liver transplantation has
been reported to be as high as 15%. This can be in part
related to the disturbed flow through the portal vein and
a procoagulant imbalance related to the cirrhosis.14 Hyper-
homocysteinaemia along with the methylene tetrahydrofo-
late reductase C677T mutation causes general
predisposition to both arterial and venous thrombosis;
its role inMVT was investigated in a case control study pre-
viously and association with MVT was found.15

The size and extent of venous thrombosis largely affect
the outcome, clinical presentation and probability of bowel
infarction. Infarction of the bowel mostly requires involve-
ment of the venous arcades and vasa recta which in turn
causes complete venous occlusion.3,8,16 Arterial vasospasm
and thrombosis can also be a major factor leading to
propagation of the ischemia and bowel infarction.17

Clinical Presentation
The most common presenting symptom in acute MVT is
abdominal pain which occurs in 91–100% of the cases,
nausea, vomiting and melena are also common symp-
toms.16 The duration of symptoms is more than 1.5–2
days in more than 75% of the cases.3,16,18 Usually the
abdominal pain is out of proportion to the physical
exam findings.3,8 Although melena, hematemesis or
hematochezia occur in only about 15% of the cases,
occult blood is present in 50% of the cases.8,17 Fever and
peritoneal signs are suggestive of progression of the
infarction, and hypotension with systolic blood pressure
of less than 90 mmHg along with ascites formation are
associated with poor prognosis.17
258
Diagnosis
Although, there are subtle differences between arterial and
venous mesenteric ischemia, it is possible to clinically
differentiate the two conditions (Table 1). Patients with
history of atrial fibrillation or heart disease are more likely
to have arterial ischemia while personal or family history of
deep venous thrombosis increases the suspicion of MVT.
Physical findings and severity of ischemia do not correlate
well. Rebound tenderness has not been shown to be an ac-
curate sign for diagnosis of bowel infarction and also did
not correlate with the severity of the ischemia.5,19,20

Laboratory testing is usually not helpful in the diagnosis
of MVT. Serum lactate level often does not correlate with
intestinal infarction initially; and at the time lactic
acidosis is present it is late in the course of illness and, at
that point, mortality is already 75%. Leukocytosis and
hemoconcentration are common findings in MVT.4 Plain
films are often negative and mainly used to rule out other
causes of abdominal pain; findings suggesting bowel
ischemia caused by MVT include thumbprinting which
represents semi opaque indentations in the bowel lumen
secondary to edema, air in the intestines (Pneumatosis In-
testinalis), air in the portal vein and free peritoneal air can
be seen but usually are late findings.
© 2014, INASL
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Contrast enhanced CT scan is the diagnostic modality of
choice. Increasing use of CT scan for abdominal pain in the
emergency department is associated with decrease in the
time to diagnosis from 1 week to 1 day.2 A filling defect in
the mesenteric vein is the most common finding in patients
with MVT. Bowel wall thickening, pneumatosis intestinalis,
portal vein gas and persistent enhancement of the bowel
wall suggest bowel wall ischemia.11,21,22 Although, these
findings are specific, but their sensitivity is low in
diagnosis of bowel infarction and transmural necrosis.23

Doppler ultrasound can be used bedside, and may demon-
strate the thrombus and although it is specific, it is operator
dependent and not as sensitive as CT and MRI. Isolated
MVT with no portal vein thrombosis is more difficult diag-
nose on CT with only 67% sensitivity.16 Nuclear scintian-
giography is diagnostic in 75% of the cases but is not
widely performed. Angiography is an invasive diagnostic
and therapeutic measure that is reserved for cases with
high pretest probability and a non-diagnostic CT/MRI, or
cases where invasive therapeutic measures are planned.24

Once MVT is confirmed, work up to diagnose the un-
derlying etiology is indicated. Care should be given to
draw blood samples before initiation of anticoagulation
especially for diagnosis of prothrombotic states. Testing
for JAK2 mutation is important for diagnosis of myelopro-
liferative neoplasms including polycythemia Vera, essential
thrombocythemia andmyelofibrosis. Testing for JAK2mu-
tation has replaced bone marrow biopsy as the initial
screening method for diagnosis of myeloproliferative neo-
plasms.25 Hyperhomocysteinemia, Protein C or S defi-
ciency, prothrombin gene mutation, and antithrombin
III deficiency are other disorders to consider.

Treatment
Goals of treatment are recanalization, prevention of prop-
agation of the thrombosis which can lead to worsening of
intestinal ischemia and on the long term, to prevent recur-
rences.

Supportive Treatment
Pain control, fluid and electrolyte replacement and bowel
rest should be initiated with the acute presentation. Naso-
gastric intubation can be initiated on presentation as
needed in cases of ileus, abdominal distension and intrac-
table nausea and vomiting. Supportive treatment also in-
cludes blood transfusion for patients presenting with
bleeding. The use of antibiotics was not associated with
improvement in mortality or shorter hospital stay though
if the patient has perforation, sepsis secondary to bacterial
translocation or septic thrombophlebitis appropriate anti-
biotics should be initiated.24

Anticoagulation
Anticoagulation with unfractionated or low molecular
weight heparin should be initiated as soon as the diagnosis
Journal of Clinical and Experimental Hepatology | September 2014 | Vol. 4
is made even intraoperatively or in the presence of bleeding
as it has shown to significantly improve survival.4,8,10,26

Anticoagulation resulted in recanalization in most of the
patients in one study (more than 80%) if started in the
early stages and that complete recanalization was
associated with less extensive disease.12 In another study,
recanalization rates on anticoagulation were lower at
about 30% in the portal vein and up to 61% in the superior
mesenteric vein thrombosis.27 After the acute phase, and
excluding the need of an immediate surgical intervention,
anticoagulation should be maintained to prevent recur-
rence of thrombosis.10 Duration of 3–6 months for pa-
tients with reversible causes such as trauma, infection or
pancreatitis is recommended with case by case evaluation
of risks and benefits. Lifelong anticoagulation should be
considered in cases with persistent hypercoagulable state,
irreversible systemic condition or idiopathic cases. Mainte-
nance of anticoagulation can be achieved by warfarin tar-
geting an international normalized ratio of 2–3, though
that requires frequent monitoring and attention should
be given to drug–drug interactions that are related to the
P450 pathway.28–30 Another option is the use of fixed
dose of newer direct thrombin and factor Xa inhibitors.
Advantages include less interactions and lack of need for
frequent monitoring.

Bleeding from anticoagulation is still a consideration
on the long term although the risk is low (10%). The
most common site of bleeding is gastrointestinal,16,31

and for patients who develop varices, prevention of
bleeding with beta blockers is preferred as ligation might
cause ulceration and bleeding.

Interventional Radiological Options
Patients with persisting symptoms, worsening abdominal
pain 48–72 h after initiation of anticoagulation, or devel-
opment of signs of peritonitis and who are poor surgical
candidates may be considered for interventional radiolog-
ical options (Figure 1). Most published data on interven-
tional radiological treatments for MVT are from case
reports and small case series. Although, systemic intrave-
nous tPA was successfully used, many recent studies imple-
ment transcatheter routes.32,33 In one retrospective study,
20 patients of acute MVT received interventional
radiological treatment via femoral artery to access
mesenteric artery, or femoral vein to access the
mesenteric vein or transjugular vein or a combined
approach with a good treatment response, but, at a
higher risk for complications, mainly bleeding, which
often required blood transfusion.34 Similarly, in another
study intravascular thrombolytic therapy was used in 12
patients with complete response in 3, partial response
in4, and major procedure related bleeding in 6 patients
with fatal outcome in two patients.35 Another study re-
ported its use on 11 patients (6 post-surgical) and a
mean of 10 days after the onset of MVT. In patients with
| No. 3 | 257–263 259



Figure 1 Algorithm for management of acute and chronic mesenteric
venous thrombosis. MVT: Mesenteric venous thrombosis; EVL: Endo-
scopic variceal ligation; BB: Beta blockers; TIPS: Transjugular intrahe-
patic portosystemic shunt.
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high risk of bleeding, especially patients who are in the im-
mediate post-surgical period and those with malignancies,
mechanical thrombectomy was done in an attempt to
decrease the duration of thrombolysis. This study among
others along with case reports suggested good outcomes
using the transcatheter thrombolysis.36–38
Table 2 Treatment and Outcome of Patients with Mesenteric Ven

Author (year) N FU (years.)

Surgery Infarction

Abdu (1986) 372 NA NA NA

Harward (1989) 16 2.75 31 25

Rhee (1994) 72 1.6 64 NA

Condat (2000)a 33 2.5 6 12

Morasch (2001) 31 4.75 32 NA

Brunaud (2001)b 26 4.25 50 NA

Kumar (2003)a 69 NA 44 NA

Zhang (2004)b 41 2.75 NA NA

Grisham (2005) 23 NA 17 NA

Amarapurkar (2007) 28 4.2 36 29

Amitrano (2007)c 121 3.5 26 28

Acosta (2008) 51 NA 25 NA

Abu-Daff (2009) 31 5 77 NA

Alvi (2009) 20 23 40 NA

Dentali (2009) 77 3 NA NA

Cendese (2009) 9 2.25 55 5

Thatipelli (2010) 76 2.25 NA NA

Plessier (2010)a 55 1 NA 2

aPortal and mesenteric thrombosis included.
bMesenteric venous thrombosis with symptoms of <4 weeks duration.
cSplanchnic venous thrombosis without cancer or cirrhosis.
dFigures in parentheses represent proportion of recurrent patients with recu

260
Transjugular intrahepatic portosystemic shunt (TIPS)
can be used for MVT with a rationale of creating low pres-
sure system which works as a vacuum of clot fragments
and improve the effectiveness of thrombolysis in the case
of acute thrombosis. The use of TIPS was associated with
immediate symptomatic improvement and successful
recanalization in 83% of patients treated.39 Two cases,
one with extensive portal, mesenteric and splenic vein
thrombosis and another with mesenteric and portal vein
thrombosis have been reported to have favorable outcomes
with TIPS.40 A retrospective study on 20 patients with por-
tal vein thrombosis (PVT) suggested a high success rate in
cases of non-cavernous PVT and it was effective in preven-
tion of variceal bleeding and recurrent ascites.41 Another
prospective analysis of 9 patients with PVT reported a
complication rate of up to 22% with 11% mortality.42 Pul-
monary embolism is a concern; however, no clinically sig-
nificant pulmonary embolisms were witnessed in one
center experience.40

Surgery
Patients with persisting or worsening symptoms and those
with development of frank perforation or signs of perito-
nitis may require surgical intervention. Surgical resection
ous Thrombosis: Data from Reported Observational Studies.

Treatment (%) Survival (%)

Anticoagulation Bleed Recurrenced Short-term Overall

NA NA NA NA NA

100 NA NA 81 NA

62 NA 36 (25)

93 6 13 (0) 100 97

72 NA NA 77 68

50 NA NA 81 77

91 1 6 NA NA

NA NA 3 (0) 78 73

100 NA NA NA 93

75 13 22 (22) 84 81

NA 15 11 95 90

NA NA NA 80 67

NA NA NA 87 68

85 NA NA 80 NA

46 NA 6 100 94

100 NA NA 100 89

54 18 40 NA 75

95 8 NA 100 98

rrence in the mesenteric vein.

© 2014, INASL
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of necrotic bowel and anastomosis is the standard proce-
dure. Heparin should be given intraoperatively, and as arte-
rial vasospasm is an important mechanism of ischemia,
giving papaverin during the operation should be consid-
ered.17 Infusion of tPA through operatively placed catheters
was also reported and could, along with heparinization and
papaverin, prevent the extension of the infarction.43 Two
methods helped to limit the extent of initial resection and
the short bowel syndrome as a complication of a wide resec-
tion; one was the second look approach,18 the other was the
use of Doppler method and fluorescein to estimate bowel
viability. In a previous prospective study, fluorescein was
the best method of determination of viability followed by
clinical judgment which was better than Doppler.44

Outcomes
In general, outcomes in mesenteric venous thrombosis are
better when compared to arterial thrombosis with mortal-
ity of 44% as compared to 66–89% respectively.45 Improve-
ment in the diagnostic modalities and therapy has led to
improved outcomes and recent reports suggest mortality
rates of 10–20% (Table 2). Underlying cause of thrombosis,
short bowel syndrome secondary to surgery and recurrence
of thrombosis are three main factors affecting outcomes.
Recurrence occurs most commonly in the first 30 days after
presentation. Rates of 0–25% reported which can be
decreased to 0–3% in patients who continue on anticoagu-
lation.46,47 Bleeding from anticoagulation is uncommon,
occurs in 10% of the cases and the most common site is
gastrointestinal. Unless the bleeding is intracranial,
anticoagulation rarely causes death.
CHRONIC MESENTERIC VENOUS
THROMBOSIS

Chronic MVT is a rare disorder that accounts for 20–40%
of the cases of MVT.16,46 Presentation is usually different
from acute MVT as patients present with vague
abdominal symptoms or features of portal hypertension
and variceal hemorrhage if the thrombosis extends to
involve the portal vein.

Clinical Features
Extensive involvement of the superior mesenteric vein, por-
tal vein and splenic vein often cause persistent abdominal
pain related to significant bowel edema, sometimes also
leading to malabsorption. A proportion of these patients
are on long term total parenteral nutrition. Some patients
develop portal hypertensive cholangiopathy mimicking
primary sclerosing cholangitis. This is caused by edema
and the presence of collateral vessels around the bile ducts
leading to obstruction and cholangitis.MRCP is diagnostic
though ERCP and treatment holds high risk of bleeding
given the risk of injuring one of the collateral blood vessels.
Journal of Clinical and Experimental Hepatology | September 2014 | Vol. 4
Management
Commonly, the disease is diagnosed as an incidental
finding on CT scan of the abdomen. CT scan is diag-
nostic with sensitivity of >90% though estimates on
Doppler ultrasound and MRI is lacking. Differentiation
from acute MVT is made based on presence of collaterals
and cavernoma in patients with chronic disease. Treat-
ment is focused on anticoagulation and prevention of
bleeding.48 Patients with isolated chronic MVT are
treated with anticoagulation. Patients with concomitant
PVT are at risk for development of portal hypertension
and variceal bleeding. This is treated as any patient
with esophageal varices including primary prophylaxis,
control of active bleeding, and prevention of recurrent
bleeding (Figure 1). Patients with cholangiopathy may
be complicated with strictures and/or biliary stones.
ERCP for diagnosis or for therapeutic purposes including
sphincterotomy or endoscopic stenting should be care-
fully done for risk of bleeding secondary to venous collat-
erals around the bile ducts. Some patients may require
surgical hepaticojejunostomy for management of biliary
complications.49

Chronic MVT in general has a favorable prognosis with
1–5 year survival ranging from 78 to 83%. The main cause
of death in this population was variceal hemorrhage, un-
derlying malignance, sepsis, decompensated liver disease
and then ischemic bowel.
SUMMARY

MVT is an uncommon, yet important cause of intestinal
ischemia. Causes include local factors and prothrombotic
states. The most common presentation is abdominal
pain, and, with enough suspicion, CT of the abdomen is
diagnostic. Treatment is mainly medical using anticoagu-
lation as soon as the diagnosis is made even in the presence
of bleeding or the need for surgical intervention. The dura-
tion of treatment is based on the presence of identifiable
reversible risk factor in which case anticoagulation can
be given for 3–6 months. Otherwise, indefinite anticoagu-
lation should be considered. Surgery is required in cases of
transmural infarction and with the presence of peritoneal
signs. Outcomes are mainly determined by underlying pro-
thrombotic state, recurrence of the thrombosis and devel-
oping short bowel syndrome.
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