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Abstract

AIM: To present a case of acute mesenteric and portal
vein thrombosis treated with thrombolytic therapy in a
patient with ulcerative colitis in acute phase and to review
the literature on thrombolytic therapy of mesenteric-portal
system. Treatment of acute portal vein thrombosis has
ranged from conservative treatment with thrombolysis
and anticoagulation therapy to surgical treatment with
thrombectomy and/or intestinal resection.

METHODS: We treated our patient with intraportal infusion
of plasminogen activator and then heparin through a
percutaneous transhepatic catheter.

RESULTS: Thrombus resolved despite premature
interruption of the thrombolytic treatment for neurological
complications, which subsequently resolved.

CONCLUSION: Conservative management with plasminogen
activator, could be considered as a good treatment for
patients with acute porto-mesenteric thrombosis.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Acute portal vein thrombosis in non-cirrhotic patients is a
rare event (3-10% of all of portal hypertension)[1,2] and there

are only a few  cases described in the literature.
The etiology is multifactorial, and includes local, systemic

and iatrogenic causes.
Acute systemic inflammatory diseases is one of the

systemic causes of acute portal vein thrombosis.
In patients with chronic inflammatory bowel diseases

the incidence of thrombo-embolic complications ranges from
1.3 to 39% and in the majority of cases the initial event is
deep venous thrombosis of the lower extremities, pulmonary
embolism and retinal artery thrombosis[3]. Thrombosis of
the splenic-mesenteric-portal system is a rare event. In a
study from the Mayo Clinic[3], the incidence of thrombo-
embolic complications among 7 199 patients with inflammatory
bowel disease was 1.3%. Only eight cases of mesenteric
thrombosis were found, and only three of those patients
had  ulcerative colitis. In this group of patients the mortality
rate was 50%.

Recently local thrombolytic treatment of a few cases
of acute portal vein thrombosis in the porto-mesenteric
system has been described[4-9].

In this article we reported a case of mesenteric and portal
vein thrombosis associated with ulcerative colitis, who was
treated with local fibrinolytic recombinant tissue plasminogen
activator (rt-PA) via transhepatic route. We also reviewed
the literature on thrombolytic therapy of the mesenteric-
portal system in non- cirrhotic patients.

CASE REPORT

A 40-year old female without any significant past medical
history was admitted for severe vomiting and diarrhea
associated with bloody stools and fever. On physical
examination she was found to have signs of ascites, hepato-
splenomegaly and abdominal distension without peritoneal
signs.

She was hemodynamically stable. Her laboratory results
revealed: mild anemia (Hgl: 9.6 g/dL), low platelet count
(50 000/mL), abnormalities in her liver test (AST: 135 U/L,
ALT: 191 U/L) and coagulopathy: INR: 2.19, factor VII:
46% (nl: 70-130%), factor XI: 32% (nl: 50-150%), von
Willebrand factor>120 IU/dL (nl: 60-150 IU/dL), and
factor VIII:192% (nl: 50-150%), and a significant decrease
in AT III: 54% (nl: 70-120%) and fibrinogen: 1.06 g/L (nl:
1.5-4.5 g/L), as well as elevated D-dimers: 2.71 mg/L (nl:
<0.25 mg/L). Antiphospholipid antibodies were negative.
These results suggested the presence of  disseminated
intravascular coagulation (DIC).

A colonoscopy was performed which showed evidence
of active ulcerative colitis with erosions, ulcers and pseudopolyps.



Colonic biopsies confirmed the endoscopic findings of
inflammatory bowel disease. An abdominal CT-angiogram
demonstrated complete occlusion of the right branch and
partial occlusion of the main portal vein, while the left
branch was patent. The proximal portion of the superior
mesenteric vein was completely occluded while the splenic
vein was patent. There was partial flow in the portal and
mesenteric veins (Figure 1). A Doppler US of the abdominal
vessels showed hyperechogenic thrombi indicating a
recent event. Since the thrombosis appeared to be the result
of an acute event, and occurred in a hemodynamically
stable patient without any sign of intestinal infarction, a
decision was made to use local thrombolytic therapy. The
portal branch of the fourth segment was cannulated via an
anterior, transhepatic route using a 5 F catheter. Angiography
confirmed the  CT scan and ultrasonographic findings
(Figure 2).

Alteplase- (rt-PA) was administered at the following doses:
an initial 10 mg bolus in ten minutes was followed by 40 mg
in 100 mL of saline solution at 1.5 mL/min in the first
hour and 50 mg in 100 mL of saline solution at 0.8 mL/min
in the successive 2 h. Two hours following the administration
of the initial dose (at a cumulative dose of 75 mg) the
patient  developed tonic-clonic seizure and rectal bleeding.
Cerebral hemorrhage was suspected and therefore the
thrombolytic therapy was halted. Head CT showed a
small ischemic lesion with an area of hemorrhage in the
white matter in the centre of the left semi-ovale. On
electroencephalography diffuse cerebral irritability was
noted. The symptoms completely resolved in 24 h after
conservative management, without any residual signs. A

48 h follow up angiography showed complete resolution of
the superior mesenteric and main portal vein thrombosis,
and  partial resolution of the thrombi in the right portal
branch (Figure 3).

As the patient became stable, the neurologic signs resolved
and the coagulation profile normalized, anticoagulation was
started using a transhepatic approach with continuous
heparin infusion at a low dose of 15 000 IU/ d for 9 d. At
the completion of the transhepatic heparin treatment, the
portography showed resolution of the residual thrombi and
patency of the mesenteric-portal-splenic system, including
the right portal branch. The transhepatic catheter was
removed 11 d after insertion using haemostatic material
without any hemorrhagic complications. Low molecular
weight heparin anti Xa nadroparin 0.4 mL (3 800 IU) was
continued for six months. The patient was discharged 20 d
following admission without any residual neurologic sign,
and in good overall clinical condition. A 6-mo follow-up
CT scan demonstrated complete resolution of the thrombi
in the portal, superior mesenteric and splenic veins. At the
5-year follow up visit the patient was  asymptomatic, and a
follow-up abdominal Doppler US showed patent portal,
mesenteric and splenic veins. Her ulcerative colitis was in
clinical remission while the patient was on maintenance
treatment with sulfasalazinea. Repeated colonoscopy and
biopsies were negative for active acute or chronic inflammatory
bowel disease.

DISCUSSION

Thrombosis of the portal system is a rare event in non-
cirrhotic patients. As it frequently presents with nonspecific
symptoms, it remains a diagnostic challenge for the clinicians.
There is no specific standard treatment for such cases.

Thromboembolic events are a well-known complication
in patients with inflammatory bowel disease with incidence
of 1.3-39%[3]. Thrombosis of the portal-mesenteric system
is a rare event with a high mortality rate (50%) in patients
with ulcerative colitis. In the majority, thrombosis is
associated with a hypercoagulable state associated with
increased levels of thromboplastin, fibrinogen, factor VIII
and elevated platelet count. Accelerated spontaneous platelet
aggregation and possibly protein S and C deficiencies caused
by vitamin K malabsorption are also common findings[10].

Figure 2  Complete occlusion of the right branch and partial occlu-
sion of the main portal vein and proximal portion of superior mesen-
teric vein shown by angiography via transhepatic cathether.

Figure 3  Complete resolution of superior mesenteric and main portal
vein thrombosis and partial resolution of  thrombi in right portal branch
shown by angiography via transhepatic cathether (48 h follow up).
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Figure 1  Partial occlusion of the main portal vein (left) and com-
plete occlusion of prossimal superior mesenteric vein (right) shown
on abdominal CT-angiogram.



Acute thrombosis can result in intestinal ischemia and venous
infarction. The treatment of choice is surgical resection of
the affected bowel. When thrombosis is not complicated
with infarction, and the patient is hemodynamically stable,
the use of systemic or local thrombolysis has been a well-
described therapeutic option[11,12].

Surgical intervention is associated with a high mortality
rate (up to 59%)[13] with a high number of  reinterventions
and postoperative complications, such as short bowel
syndrome, pulmonary embolism, sepsis and wound infections.
When surgical intervention is combined with systemic
anticoagulation, the mortality rate appears lower (22-39%),
while the use of systemic anticoagulation alone decreases
the mortality only to 44%. This latter approach is also
associated with a higher recurrence rate (71%) when
compared with the combined approach (32%)[14].

Local thrombolysis has been proposed as a therapeutic
modality to lower the mortality and morbidity rate in these

patients. We are not aware of  any fatality following local
thrombolytic therapy, although this therapeutic option has
been  used in highly selected and less complicated cases.
The route of administration of local fibrinolysis could be
arterial or venous. The arterial approach allows thrombolysis
either in intramural venous branches or in marginal veins
of the intestine, and is best suited for the collateral veins[15].
The venous one has a more intense  and direct thrombolytic
effect. The venous use of  the rt-PA reduces the risk of
hemorrhage, due to the fast hepatic metabolism of the drug
and consequently less systemic effects. Direct portal
administration of the drug has been described by various
percutaneous techniques[11]. The  thrombolytic agents utilized
are urokinase and rt-PA. The latter has the advantage of  a
high selectivity  for fibrin, and a more efficacious dissolution
rate of the thrombi[16,17].

A review of the literature revealed only three cases of
porto-mesenteric thrombosis in patients with ulcerative
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Table 1  Acute mesenterico-portal thrombosis treated with local thrombolytic therapy

Author Year Etiology Thrombus site            Access        Treatment Complications          Outcome

Yankes JR 1988 Pancreatic Superior mesenteric         Transhepatic       Urokinase for 4 h Laparotomy with          Thrombus

cancer vein (SMV)        then angioplastic ileal resection 2 wk       resolution

       dilatation and systemic after treatment

       heparin

Bilbao JI 1989 Splenectomy Portal vein (PV)            Tranhepatic        Urokinase for 12 h then None          Thrombus

and SMV        systemic heparin          resolution

Demertzis S 1994 Non noted PV and SMV            Mesenteric        Surgical thrombectomy, None          Thrombus

       reintervention, local rTPA          resolution

       for 48 h then local heparin

       for 4 d

Miyazaki Y 1995 Ulcerative colitis PV and PV branches        Transhepatic       Systemic urokinase and local None          Thrombus

       rTPA for 30’ then urokinase for          resolution

       6 d

Poplausky MR 1996 Gastric cancer Portal and superior         Arterial        Urokinase for 48 h with None          Partial

mesenteric vein        systemic heparin          thrombus

Tsuijikawa T 1996 Crohn’s disease PV, SMV and splenic      Arterial        rTPA 1 h and urokinase          resolution

vein (SV)        for 14 d and systemic None          Thrombus

       heparin and serin-protease          resolution

       inhibitors

Ludwig DJ 1999 Protein S PV, SMV, and SV            Arterial        Urokinase for 4 d None          Thrombus

deficiency        and systemic heparin          resolution

Sze DY 2000 Protein S PV, right PV branch,        Arterial        Urokinasefor 16 h GI bleeding,          Thrombus

deficiency SMV and SV        and sistemic heparin exploratory          resolution

laparotomy          after transjugular

and jejunum          mechanical

resection          thrombolysis

Antoch G1 2001 Protein C PV and SMV            Arterial        Urokinase for 8 d Bleeding at the          Thrombus

deficiency (n = 1)        then systemic heparin catheter site after          resolution (?)

5 d of therapy in

one case

Tateishi A 2001 Down syndrome Pv, SMV and SV            Arterial        Systemic thrombolysis , Evolution to          Reduction of

and  protein S        with heparin sc, than local portal cavernoma          the thrombus

deficiency        urokinase for 11 d

Aytekin C 2001 Chronic Partial PV            Transhepatic        4 cycles of systemic None          Thrombus

Pancreatitis        thrombolysis, then          resolution

       local thrombolysis

       with urokinase

Kercher KW 2002 Splenectomy PV, PV branches,            Transjugular       Local thrombolysis: Epistaxis and          Persistent thrombus

SMV and SV        mechanical attempt hematuria          in the right PV

       followed by urokinase          branch and PV

       for 45 h, then systemic heparin          partial occlusion

(1 3 cases).



colitis[7,18,19]. Two of  them were treated with either surgical
intervention (colectomy) and the thrombi were resolved 3
mo after the intervention[18] or systemic anticoagulation which
resulted in portal cavernoma[19]. The only case treated with
local thrombolysis was a patient with ulcerative colitis and
portal thrombosis (main trunk and intrahepatic branches).
The therapeutic regimen was systemic thrombolysis with
urokinase for 7 d followed by local thrombolysis. This
approach was applied due to hemorrhagic complications
of systemic anticoagulation and treatment failure (no
resolution of  the thrombi). Rt-PA 3 000 UI (5 mg) was
administered over 30 min, followed again by urokinase for
6 d using the transhepatic approach to resolve the thrombi[7].

The use of  rt-PA as a thrombolytic agent in porto-
mesenteric thrombosis was described in two other cases
associated with other underlying etiologies[20-22]. In the case
reported by Tsujikawa et al[20], the thrombolytic agent was
urokinase given via a catheter positioned in the superior
mesenteric artery. The dose of urokinase was 1 600 000
IU bolus in the first hour (2 mg) followed by a continuous
urokinase infusion (120 000 UI/d for 14 d) for 14 d. In
the other case described by Demertzis et al[6], the portal and
mesenteric thrombosis was treated with 50 mg rt-PA
administered through the portal vein during surgical
intervention followed by 200 mg rt-PA in 48 h through a
catheter positioned in the superior mesenteric artery. No
hemorrhagic complications were reported.

We used  thrombolytic therapy with the same protocol
used for the treatment of myocardial infarction, and it
was stopped because of the hemorrhagic event. As the
hemorrhagic complication resolved, we used continuous low
dose local heparin treatment for 9 d, and then low molecular
weight heparin for 6 mo. Despite the fact that the thrombolytic
treatment was prematurely terminated, thrombosis resolved
and did not recur during a long term follow-up. Based on
our experience and review of  the literature (Table 1), we
believe that local thrombolytic therapy given through the
portal vein using the percutaneous approach should be
considered as a feasible, efficacious and safe treatment of
choice for patients with acute porto-mesenteric thrombosis
without intestinal ischemia. This treatment modality has a
low complication rate, and a low mortality. Further studies
are needed to determine the exact  dose and administration
modalities of  rt-PA in order to minimize its side effects,
while maintaining its efficacy.
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