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Abstract:

Oral anticoagulation remains the mainstay of treatment for portal vein thrombosis. Thrombolysis, thrombec-
tomy, and surgical exploration are all treatment options for extensive acute portal vein thrombosis. There
is growing evidence of favorable clinical and radiological outcomes with thrombolysis and thrombectomy in
acute portal vein thrombosis, although indications, delivery route, and technique differ as there is no agreed
standard protocol.

A 35-year-old Filipino lady, previously healthy, presented with a three-day history of abdominal pain, nau-
sea, and vomiting and was diagnosed with extensive portal vein thrombosis extending into the superior
mesenteric and splenic veins. She remained symptomatic despite on anticoagulation, hence she underwent
catheter-guided local thrombolysis and mechanical thrombectomy with significant radiological and symptom
improvement.

Extensive portal vein thrombosis, although rare, is associated with high morbidity and mortality. Decisions
regarding thrombolysis, thrombectomy, and surgical exploration for extensive portal vein thrombosis are
taken on a case-by-case basis. Further prospective, case-controlled studies are required to establish a stan-
dardized protocol, indication, route, and dosing of thrombolytic therapy and mechanical thrombectomy in
PVT.
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Introduction

The splenic vein (SV) and superior mesenteric vein (SMV) combine to form a portal vein draining the spleen
and small intestine, respectively. The portal vein constitutes roughly 75% of the blood flow to the liver [1].
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Portal vein thrombosis (PVT) can be acute or chronic, complete or partial, and may involve a thrombus
extending into the SV and SMV.

PVT is a rare condition with a prevalence of 1/100,000 [2-4]. PVT commonly occurs in cirrhotic and liver
transplant patients [5]. Non-cirrhotic-related PVT occurs in the setting of local conditions (like cholangi-
tis, pancreatitis, diverticulitis, and abdominal trauma), systemic diseases (like myeloproliferative disorders
(MPS), paroxysmal nocturnal hemoglobinuria (PNH), antiphospholipid syndrome (APS), or malignancy (like
hepatic, gastric, and pancreatic cancer) [6, 7].

The complications of PVT are variceal bleeding, ascites, bowel ischemia, splenomegaly, hypersplenism, and
hepatic encephalopathy in patients with liver cirrhosis [8]. Morbidity and mortality associated with PVT
depend on the underlying cause. GI bleeding with PVT without underlying liver disease at two years is
0.25%, while it is >50% in patients with liver cirrhosis. With anticoagulant therapy, the prognosis is good,
and 10-year survival is >70% [8-10]. Anticoagulation is the mainstay of treatment for PVT, but for patients
with extensive PVT who remain symptomatic, thrombolysis and thrombectomy are also considered in acute
settings to prevent complications. The indications for thrombolysis and thrombectomy for PVT are unclear
in the literature. We present a case of extensive PVT with SMV and SV extension, remaining symptomatic
despite oral anticoagulation; hence, thrombolysis and thrombectomy were done.

Case report:

A 35-year-old Filipino lady presented to the emergency department of Hamad General Hospital, Qatar, with
a chief complaint of abdominal pain for three days before admission. The pain was in the central area
(epigastric, periumbilical, suprapubic), 5/10 in severity, continuous, and sometimes radiates to the back.
There were no relieving or aggravating factors. She denied nausea, vomiting, or a change in bowel habits.
She also negated melena or bleeding per rectum, vaginal bleeding or discharge, dysuria, or hematuria. There
was no previous history of similar attacks. She complained of intermittent shortness of breath in the last three
days but denied chest pain, palpitations, orthopnea, or paroxysmal nocturnal dyspnea. She denied fever,
joint pain or swelling, and lower limb pain or swelling. She had no significant past medical or surgical history.
She smoked a pipe 1-2 times weekly and drank alcohol occasionally, mainly on weekends. She did not have
any allergies. She had not taken any medications regularly except for OCP (Diane - estrogen/progesterone
combination) for the past four years. The family history was positive for the mother’s liver cancer, but she
denied any family history of thrombophilia.

On examination, she had a pulse of 86/min, a blood pressure of 125/78 mmHg, respiratory rate of 20/min,
and maintained an oxygen saturation of 98% on room air. She had mild tenderness in the right half of her
abdomen without guarding or rigidity. Chest, cardiovascular, and neurological examinations were essentially
normal. There was no swelling in the legs.

Routine investigations showed normal complete picture, serum lipase, liver, renal, and thyroid functions
except raised CRP 92.1 mg/L, albumin 33 gm/L, and K 3.4 mmol/L (Table 1).

Ultrasonography (USG) of the abdomen showed a normal liver, no sonographic evidence of liver disease,
and the spleen was normal in size. Both kidneys, pancreas, and gallbladder looked normal. There was no
ascites. The portal vein was 10.2 mm in diameter; no flow was noted, raising the possibility of portal vein
thrombosis.

CT scan of the abdomen with contrast showed non-opacification, lumen expansion, and stranding of the
adjacent surrounding fat involving the entire SMV, part of SV, and entire main PV extending to involve
the main right and left PV and their tributes were highly suggestive of extensive acute thrombosis. Major
visceral organs in the abdomen and pelvis, major vessels, and bony structures were unremarkable, and no
free fluid was noted.

Further workup was arranged to look for underlying causes of acute PVT. The pro-thrombotic state tests
returned negative (Table 2). The screening tests for PNH, autoimmune disease, and APS also returned
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negative (Table 3). The use of oral contraceptive pills was considered the most likely reason for her extensive
acute PVT. She was started on a therapeutic dose (1mg/Kg q12hr) of low molecular weight heparin (LMWH).

She remained symptomatic with continuous abdominal pain (8-9/10 severity) even with regular analgesics
and nausea and vomiting despite being on therapeutic anticoagulation. Given extensive thrombosis, per-
sistent symptoms, and the risk of complications like mesenteric ischemia, hypersplenism, and sepsis, an
interventional radiologist’s opinion was taken, and we planned for thrombolysis and mechanical thrombec-
tomy. The pros and cons of the procedure were discussed with the patient, who agreed to proceed with
thrombolysis/thrombectomy (Figure 1&2). Five days after her initial presentation and being on therapeutic
anticoagulation, she was planned for thrombolysis/thrombectomy via interventional radiology.

Procedure technique:

The thrombosed right deep portal vein branch was punctured, and the wire passed smoothly, confirming
a fresh thrombus. Subsequent angiogram confirmed extensive thrombus of the SMV and PV with partial
flow in the left PV branches. The thrombus was cleared using an Angioget machine followed by a tissue
plasminogen (tPA) infusion.

After that, the venogram showed improvement, and around 80% improvement was deemed reasonable, which
will improve further after resuming the therapeutic dose of anticoagulation. She remained stable after that,
with no overt signs of bleeding. Post-procedure ultrasound did not show bleeding or hematoma.

Her pain improved remarkably after the procedure. She was counseled on stopping OCP and choosing an
alternative method of contraception. She was discharged on rivaroxaban for 3 months. She was followed up
regularly for up to 18 months in the internal medicine clinic with no recurrence of symptoms.

Discussion:

Portal vein thrombosis is a rare disease, with an incidence of approximately 1% in the general population.
PVT is more common in patients with cirrhosis, reported around 0.6% to 16%, and the incidence increases
in patients with advanced cirrhosis, being elevated to 5% to 25% in liver transplantation cases and 40% in
hepatocellular cancer patients. The incidence is rising as more abdominal imaging is done in the emergency
department [11-13]).

Common conditions associated with PVT other than liver cirrhosis include PNH, MPS, inherited throm-
bophilia (Protein C&S deficiency), autoimmune diseases like APS, acquired thrombophilia (pregnancy and
medications), and inflammatory conditions like inflammatory bowel disease [14].

The clinical presentation of PVT depends upon the underlying condition and location of the thrombus, the
degree of portal vein occlusion, and the extension into SMV and/or SV. The presentation of PVT can be
acute or chronic. An acute presentation is usually symptomatic, including abdominal pain, nausea, and
vomiting. Extensive thrombosis in the mesenteric venous system can cause bowel ischemia, which presents
with pain, vomiting, rectal bleeding, and rarely sepsis. Chronic PVT can be asymptomatic, diagnosed either
on abdominal imaging for unrelated problems or during investigation for portal hypertension or ascites [14].

Our patient presented with severe epigastric pain radiating to the back, associated with nausea and vomiting.
The initial workup ruled out common conditions like pancreatitis, biliary tract disease, pericarditis, and basal
pneumonia. Ultrasound raised the suspicion of PVT, which was further confirmed with contrast-enhanced
computed tomography imaging. There was no evidence of chronic liver disease on examination or imaging.
Further workup, including thrombophilia state, APS, PNH, and MPS screening, was carried out to look
for an underlying cause and returned negative. As she was taking oral contraceptive pills, we concluded
that she has extensive PVT secondary to the use of OCPs. Women using OCPs have a four-fold increased
risk of venous thromboembolism compared to those not using hormonal pills, as the use of OCPs alters the
procoagulant factors and endogenous anticoagulant proteins in the body [15, 16].

The American Association for the Study of Liver Diseases (AASLD) 2009 guideline recommends anticoagula-
tion for patients with acute PVT without underlying liver disease [17]. American College of Gastroenterology
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(ACG) clinical guidelines recommend anticoagulation for all PVT patients without liver cirrhosis as a first
line of therapy in the absence of any contraindication, such as active bleeding. They recommend anticoagu-
lation for at least six months for reversible causes of PVT, such as trauma or acute intra-abdominal process
without thrombophilia. However, an indefinite period of anticoagulation is recommended for PVT patients
with thrombophilia [18].

PVT is treated with LMWH in the acute phase, followed by a vitamin K antagonist. Currently, the data
on direct oral anticoagulants (DOACs) is limited [18], although more favorable results have recently been
reported in the literature with DOACs in PVT. A systematic review compared different anticoagulants in
patients with PVT and found that the resolution of PVT in the rivaroxaban group was 85% compared to
45% in the warfarin group. The short-term survival of 20.4±2.2 months in the rivaroxaban group was better
than 10.6±1.8 months in the warfarin group. Also, there are few drug interactions with DOACs, and they
do not require any monitoring compared to warfarin [19].

A study by Naymagon et al. assessed the efficacy of different anticoagulants for non-cirrhotic PVT and found
DOAC to have 30% more PVT resolution than warfarin. Furthermore, they found DOAC to have an almost
three times better recanalization rate than warfarin and a less significant bleeding risk [20].

The AASLD recommends local or systemic thrombolysis only in select cases of PVT suffering from intes-
tinal ischemia despite anticoagulation therapy [17]. The ACG recommends thrombolysis therapy in patients
with progressive thrombosis despite anticoagulation treatment [18]. In an observational study of 20 parti-
cipants with acute mesenteric vein thrombosis with no improvement despite anticoagulation treated with
thrombolysis, 19 out of 20 had recanalized the mesenteric vein [21].

Thrombolysis is a relatively newer and sparsely used treatment modality compared to systemic anticoagu-
lation for treating acute PVT, and different techniques of thrombolysis are evolving. A systematic review of
9 studies with 134 patients showed an 84% rate of recanalization and 86% improvement in symptomatology
post-thrombolysis, with only a 7% rate of major complications [22]. Another study assessed the efficacy
of catheter-directed thrombolysis and found an 80% recanalization rate for non-cirrhotic PVT with 2-year
patency to be 84% [23].

Our patient presented with acute PV, SMV, and SV thrombosis, most likely secondary to the use of OCP. She
remained symptomatic despite being initiated on LMWH. According to the ACG, patients with progressive
thrombosis and an increased risk of intestinal ischemia could be considered for endovascular management.
Combined portal vein and mesenteric vein thrombosis displayed on CT scans are independent predictors
of transmural bowel necrosis [24]. Our patient remained symptomatic despite therapeutic anticoagulation,
and she was at increased risk of intestinal ischemia and infarction due to the combined portal-mesenteric
and splenic thrombosis. This led us to manage her successfully with thrombolysis and thrombectomy, with
marked radiological and symptom improvement.

Conclusion:

Portal vein thrombosis is a rare but severe condition most commonly seen in the cirrhotic population and less
commonly in other illnesses with a prothrombotic state. Anticoagulation remains the mainstay of treatment in
cirrhotic and non-cirrhotic patients with PVT. Interventional therapies like thrombolysis and thrombectomy
are relatively new methods of management with limited availability. It is reserved for patients with extensive
thrombosis who remain symptomatic despite anticoagulation or those at risk of developing complications like
mesenteric ischemia and infarction. Further prospective, case-controlled studies are required to establish a
standardized protocol, indication, route, and dosing of thrombolytic therapy and mechanical thrombectomy
in PVT.
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