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Abstract

Acute mesenteric vein thrombosis (MVT) is an uncommon cause of
mesenteric ischemia and portal hypertension. The common risk fac-
tors for the development of MVT include surgery, acute-intraabdom-
inal inflammatory disorders, malignancies, and other prothrombotic
states. However, MVT can occur in the absence of these risk factors.
We describe the case of a 40-year-old man with a new diagnosis of
hemoglobin E thalassemia and MVT and discuss the relationship be-
tween the hemoglobinopathy and thrombosis based on evidence from
existing literature. The case emphasizes the importance of a high in-
dex of suspicion in the diagnosis of MVT in other to reduce complica-
tions and improve overall outcomes.
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Introduction

Acute mesenteric vein thrombosis (MVT) with or without the
involvement of the portal vein is an uncommon cause of mes-
enteric ischemia and portal hypertension with an estimated in-
cidence of 2.7 in 100,000 [1]. It accounts for an estimated 1 in
5,000 to 15,000 inpatient admissions and 1 in 1,000 emergency
surgical laparotomies for acute abdomen annually [2]. MVT is
slightly more common in males than females, with an average
age-at-diagnosis of 45 to 60 years [3]. The risk of thrombosis
is generally low before the fourth decade of life, with a steep
increase beginning in the fifth decade [4]. The increase in risk
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is thought to be due to a rise in comorbidities that potentiate
Virchow’s triad of stasis, hypercoagulability, and endothelial
dysfunction [5].

Although the common risk factors for the development of
MVT include surgery, acute-intraabdominal inflammatory dis-
orders, malignancies, and other prothrombotic states, emerg-
ing evidence has shown an increased risk of thromboembolic
events including MVT in some hemoglobinopathies [3, 6].
Herein, we describe the case of a 40-year-old man with hemo-
globin E (HbE) thalassemia. The case emphasizes the impor-
tance of early diagnosis and management in preventing com-
plications and improving overall outcomes. We also provide a
detailed review of the existing literature.

Case Report

Investigations

A 40-year-old man with a history of alcohol use and stomach
ulcer presented to the emergency department because of ab-
dominal pain of 2 weeks duration. The pain was epigastric in
location and said to have started gradually. It was described
as colicky, intermittent, and rated as 9/10 intensity at its peak.
He reported partial relief from the use of antacids. There was
a positive history of associated constipation that began 2 days
before presentation, for which he used over-the-counter laxa-
tives. He however subsequently developed diarrhea and had
about eight episodes of non-bloody loose stool. He reported
a loss of appetite and generalized fatigue. The review of other
systems was negative. He denied the use of any routinely pre-
scribed medication but admitted to active marijuana use. He
had no known food or drug allergies. Physical examination
revealed a soft abdomen with tenderness in the epigastric re-
gion. There was no guarding or rebound tenderness and bowel
sounds were normoactive. Other physical findings were unre-
markable.

Diagnosis

Complete blood count revealed hemoglobin of 13.1 g/dL,
hematocrit of 42.9%, and mean corpuscular volume of 63
fL. Hemoglobin analysis revealed HbE with thalassemia (a
new diagnosis for the patient). Contrast-enhanced computed
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Figure 1. Cross-sectional computed tomography image of the abdomen showing the superior mesenteric vein (red arrow) with

intraluminal thrombus.

tomography scan of the abdomen was done and it showed
thrombosis of the superior mesenteric vein (SMV) with in-
volvement of splenic and portal veins (Figs. 1 and 2). There
was a complete obstruction of the SMV and a near-total oc-
clusion of the portal vein. Due to the absence of clear risk fac-
tors for thrombosis, the patient was extensively evaluated for
hypercoagulability. This includes alpha-fetoprotein, factor II
mutation, factor V Leiden, Jak2mut, paroxysmal nocturnal he-
moglobinuria, hepatitis B and C panels, carbohydrate antigen
19-9, intrinsic factor, and beta-2 glycoprotein antibody, all of
which were negative.

Treatment

He was commenced on therapeutic low molecular weight hep-
arin at a dose of 80 mg every 12 h, proton pump inhibitors,
pain medication, and placed on nil per os (nothing by mouth).
The gastroenterology and hematology/oncology services were
consulted for expert guidance in management. Aside from an-
ticoagulation, additional interventions such as thrombolysis or
thrombectomy were not recommended.

Follow-up and outcomes

Following abatement of the patient’s acute symptoms, he was
discharged home on anticoagulation with eliquis, proton pump
inhibitors, and instructions to follow up with the gastroenter-
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ology and oncology outpatient clinics. At the time of his dis-
charge, no other etiology of his SMV thrombosis was found.
Repeat imaging obtained during follow-up (6 months after the
initial imaging study) demonstrated features of persistent oc-
clusion and chronic MVT with the development of collateral
circulation (Fig. 3). His anticoagulation was continued for an-
other 3 months until his next visit.

Discussion

HbE is a common hemoglobin variant in many Asian popu-
lations where thalassemias are equally common [7]. It is a
B-hemoglobin abnormality resulting from a replacement of ly-
sine with glutamic acid on position 26 of the -chain leading to
areduction in the B-chain synthesis [8]. HbE heterozygotes are
usually asymptomatic with normal red cell indices; however,
its combination with a- and -thalassemia results in a wide va-
riety of clinical manifestations [7]. Prothrombotic hemostatic
abnormalities with an increased risk of thromboembolic events
are recognized complications of these hemoglobinopathies [6].

There have been reports of thromboembolic events in indi-
viduals with HbE thalassemias. Wong et al reported two cases
of cerebral ischemia secondary to extracranial occlusion of the
carotid arteries in patients with HbE B-thalassemia [9]. Both oc-
curred in patients less than 35 years. Another study reported re-
current thromboembolic events in a HbE B-thalassemia patient
with increased levels of platelet factor 4 following splenectomy
[10]. Other reports of thromboembolic events in individuals
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Figure 3. Cavernous transformation of the portal vein (red arrow), a sequela of portal vein thrombosis with an interval develop-
ment of multiple venous collaterals (blue arrows) in the mesenteric fat, porta hepatis, and adjacent to the head of the pancreas
secondary to the chronic portal vein and superior mesenteric vein thromboses.
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with thalassemia have emerged [11, 12]. The mechanism for the
prothrombotic state in HbE thalassemia includes chronic plate-
let activation, elevated serum levels of endothelial adhesion pro-
teins, increased activated monocyte- and granulocyte-mediated
endothelial injury, low levels of proteins C and S, and increased
cohesiveness of abnormal red blood cells [6].

Besides hemoglobinopathies, surgery, acute-intraabdom-
inal inflammatory disorders, and malignancies increase the
risk of MVT [3]. Surgery and acute intraabdominal inflam-
matory disorders such as inflammatory bowel disease (IBD),
acute pancreatitis, and acute appendicitis create an imbalance
between thrombogenesis and fibrinolysis by promoting the
expression of tissue factor and prothrombotic cytokines such
as tumor necrosis factor (TNF)-o and interleukin (IL)-1 while
reducing fibrinolysis via increased activity of plasminogen ac-
tivator inhibitor-1 and downregulation of tissue plasminogen
activator expression [13].

Malignancies are associated with a five- to seven-fold
increase in the risk of venous thrombosis and are the lead-
ing identifiable cause of MVT [14, 15]. Malignancy-associ-
ated thrombosis is multifactorial, with various tumor-specific
mechanisms such as direct compression of mesenteric vessels,
expression of procoagulant factors by tumor cells, and intrava-
sation of tumor cells into mesenteric vessels [15]. The emer-
gence of the JAK2 V617F assay, a marker of myeloprolifera-
tive neoplasms and its associated risk of thrombosis, highlights
some of the new developments in elucidating the cause of
thrombosis in individuals in which no risk factor can be found
[16]. Other factors implicated in MVT include prothrombin
20210A mutation, methylenetetrahydrofolate reductase TT677
genotype, antithrombin III, protein C and S deficiencies, hy-
perhomocysteinemia, and factor V Leiden mutation [5]. These
risk factors are only found in about 50% of cases of MVT with
the remaining occurring in individuals with no obvious risk
factors and are therefore described as primary or idiopathic
MVT [3]. Idiopathic MVT is a diagnosis of exclusion requir-
ing an extensive workup to eliminate potential risk factors
for thrombosis. Our index case was extensively evaluated for
these risk factors, but none was found.

MVT may be an asymptomatic incidental finding on ab-
dominal imaging or could present with acute abdominal pain
[2]. Symptomatic MVT progresses through mesenteric circu-
lation hypertension, bowel wall edema, bowel ischemia, peri-
tonitis, and septic shock with variable clinical manifestations
at different stages of the disease. The initial symptoms are usu-
ally non-specific often leading to delay in establishing a diag-
nosis [17]. Abdominal pain is the most common presentation,
described as out of proportion with physical examination find-
ings [1]. This is useful in establishing a diagnosis, especially in
individuals with pain arising from underlying intraabdominal
inflammatory conditions. Other abdominal symptoms include
nausea, vomiting, and gastrointestinal bleeding [3]. Fever, dif-
fuse abdominal pain, rigidity, and guarding when present are
suggestive of peritonitis complicating bowel ischemia which
could progress to septic shock. When present, peritonitis and
septic shock are poor prognostic factors in MVT [18].

Establishing a diagnosis for MVT involves the use of data
from clinical, laboratory, and imaging findings. The presence
of risk factors for venous thrombosis in a patient with abdomi-
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nal pain that is out of proportion with physical examination
findings should raise a suspicion of MVT [19]. Laboratory
tests are usually of little benefit in establishing a diagnosis;
however, they play an important role in identifying the un-
derlying predisposing factors for MVT [3]. Findings such
as leukocytosis and lactic acidosis when present are sugges-
tive of bowel ischemia, although they do not correlate with
disease severity [14]. Plain abdominal radiographs are often
not helpful in uncomplicated MVT, although the presence of
distended bowels, edematous bowel wall, and pneumatosis in-
testinalis are suggestive of bowel infarction, a life-threatening
complication of MVT [15]. When present, free peritoneal gas
is indicative of bowel perforation. Contrast-enhanced abdomi-
nal CT is the imaging modality of choice in the diagnosis of
MVT. CT findings include filling defect(s) in the SMV and/or
portal vein as well as vascular congestion [15]. The presence
of mesenteric and portal vein gas is suggestive of bowel wall
infarction [20]. Bowel wall changes found on CT include wall
thickening, dilated fluid-filled bowel loops, and pneumatosis
intestinalis suggestive of transmural infarct [21]. Increased hy-
drostatic pressure in the mesenteric circulation could result in
ascites which is detectable on CT imaging. Doppler ultrasound
can be used as a screening tool in the diagnosis of MVT; how-
ever, the yield can be affected by operator proficiency, intraab-
dominal gases, and body habitus [22]. Angiographic evalua-
tion is highly sensitive in the diagnosis of MVT. However, it
is invasive and is therefore not a first-line imaging modality
in the diagnosis of MVT [1]. It is useful when CT imaging is
inconclusive in an individual with a high pretest probability
for MVT and in those who require endovascular therapy [23].

Once an imaging diagnosis of MVT is established, an at-
tempt should be made to identify the predisposing factor for
venous thrombosis. The patient should be evaluated for occult
malignancies, and additional laboratory tests for JAK2 V617F
mutation, prothrombin 20210A mutation, methylenetetrahy-
drofolate reductase TT677 genotype, antithrombin I1I, protein
C and S deficiencies, hyperhomocysteinemia, and factor V
Leiden mutation should be performed as indicated [3].

The immediate goal of medical intervention is to reestab-
lish flow in the mesenteric venous system and prevent disease
progression. Systemic anticoagulation with unfractionated or
low molecular weight heparin should be initiated immediate-
ly after a diagnosis of MVT is established [5]. Studies have
shown that prompt commencement of therapeutic anticoagu-
lation results in high rates of recanalization [24, 25]. In one
study, recanalization was achieved in 25 out of 27 patients with
MVT or portal vein thrombosis on systemic anticoagulation
[25]. Another study reported a recanalization rate of 73% in
MVT and 39% when the portal vein is involved [24]. In that
study, the presence of ascites was associated with an increased
risk of failure of recanalization despite early anticoagulation.
Individuals with thrombosis triggered by identifiable intraab-
dominal inflammatory conditions should be anticoagulated for
3 - 6 months to prevent a recurrence, while lifelong anticoagu-
lation is recommended for those with non-modifiable hyperco-
agulable states and idiopathic MVT [3]. Additional supportive
care in the management of acute MVT includes bowel rest,
antibiotics, and serial evaluation with CT to monitor disease
progression or resolution.
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Invasive interventions such as surgery and interventional
radiology-guided thrombolysis/thrombectomy are generally
reserved for individuals with persistent symptoms or disease
progression despite anticoagulation. Intravascular thrombo-
lytic therapy or thrombectomy has been successfully used in
the treatment of individuals who have worsening symptoms
despite anticoagulation and are not ideal candidates for sur-
gery [26]. However, there is an increased risk of bleeding from
these procedures [26, 27]. In patients who can tolerate surgery,
the presence of persistent symptoms with features of bowel
infarction, peritonitis, or gut perforation despite anticoagula-
tion is an indication for surgical intervention [3]. Resection
of non-viable segments and end-to-end anastomosis of viable
segments is standard surgical practice. Efforts should be made
intraoperatively to determine gut viability to reduce the length
of resected bowel and the risk of short bowel syndrome [28].
Both intraoperative and postoperative heparin therapies are
important for positive outcomes [29]. The mortality rate fol-
lowing surgical intervention for MVT is about 20-50%, with
the treatment outcome depending on the underlying cause of
thrombosis, the extent of bowel infarction and resection as
well as recurrence of thrombosis [3, 30].

Conclusion

Acute MVT can occur in individuals with HbE thalassemia in
the absence of other known risk factors. The clinical findings are
non-specific, therefore, a high index of suspicion is required for
diagnosis. Contrast-enhanced abdominal CT confirms the diag-
nosis and medical management with systemic anticoagulation is
the initial treatment of choice, while surgery and other invasive
interventions are reserved for persistent symptoms or progressive
disease with bowel infarction. The treatment outcome depends
on the underlying risk factor for venous thrombosis, presence,
and extent of bowel infarction as well as disease recurrence.

Learning points

Diagnosis of MVT requires a high index of suspicion and
should be considered as a differential diagnosis in any indi-
vidual presenting with acute abdomen.
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