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Small Bowel Infarction by Mesenteric Venous Thrombosis due to 
Methylenetetrahydrofolate Reductase Gene Mutation
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Acute mesenteric venous thrombosis (MVT) is an uncommon form of intestinal ischemia with high mortality and usually occurs in 
the setting of preexisting comorbidities including thrombophilia and abdominal inflammatory conditions. Hyperhomocysteinemia 
has been known to be a risk factor for thromboembolism, often located on an unusual site. Considering that homocysteine metab-
olism is determined genetically to a high degree, a mutant of methylenetetrahydrofolate reductase (MTHFR) C677T causes hyper-
homocysteinemia, leading to thrombophilia. Until now, there have been few reports of MVT associated with MTHFR gene muta-
tion. We, herein, report a case of small bowel infarction associated with MVT by MTHFR gene mutation in an adult without any 
other risk factors of thrombophilia.
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INTRODUCTION

Mesenteric venous thrombosis (MVT) is an uncommon form 
of mesenteric ischemic events with high mortality. It accounts for 
5% to 15% of all mesenteric ischemia events, mainly involving su-
perior mesenteric vein (SMV) and usually occurring in a predis-
posing terrain, whereas the exact causes cannot be identified in 
about a quarter of patients. The most common causes are hyper-
coagulable states due to disorders of coagulation, cancer, intraab-
dominal inflammatory conditions, postoperative state, cirrhosis, 
and portal hypertension [1]. Recently, hyperhomocysteinemia has 
been identified to be a risk factor for thromboembolism. Methy-
lenetetrahydrofolate reductase (MTHFR) plays a key role in folate 
metabolism and in the homeostasis of homocysteine. Mutations 
in the enzyme subsequently result in an abnormal metabolism, 
e.g., hyperhomocysteinemia. Until now, it has been reported that 
C677T polymorphism in MTHFR gene is related to various dis-
eases such as cardiovascular diseases, Alzheimer’s disease, depres-
sion, some cancers, and neural tube defects [2]. However, there are 
rare reports of MVT associated with MTHFR gene mutation [3].

We recently experienced a rare case of small bowel infarction 
associated with MVT by hyperhomocysteinemia due to the 
C677T mutation in MTHFR gene. Herein, we report the case to-
gether with a review of the literature.

CASE REPORT

A 52-year-old male presented to the emergency department 
with hematochezia and abdominal pain for 5 days on March, 
2012. He had no significant past medical history of vascular dis-
ease or chronic medical conditions. He denied personal or family 
history of thrombosis. He looked vitally stable at first with blood 
pressure of 120/70 mm Hg, heart rates of 112 beats/min, and body 
temperature of 37.1°C. On physical examination, there was mild 
abdominal tenderness, but not rebound tenderness. The rest of the 
examination was unremarkable. Initial laboratory findings were 
as follows: white blood cell 13,640/μL (neutrophil 83%), hemoglo-
bin 13.8 g/dL, platelet 22,000/μL, C-reactive protein 72.7 mg/L, to-
tal bilirubin 1.2 mg/dL, albumin 3.2 g/dL, international normal-
ized ratio 1.25, aspartate transaminase 26 IU/L, alanine transami-
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nase 31 IU/L, and serum creatinine 1.9 mg/dL. He was referred to 
our digestive disease center for evaluation of hematochezia. Esopha-
gogastroduodenoscopy and colonoscopy were performed promptly. 
Esophagogastroduodenoscopy showed esophageal varix, but no 
bleeding evidence. On colonoscopy, blood clots were coated on the 
entire colon and fresh blood was observed inside the ileocecal valve. 
Under the suspicion of small bowel bleeding, abdominal computed 
tomography (CT) and angiography were performed. They showed 
the small bowel wall thickening and ascites with massive thrombosis 
of portal vein (Fig. 1A, transverse view; 1B, coronal view; 1C, sagittal 
view), SMV (Fig. 1A), and inferior mesenteric vein but no extravasa-
tion of contrast material. This indicated small bowel infarction due 
to MVT. His abdominal pain was aggravated by degrees and re-
bound tenderness was accompanied. In eight hours after admission, 
hemoglobin decreased from 13.8 g/dL to 6.1 g/dL and blood pressure 
declined to 80/50 mm Hg. Emergent open laparotomy revealed a ne-
crosis of near total length of small bowel sparing duodenum and a 
part of ileum. The affected bowel segment was resected (Fig. 2). The 
postoperative course was favorable. After clinical stabilization, the 
causes of thrombophilia were screened as for factor V Leiden, factor 
II G20210A polymorphism, protein C, protein S, antithrombin, an-
tiphospholipid antibodies, vitamin B12, homocysteine, and folate. Of 
them, only hyperhomocysteinemia (23.93 µmol/L; normal range, 5 
to 15 µmol/L) and low folate levels (1.3 ng/mL; normal range, 5.38 to 
24 ng/mL) were observed. Molecular analysis of the MTHFR gene 
using restriction fragments length polymorphism exhibited MTH-
FR C677T homozygous TT genotype. A life-long anticoagulant 
therapy, therefore, was recommended because he had experienced a 
life threatening event of mesenteric ischemia and the genetic risk 
factor for it. He has been treated with folic acid and warfarin simul-

taneously. He has been uneventful for 24 months after surgical inter-
vention and medical therapy.

DISCUSSION

MVT was recognized as a cause of intestinal gangrene more 
than a century ago [4], and as a cause of intestinal infarction dis-
tinct from mesenteric arterial occlusion [5]. MVT is an uncom-
mon form of mesenteric ischemia with high mortality, comprising 
5% to 15% of all mesenteric ischemia events and usually occurs in 
predisposing conditions. The inherited causes like hyperhomo-
cysteinemia or factor V Leiden deficiency and the acquired hema-

A B C

Fig. 1. Abdominal computed tomography showed massive thrombus in portal vein and superior mesenteric vein, ascites and small bowel wall thickening. (A) Trans-
verse view (arrow). (B) Coronal view (arrow). (C) Sagittal view (arrow).

Fig. 2. Necrosis of near total length of small bowel sparing duodenum and a    
part of ileum was observed, intraoperatively.
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tological conditions like surgery or intraabdominal infections 
contribute to an increased risk for MVT.

Hyperhomocysteinemia is well known to cause arterial and ve-
nous thromboembolism [6], especially, developed on unusual sites 
and as a recurrent venous thrombosis [7]. Although, the exact 
mechanisms underlying the vascular toxic effects of homocysteine 
are still unclear, it is suggested that homocysteine may accelerate 
thromboembolic tendency by causing oxidative injury to the en-
dothelium, altering the coagulant properties of the blood, and im-
pairing endothelium-dependent vasomotor regulation. Homocys-
teine is an intermediate product of methionine metabolism, which 
is further metabolized via two vitamin B dependent transsulphu-
ration and remethylation pathway. Plasma homocysteine concen-
trations are determined by either nongenetic or genetic factors. 
Among the many genetic variations associated with homocysteine 
concentration such as cystathinine β-synthase, MTHFR, methio-
nine synthase, and methionine synthase reductase, MTHFR gene 
mutation is most widely investigated as a risk factor for thrombo-
sis [8]. MTHFR catalyzes the reduction of 5,10-methylenetetra-
hydofolate to 5-methyltetrahydrofolate, which is utilized by me-
thionine synthase in the synthesis of methionine from homocys-
teine. The MTHFR gene is located on chromosome 1 at 1p36.3, 
and two common alleles, the C677T (thermolabile) allele and the 
A1298C allele, have been investigated. A common C677T transi-
tion in the MTHFR gene results in a thermolabile variant with 
specific decreased enzymic activity, and is well established as a ge-
netic determinant of hyperhomocysteinemia. The molecular basis 
of this thermolability is a missense mutation in exon 4 of the 
MTHFR gene, a cytosine to thymine substitution at nucleotide 
677, which converts an alanine to a valine codon. This mutation 
leads to a 30% decrease in enzyme activity in heterozygotes (CT 
genotype) and a 60% decrease in homozygotes (TT genotype), 
which has been associated with moderately increased homocyste-
ine levels, particularly in the presence of low plasma folate levels. A 
second polymorphism in the MTHFR gene, associated with de-
creased enzymic activity but not with thermolability corresponds 
to an adenosine to cytosine transversion at nucleotide 1298, in 
exon 7, leading to a glutamate to alanine substitution in the MTH-
FR protein. Subjects with the 1,298 CC genotype have reduced en-
zyme activity, but to a lesser extent than those with the 677TT 
genotype. Although several studies have shown MTHFR gene 
mutation increased the risk of thrombosis [9,10], MVT associated 
with mutant MTHFR gene are scarely reported [3,10]. Of note, the 

patient in the previous report of MVT related to MTHFR mutant 
had other risk factors such as intraabdominal infection and sur-
gery besides MTHFR mutant. This means that the etiologies or 
risk factors are interacted multifactorially to induce MVT in clini-
cal settings.

In our case, the patient had only hyperhomocysteinemia and 
low folate related to MTHFR gene mutation as a risk factor for 
MVT. To our knowledge, this is a very rare case of MVT associat-
ed with MTHFR genetic defect alone.

Important determinants of plasma homocysteine obviously in-
clude inadequate concentrations of B vitamins such as folate, vita-
min B6 and vitamin B12 participating in homocysteine metabolism 
as cofactors or substrates. In fact, plasma concentrations of homo-
cysteine are inversely related to plasma concentrations of folate, 
vitamin B6 and vitamin B12 , and can be decreased by their therapy.

The clinical manifestations of MVT depend on the extent of the 
thrombus, the size of the affected vessels, and the depth of the 
bowel wall ischemia. When ischemia is restricted to the mucosa, 
main symptoms consist of abdominal pain and diarrhea, whereas 
transmural ischemia leads to necrosis, followed by gastrointestinal 
bleeding, perforation, and peritonitis. Like our case, hemorrhagic 
manifestations including hematemesis, melena or hematochezia 
occurs in about 15% of patients.

MVT is manifested as acute, subacute, or chronic form. Acute 
form is diagnosed in patients whose symptoms begin suddenly 
and associated with bowel infarction, subacute form in those who 
have abdominal pain for days or weeks without bowel infarction, 
and chronic form in those who present with complications of por-
tal-vein or splenic-vein thrombosis such as esophageal variceal 
hemorrhage. Although the patient presented with subacute form, 
esophageal varix and venous collateral circulation may indicate 
acute exacerbation of chronic MVT in our case.

Due to the low incidence and vague clinical presentation, a high 
index of suspicion is required to establish an early diagnosis of 
MVT. The hallmark of mesenteric ischemia is abdominal pain 
that is not explained by the physical findings. Currently, early di-
agnosis of MVT has substantially improved due to advancement 
in image modalities. Of them, abdominal CT is the test of choice 
that establishes the diagnosis of MVT in about 90% of cases and 
may rule out other causes of abdominal pain. In addition, early di-
agnosis of MVT facilitates nonoperative management with anti-
coagulation therapy and helps to prevent serious intestinal occlu-
sion and infarction. Once mesenteric venous thrombosis has been 
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confirmed, patients should be screened for hereditary or acquired 
thrombophilia with tests for protein C and protein S deficiencies, 
factor V Leiden, and other mutations, hyperhomocysteinemia, 
and paroxysmal nocturnal hemoglobinuria.

In this case, we could not prevent bowel infarction by anticoag-
ulation even after early diagnosis of MVT because the patient de-
teriorated by rapidly progressing bowel necrosis and gastrointesti-
nal bleeding. However, the patient underwent early surgical inter-
vention followed by a life-long anticoagulation and folic acid re-
placement which ensure a favorable course without recurrent 
thrombotic event during the long-term follow-up.

Although hyperhomocysteinemia associated MTHFR genetic 
mutation is a rare cause of MVT, it should be considered in MVT 
patients. Also, considering hyperhomocysteinemia, low folate level 
and homozygous TT mutation in MTHFR gene were the risk fac-
tors for MVT in our case, folate therapy combined with anticoag-
ulation might decrease the risk of recurrence.
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