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Unknown ethiology

Non-malignant and non-cirrhotic portal and mesenteric vein thrombosis is rare. It has been reported that the
hyperthyroid state is associated with increased risks of venous thrombosis due to increases in levels of vari-
ous coagulation and anti-fibrinolytic factors. Particularly, changes in levels of these factors are also reported
in cases of portal and mesenteric vein thrombosis. Although hyperthyroidism is not known as a risk factor for
portal and mesenteric vein thrombosis, it might be an underlying pathogenesis of hyperthyroidism-associated
portal and mesenteric vein thrombosis.

A 59-year-old Japanese man with a history of Grave’s disease presented with acute portal and mesenteric vein
thrombosis and hyperthyroidism. Anticoagulation therapy was initiated and the dose of antithyroid drug was
increased. He underwent various tests to identify causes of portal and mesenteric vein thrombosis. However,
all test results were within normal range except for hyperthyroidism. Therefore, we discontinued anticoagula-
tion therapy after normalization of thyroid hormone status. After 3 years, he experienced recurrence of portal
vein thrombosis concomitant with hyperthyroidism.

Hyperthyroidism might be associated with portal vein thrombosis. Thyroid function tests should be performed
in cases of portal and mesenteric vein thrombosis in the absence of other risk factors.

Hyperthyroidism e Mesenteric Vascular Occlusion ¢ Venous Thrombosis
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Background

Portal and mesenteric vein thrombosis is a manifestation of
unusual-site venous thromboembolism. Its incidence is lower
than that of the usual-site venous thromboembolism (lower-
extremity deep-vein thrombosis and pulmonary embolism) [1].

The risk factors of portal and mesenteric vein thrombosis in-
clude local and systemic factors. The pathogenesis of local risk
factors includes endothelial damage and stasis. Endothelial
damage may be caused by abdominal cancer (eg, pancreat-
ic, hepatobiliary, or gastrointestinal); abdominal inflammato-
ry diseases (eg, inflammatory bowel disease or pancreatitis);
infections (eg, cholecystitis, appendicitis, or hepatic abscess);
or abdominal surgery [2]. Stasis may result from liver cirrho-
sis, portal hypertension, and abdominal compartment syn-
drome [2]. Hypercoagulability as a systemic risk factor can be
caused by inherited or acquired disorders. Examples of inher-
ited conditions are anti-thrombin deficiency, protein C defi-
ciency, protein S deficiency, factor V Leiden mutation, and pro-
thrombin G20210A mutation [3]. Acquired disorders include
myeloproliferative neoplasms, antiphospholipid antibody syn-
drome, Behcet’s disease, paroxysmal nocturnal hemoglobin-
uria, hyperhomocysteinemia, hormonal therapy, and pregnan-
cy [3]. However, currently available investigations could not
identify causal factors in approximately 20% of patients [2].

To date, there have been no reports of the association of hy-
perthyroidism with portal and mesenteric vein thrombosis.
However, it has been reported that the hyperthyroid state was
associated with increased risks of pulmonary embolism, deep-
vein thrombosis, and cerebral venous thrombosis due to in-
creases in levels of various coagulation and anti-fibrinolytic
factors [4]. Herein, we describe a patient who presented with
portal and mesenteric vein thrombosis that might possibly be
associated with hyperthyroidism.

Case Report

A 59-year-old Japanese man presented to our hospital with
continuous epigastric pain for 5 days. He had no fever, weight
loss, nausea, diarrhea, or vomiting. For the past 20 years, he
had been taking 5 mg thiamazole every other day for hyper-
thyroidism due to Grave’s disease. His family medical history
was unremarkable. He had a smoking history of consuming
approximately 2-3 cigarettes per day for 25 years. However,
he had quit smoking 10 years prior. He had a history of alco-
hol consumption of 14 grams per day for 35 years. On admis-
sion, his blood pressure and heart rate were 128/80 mmHg
and 101 beats per min, respectively. His body mass index was
22.8 kg/m?. Physical examination revealed epigastric tender-
ness. Laboratory test results revealed raised levels of free
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triiodothyronine (FT3) and free thyroxine (FT4), and low levels
of thyroid-stimulating hormone (TSH), being consistent with
hyperthyroid state (Table 1). Results of renal function, liver
enzyme, and coagulation tests were all within normal range
(Table 1). He did not have signs suggestive of dehydration. He
had moist oral membrane and normal serum levels of blood
urea nitrogen and creatinine. An abdominal computed tomog-
raphy (CT) scan showed pylethrombophlebitis complicated with
thrombosis of the portal vein and superior mesenteric vein.
There were no signs of other intraabdominal inflammation or
neoplasms. No findings of chronic pancreatitis were present,
such as calcification or atrophy of the pancreas, or dilation of
the main pancreatic duct (Figure 1).

He was diagnosed with acute symptomatic portal and mesen-
teric vein thrombosis and hyperthyroidism. Anticoagulation with
heparin was initiated, and thiamazole was increased from 5 mg
every other day to 5 mg daily. His epigastralgia was resolved
on day 3 of hospitalization. Anticoagulation was switched from
heparin to warfarin. The patient was discharged from hospital
on day 16. To investigate causes of portal and mesenteric vein
thrombosis, upper gastrointestinal endoscopy; colonoscopy;
magnetic resonance cholangiopancreatography; blood tests of
protein C, protein S, and anti-thrombin Il; and antiphospholipid
antibody tests (lupus anticoagulant factor, anti-cardiolipin im-
munoglobulin G, and anti-cardiolipin 32-glycoproteinl complex
antibody) were performed. None of them showed remarkable
results. In summary, regarding causes of the portal vein throm-
bosis, malignancy, liver cirrhosis, abdominal infectious or inflam-
matory diseases, and hypercoagulable disorders were excluded.

During outpatient follow-up, although he developed remarkable
hepatopetal collateral circulation due to portal hypertension, the
thrombus became indistinct (Figure 2). It was not clear whether
the thrombus completely resolved. However, we discontinued
treatment with anticoagulation 12 months after its initiation
when his thyroid function had been normalized on thiamazole
5 mg daily. He was referred back to his primary care physician.

Three years later, he presented to our hospital with 2 weeks
of epigastric pain. Abdominal CT scan showed mesenteric vein
thrombosis and residual hepatopetal collateral circulation
(Figure 3). He was diagnosed with recurrent portal and mes-
enteric vein thrombosis. On admission, he was administered
heparin, which was later switched to warfarin (3 mg daily) on
day 7 of readmission. Of note, thyroid function test results had
worsened 3 months prior to his second admission (TSH <0.006
pIU/mL; free T3, 11.0 pg/dL; and free T4, 3.40 ng/dL). Then,
the dose of thiamazole was increased from 5 mg daily to 30
mg daily 4 days before his second admission. On admission,
his thyroid function test results were TSH <0.008 plU/mL; FT4,
2.19 ng/dL; TSH-receptor antibody, 12.2 IU/L (normal range:
less than 2.0 IU/L) on thiamazole 30 mg daily.
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Table 1. Laboratory data on admission.

Variable

Complete blood count

Reference range On admission

Prothrombin time (%)

Ten days after admission, his endoscopic ultrasound revealed
portal vein stenosis and residual thrombus near the confluence
of the superior mesenteric vein and splenic vein. The throm-
bus in the superior mesenteric vein had resolved. Blood flow
velocity was high on the proximal side of the stenosis, which
suggested an influence of hepatopetal collateral circulation.
We decided to continue anticoagulation indefinitely. He be-
came asymptomatic on hospital day 4, and was discharged
to home on hospital day 15.
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Discussion

We encountered a case of portal and mesenteric vein throm-
bosis, which recurred concomitantly with worsening of hyper-
thyroidism. To the best of our knowledge, this is the first case
that shows a possibility of an association between hyperthy-
roidism and portal and mesenteric vein thrombosis.

Hyperthyroidism shifts hemostatic balance toward hypercoag-
ulable and hypofibrinolytic states [4]. An association between
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Figure 1. Abdominal CT scan of first portal and mesenteric vein
thrombosis. Thrombosis of portal vein and superior
mesenteric vein (arrows).

Figure 2. Abdominal CT scan 3 months after first portal and
mesenteric vein thrombosis. Remarkable hepatopetal
collateral circulation is present (arrows), but the
thrombus became indistinct.

hyperthyroidism and portal and mesenteric vein thrombosis
has not been previously published. However, the hyperthyroid
state has been reported to be associated with an increased
risk of pulmonary embolism, deep-vein thrombosis of the low-
er limbs, and cerebral venous thrombosis [4]. The underlying
etiology of hyperthyroid state as a risk factor of venous throm-
bosis is not only autoimmune thyroid diseases such as Graves’
disease and Hashimoto’s thyrotoxicosis, but also non-auto-
immune thyroid diseases, such as subacute thyroiditis [4,5].

Hypercoagulability due to hyperthyroidism may be caused by
an increase in levels of various coagulation factors such as
factor VIII, IX, X, von Willebrand factor (VWF), and fibrinogen,
and an anti-fibrinolytic factor such as plasminogen-activator
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Figure 3. Abdominal CT scan of second portal and mesenteric
vein thrombosis. Mesenteric vein thrombosis (arrows)
and residual hepatopetal collateral circulation (circle).

inhibitor-1 (PAI-1) [6]. High levels of factors VIl and VWF are
especially associated with the usual sites venous thrombosis
(deep-vein thrombosis and pulmonary embolism) [7]. Several
reports suggest that the risk of venous thromboembolism is
increased with increased levels of FT4 [4,5,8]. The risk of ve-
nous thrombosis of these usual sites positively correlates with
FT4 levels [9], which is also associated with high levels of fac-
tor VIII and vWF [4]. Increased levels of factors VIII, vWF, and
PAI-1 were also reported among patients with portal and mes-
enteric vein thrombosis [10-12]. Therefore, increases in fac-
tor VIl and vWF caused by hyperthyroidism may possibly con-
tribute to thrombus formation in portal and mesenteric veins.

The patient was a former smoker. Smoking causes endotheli-
al dysfunction [13]. Both current smoking and past history of
smoking lead to mildly elevated incidence of venous throm-
boembolism [14]. The smoking history could have had an ef-
fect on his repeated thromboembolism.

He did not have risk factors for thrombosis, except for hy-
perthyroidism and smoking history. Furthermore, portal and
mesenteric vein thrombosis developed twice, concomitant-
ly with worsening of hyperthyroidism. Based on the patient’s
medical history and the previously mentioned literature, por-
tal and mesenteric vein thrombosis might possibly have been
caused by a hypercoagulable state induced by hyperthyroidism.
However, we did not check on his factor VIl and vVWF levels.
To confirm an association between hyperthyroidism and por-
tal and mesenteric vein thrombosis, it could have been help-
ful if we checked on these factors.

Portal hypertension due to the first portal vein thrombosis
may have contributed to recurrence of portal and mesenteric
vein thrombosis. Endoscopic ultrasound of this case revealed
portal stenosis, and the blood flow velocity was different at
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the proximal and distal sides of the stenosis. It represents ve-
nous blood flow stasis at the distal side of the stenosis, which
might also contribute to thrombus formation. Moreover, once
portal hypertension develops, it might cause endothelial cell
dysfunction in the extrahepatic and systemic circulations [15].
Endothelial damage is also a local risk factor of portal and mes-
enteric vein thrombosis. Recurrence of portal and mesenteric
vein thrombosis might be due to not only hypercoagulable state
by worsening of hyperthyroidism, but also local risk factors of
stasis and endothelial damage caused by portal hypertension
due to the first portal vein thrombosis. Additionally, since we
could not confirm complete resolution of the first thrombus,
a possibility remains that progression of residual portal vein
thrombosis resulted in this second episode. However, in our
case, portal hypertension had existed for 3 years since the first
episode of portal and mesenteric vein thrombosis without recur-
rence of symptomatic portal and mesenteric vein thrombosis.
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Given that the portal and mesenteric vein thrombosis recurred
just after worsening of hyperthyroidism, it might be possible
that hyperthyroidism contributed to portal and mesenteric vein
thrombus formation. This is a single case report. Therefore, an
accumulation of further cases is required.

Conclusions

We reported a case of portal and mesenteric vein thrombosis
associated with hyperthyroidism. Thus, it may be reasonable
to check on thyroid function as an underlying cause of idio-
pathic portal and mesenteric vein thrombosis.
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