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Introduction

Thrombosis and embolism are key causes of morbidity and
mortality. A floating thrombus in a nonaneurysmal normal
aorta represents an unusual source of systemic embolism
and is rarely found in clinical practice [1-4]. Aortic floating
thrombus (AFT) has been recognized in upwards of 9% of
patients with arterial thromboembolism [4,5]. Embolization
of the thrombus in the aorta can also be associated with
atherosclerosis, dissection, trauma, malignancy, and coagu-
lopathies [6-8]. It appears to be more predominant in female
patients [1,8]. The most common locations reported are the
descending thoracic aorta and the aortic arch [8-10]. Due to
its low incidence, there is currently no consensus on the man-
agement of this condition. Therapeutic options are surgical re-
moval, either by aortotomy with endarterectomy, thrombec-
tomy or balloon embolectomy, thrombolysis or anticoagula-
tion [8,11].

We report a particularly interesting case of a pedunculated
free-floating thrombus in the descending aorta discovered on
computed tomography angiography (CTA) scan in a patient
who came to the emergency room due to acute epigastric pain.

Case presentation

A 50-year-old woman with a history of hypertension and obe-
sity (body mass index 37 Kg/m?) presented to the emergency
room at our hospital for acute epigastric abdominal pain and
mild dyspnea. She reported a previous episode of pancreatitis.
She also reported episodes of metrorrhagia by uterine leiomy-
omas. The results of laboratory tests revealed severe iron de-
ficiency anemia with a low hemoglobin value (Hb) of 7.8 g/dL
(normal range values are 12.1-15.1 g/dL), low mean cell vol-
ume of 55.9 FL (normal range values are 80-100FL), low serum
iron (<50 pg/dL) (normal range values are 50-170 pg/dL) with
a low serum ferritin (storage form of iron) (<30ng/mL) (nor-
mal range values are 30-300 ng/mL). She showed a low level of
partial thromboplastin time of 15.3s (normal range values are
26.0-36.0 s), as well as slight increases in the D-Dimer value of
3.11 mg/dL (normal value up to 0.5 mg/dL), lactate dehydroge-
nase with a value of 396 IU/L (normal range values are 125-220
IU/L) and protein C reactive (CRP) of 1.50 mg/dL (normal range
values are 0-5 mg/dL). The other laboratory values were in the
normal range.

An emergency chest-abdominal CTA showed a peduncu-
lated mass of 7 x 36mm attached to the distal part of the de-
scending aorta and the proximal portion of the suprarenal ab-
dominal aorta and floating in the lumen (Fig. 1 A,B). The chest
CTA revealed some defects in the subsegmentary pulmonary
artery branches in terms of the lung inferior lobes with consol-
idation and pleural effusion on the left side (Fig. 1C,D). On the
abdominal scans were also visible a low uptake, characteristic
of infarcts, partially involving the spleen, accompanied by lu-
minal defects in both the splenic artery and vein (Fig. 2 A,B), as
well as in the left renal vein (Fig. 2C), consistent with thrombi.
Ultrasonography of the lower limb showed distal deep vein
thrombosis in the right limb.

A further laboratory work-up was carried out for autoim-
mune and coagulation disorders, such as antiphospholipid
antibodies, homocystinemia, protein C, protein S and an-
tithrombin III deficiency, and all these values were within
the norm. Due to the patient’s anemic condition, emergency
hemotransfusion therapy was also started. Given that the
patient was obese, along with the risk of surgery and the
presence of both arterial and venous thrombi, Fondaparinux
at a dose of 10 mg/0.8mL with subcutaneous injection once
daily was administered as a bridge to dose-adjusted warfarin,
which was continued at 5.0 mg daily.

A genetic test for thrombophilia-related genes was car-
ried out and the patient was found to be heterozygous for
the polymorphism for 5,10-methylentetrahydrofolate reduc-
tase (MTHFR) C677T polymorphism and also with homozy-
gous deletion (DD) alleles of the angiotensin-converting en-
zyme (ACE) gene. A gastroscopy and colonoscopy as well as
a pelvic magnetic resonance imaging were also performed to
rule out occult tumors but the results were normal.

After four weeks a chest abdominal CT scan was repeated,
and which showed the resolution of the AFT (Fig. 3A,B) with a
reduction in the splenic and vein thrombosis (Fig. 3C) and also
of the left renal thrombosis (Fig. 3D). The patient is still under
oral anticoagulant therapy and under a strict follow-up.

Discussion

Floating thrombus in a nonaneurysmal, nonatherosclerotic
aorta is a diagnostic challenge due to its rarity and due to
the risk of distal embolization that requires urgent treat-
ment. Less than 130 cases have been reported [4]. This con-
dition is usually associated with hyperocoagulable disorder,
trauma, malignant neoplasm, previous surgery, or turbulent
blood flow. However, the exact etiopathogenesis is still un-
known. CTA scanning is strongly recommended as a first-
choice diagnosing tool for AFT due to its rapid acquisition and
high sensitivity [12]. Radiologists should pay attention to some
imaging features of an AFT such as location, morphology, size,
the aortic segment involved, the presence of concomitant em-
bolism and stent, and dynamic changes during the follow-up
[12]. Depending on the morphology, AFT can be sessile and pe-
dunculated [12-14]. The pedunculated thrombus has a greater
risk of breaking off to produce a severe peripheral embolism
in contrast with the sessile thrombus [12]. Embolization of a
floating thrombus is reported in 75% of patients [15].

Also the location is important. An AFT in the ascend-
ing aorta and in the aortic arch can be associated with an
increased risk of cerebral embolization [3,12]. MTHFR gene
polymorphisms have been associated with body mass index-
defined obesity, with cardiovascular disease risk, cancer,
diabetes, stroke, and venous thrombosis [16-18]. The MTHFR
enzyme is important for the folate metabolism, which is an
integral process for cell metabolism in the DNA, RNA, and
protein methylation. The mutation of the MTHFR gene that
causes the C677T polymorphism reduces the activity of this
enzyme [17].

Homozygous mutated subjects have higher homocysteine
levels, while heterozygous mutated subjects have slightly
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Fig. 1 - A and B show the pedunculated thrombus attached to the distal part of the descending aorta and the proximal
portion of the suprarenal abdominal aorta and floating in the lumen (red arrow). There is a luminal defect in a right
subsegmentary pulmonary artery branch of the lung inferior lobe (C, green arrow) with consolidation and pleural effusion
on the left side and initial consolidation in the right side (D). A small pericardial effusion was also seen (D).

Fig. 2 - A shows the splenic infarction, accompanied by luminal defects in both the splenic artery and vein (yellow and
orange arrows, respectively) on axial plane; B shows the extended thrombus in the splenic vein on coronal plane (orange

arrow); G shows the left renal vein thrombosis (blue arrow).

higher homocysteine levels than normal, nonmutated con-
trols [17]. However, in our case the homocysteine level was
normal. Colak et al [19] reported a case of a floating thrombus
of the carotid artery in a patient who was homozygous mu-
tated for the MTHFR C677T genetic polymorphisms and with
normal total plasma homocysteine concentration. Alamed-
dine et al [20] described the case of a giant aortic thrombus
in a patient with a heterozygous mutation in a gene encod-
ing for 5, 10-methylenetetrahydrofolate reductase (MTHFR)
A1298C without hyperhomocysteinemia. Although heterozy-
gous mutation in the gene encoding MTHFR was identified in
our patient, it is not clear whether this genetic polymorphism
without hyperhomocysteinemia can cause thromboembolic
events in the arterial system. The carboxypeptidase ACE cat-

alyzes the conversion of angiotensin I to angiotensin II, a po-
tent vasoconstrictor of the vascular smooth muscle. The ACE
gene has an insertion/deletion (I/D) polymorphism in intron
16. Various studies have identified an association or linkage
of the D allele of the ACE gene with myocardial infarction,
essential hypertension, left ventricular hypertrophy, renal in-
sufficiency and high fasting blood sugar levels [21-23]. In our
case, we speculated that given the patient’s obesity, also linked
to the association of the Methylenetetrahydrofolate reductase
(MTHFR) gene polymorphisms and the homozygous deletion
(DD) alleles of the ACE gene, may have predisposed our pa-
tient to the thrombi formations. Although other cases of AFTs
in obese patients have been described, the treatment remains
controversial [11,12]. One option is surgical removal, either
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Fig. 3 - The resolution of the AFT (A, B) along with the reduction of the splenic and vein thrombosis (C) and also of the
thrombus in left renal vein (D) after 4 weeks of anticoagulant therapy.

by aortotomy with endarterectomy, thrombectomy or balloon
embolectomy, and thrombolysis [1,3,4,6,11]. Another option,
which avoids the risks of surgery, is medical management
with intravenous heparinization followed by oral anticoagu-
lant therapy [4,11].

However anticoagulant therapy can increase the risk of re-
current embolization and should only be performed in hos-
pitals equipped with vascular surgery. Patients who undergo
only anticoagulant treatment usually require prolonged hos-
pitalization until transesophageal echocardiography or CTA
shows that there has been a significant reduction in the size
of the thrombus [11]. The resolution of small mobile aortic
thrombi sized 0.5-3 cm, in the descending aorta, under anti-
coagulant therapy has been reported by Stolberg et al [11] and
by Martens et al [4].

In our case the resolution of the AFT was due to anticoagu-
lant therapy and the patient required hospitalization for four
weeks. The patient’'s management was discussed in a multi-
disciplinary team, and anticoagulant therapy was chosen due
to the coexistence of the FAT and venous thrombi.

Conclusion

An AFT may be found incidentally on imaging. Clinicians
should be careful to rule out any causes of an AFT including
tumors. Our case study suggests that the mechanism under-
lying aortic thrombus formation is complex and likely multi-

factorial. It is probably sustained by gene-environment inter-
actions associated with dietary habits and multiple lifestyle
factors.
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