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NNABALL TPOMB B AOPTHATA A blr'A U MUOKAPOEH UHO®APKT
BE3 ST-EJIEBAUUA NPU 47-TOOULLHA XEHA
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2KnuHuka o kapduonoausi, MBAJ1 HayuoHanHa kapduonoeudyHa 6onHuua — Coghusi

Abstract. Floating thrombus of the aortic arch in the absence of aneurysm or atherosclerotic disease is an exceptionally rare condition.
We report the case of a 47-year-old woman, an active smoker with iron-deficiency anemia, who presented with acute
retrosternal chest pain, dyspnea, diaphoresis, and vomiting. Initial evaluation showed arterial hypertension, sinus rhythm
with poor R-wave progression in the precordial leads on electrocardiography (ECG), and markedly elevated high-sensitivity
troponin levels, consistent with acute coronary syndrome. Transthoracic echocardiography (TTE) revealed a large, highly
mobile mass in the aortic arch prolapsing into the supra-aortic branches, reduced left ventricular systolic function and apical
dyskinesia. Computed tomography angiography (CTA) confirmed a floating thrombus attached to the lesser curvature of the
aortic arch, mild non-obstructive coronary artery disease, and an apical left ventricular aneurysm. The patient was initially
managed conservatively with unfractionated heparin and aspirin due to high procedural risk. However, despite therapeutic
anticoagulation, she developed a transient cerebrovascular event, prompting urgent surgical intervention. Intraoperatively, a
loosely attached mixed thrombus was excised from the aortic arch without evidence of atherosclerosis or endothelial injury.
The postoperative course was uneventful. This case emphasizes the high embolic potential of floating aortic arch thrombi and
supports early surgical consideration when embolic complications occur despite optimal anticoagulation.
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Pestome. MnasaLy TpoMb B aopTHaTa Abra Npu nUnca Ha aHeBpU3Ma UMK aTePOCKIEP03a € M3KMIYUTENHO PAAKO ChCTosHMe. Mpea-
CTaBsiMe Cryyalt Ha 47-ToAMLLHA XeHa, akTUBEH MyLuay, ¢ xens3onednLmuTHa aHemMusl, C BHE3AMHO HAacTbNKMA peTpocTep-
HanHa rpbHa bornka, npuapyxeHa oT 3afyX, U3noTsiBaHe 1 noBpblaHe. OT MbpBOHaYanHWs Npermnes ce ycTaHoBsBaT apTe-
puanHa xuneptonus, EKI naHHm 3a cuHycoB putbM cbe 3abaBeHa nporpecst Ha R-3b0eLia B NpekopananHuTe OTBEXAaHUS
W 3HAYUTENHO MOBULLEHWN HMBA HA BWCOKOUYYBCTBUTENEH TPOMOHWH, CbOTBETCTBALLUM HA OCTBbP KOpOHapeH cuHapoMm. [Mpu
TpaHcTopakanHaTa exokapavorpadms (TTE) ce obekTuBuanpa ronsma, CUHo NoaBKKHa Maca B aopTHaTa Aabra, nponabu-
palla B CynpaaopTHUTE KIMOHOBE 1 NOTUCHATa CUCTOMHA (DyHKLMS Ha NsiBaTa kamepa npy anvkanHa anckuHesus. Komnio-
TbpHOTOMOrpadickaTa aHrrorpacus (KTA) noTBbpAn nnagaLy, TPOMB, NPUKPENEeH KbM MarkaTa KpUBMHA Ha aopTHaTa Abra,
Hannuve Ha HeoOCTPYKTMBHA KOpoHapHa DOMEeCT M anukanHa aHeBpuU3Ma Ha nsisata kamepa. [TbpBoHavanHo ce npeanpue
KOHCepBaTVBEH NOAX0Z, C He(hPaKLIMOHMPaH XenapyH 1 aciypuH, Mopazy BUCOK NpoLeaypeH puck. Ha doHa Ha TepanesTiy-
Ha aHTUKOarynauys, nauueHTkaTa passi TpaH3UTOPHA UCXEMIUYHA aTaka, KOETO HamNoXMU XMPYPrUYHO NEYEHE NO CMELHOCT.
WHTpaonepaTieHO belue oTCTpaHeH cmeceH TPoMb, cnabo NpukpeneH KbM aopTHaTa Abra, Npy NUNca Ha nognexalla ate-
pockrepo3a unu eHAoTeNHoO yBpexaaHe. CnegonepaTuBHUAT neproa npotede Be3 yCnoxHeHus. Toau cryJaii nogyeptasa
BUMCOKYSt eMBONMYEH NOTEHLMAN Ha NnasalLuTe TPOMOW B aopTHaTa ibra U HE0BXOAMMOCTTa OT CBOEBPEMEHHOTO XUPYpPruty-
HO NeyeHme Npy u3siBa Ha eMOONUYEH MHLMAEHT Ha (hoHa Ha ONTUMAIHa aHTUKOarynaHTHa Tepanus.

Kntouosu gymu: aopTHa Abra, TpOM6, MuoKapaeH I/IH(bapKT, anukanHa aHeBpu3ma, TpOMGEKTOMI/Iﬂ
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INTRODUCTION

Floating aortic arch thrombus, without aneurysm or
dissection, is an extremely rare condition, with reported
incidence rate 0,45% [1] and unclear pathophysiology.
Acute or chronic inflammation, rupture of an athero-
sclerotic plaque or atheroma, penetrating atheroscle-
rotic ulcers, aneurysmal dilatation, hypercoagulability,
medication use, autoimmune diseases, malignancies
and tobacco use could promote clotting, thus leading
to aortic thrombus formation. Mural thrombus on a nor-
mal or minimally atherosclerotic aorta has also been
regarded as an unusual but possible cause of arterial
thromboembolism [1, 2, 7].In 1967 Oliver et al. pub-
lished the first described case of thromboembolism
from the thoracic aorta [3]. In most of the published
case reports and small series of patients with thrombus
in a non-aneurysmal thoracic aorta, peripheral embo-
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Fig. 1. ECG on the day of admission

lism was the initial clinical manifestation. Diagnosis is
often coincidental using chest imaging modalities [4].
There are no evidence-based guidelines for optimal
treatment. Multiple management options include anti-
coagulation, thrombolysis, surgical thrombectomy, and
endovascular stenting.

CASE PRESENTATION

A 47-year-old woman, current smoker with a
20-pack-year history, without any family history of car-
diovascular disease, with iron deficiency anemia due
to dietary causes, cholelithiasis, history of JJ implan-
tation due to hydronephrosis and pyelonephritis in the
past. Presented to the Emergency Department (ER)
complaining of retrosternal chest pain, shortness of
breath, sweating, and a single episode of vomiting.
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Fig. 2. Chest X-Ray on the day of admission

Table 1. Laboratory values on the first and second day of admission

Age 47

Gender Female

BMI 22,6 kg/m?

1st day at admission 2nd day Reference Values

Hemoglobin 93 glL 97 glL 115-160

Red blood cells 4.6*10M2/L 4.8*10M2/L 40-52

White blood cells 13.1*10M9/L 9.9*10M/L 4.0-10.0
Proportion of neutrophils 59% 61% 50-74

Platelets 562*1079/L 541*1079/L 140-400
ASAT/ALAT 14/11 UL 63/29 U/L 0-31/0-55
CPK/ICKMB 44/12,3 UL 324/41 UL 0-145/0-24

Total cholesterol 4,86 umol/l 5.01 umol/l <50

HDL/LDL 1,58/2,76 mmol/| 1.62/2.59 mmol/l >12/<3.0
Iron/Total iron binding capacity | 2,1/71.6 umol/l 3.8/68.5 umol/l 6.6-26.7/44.8-71.6
hs Troponin-I 0h/1h 34 ng/L | 49,6 ng/L 10 772.5 ng/L <15.6

D-dimer 0.63 mg/L <05

CRP 0.4 mgll 1.2 mg/l <5

TSH 2.363 ulU/ml 2.014 ulU/ml 0.35-4.94

NT pro BNP 400.3 pg/ml <125.0

PT THS INR 1.04 0.9-1.1
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The pain was sudden in onset, increasing with inspir-
ium and movement of the upper extremities. The pain
was mildly relieved after medication with nonsteroi-
dal anti-inflammatory drugs. The patient denied any
palpitations, syncope episodes or bleeding. Vitals on
arrival were unremarkable except for blood pressure
at 160/110 mmHg symmetrical on both arms. The pa-
tient’s chest X-ray was normal. Electrocardiogram re-
vealed sinus rhythm with poor R-wave progression in
the precordial leads.

Echocardiography showed a large, highly mobile
soft tissue mass in the aortic arch that prolapses into
the left carotid artery and left subclavian artery. Left
ventricular EF about 35% with apical dyskinesia and
severely thinned myocardium. Non-dilated ascending
aorta, aortic arch and descending aorta, there was no
visible flap, non-dilated right heart chambers and pul-
monary artery. There was a mild mitral regurgitation.
No pericardial effusion.

CT coronary angiography and aortography with
contrast showed low-grade coronary stenosis in mid
segments of LAD and RCA, a floating thrombus (29/17
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mm) in the aortic arch, attached along the lesser curva-
ture of the aortic arch over a length of 12 mm, oriented
toward the left subclavian artery and the descending
aorta; common origin of the brachiocephalic trunk and
the common carotid artery, homogeneously contrasted
supra-aortic branches, without stenoses or plaques,
an apical aneurysm of the left ventricle 26/19 mm with
myocardial thinning 2 mm at the apex.

The case was discussed with an interventional
cardiologist, and the patient was deemed not suitable
for coronary angiography due to the very high proce-
dural risk. A cardiac surgeon also evaluated the case
and considered the patient unsuitable for emergency
surgical intervention in the setting of an acute coro-
nary syndrome. A decision was made to re-evaluate
in 7-10 days following cardiac MRI. In the meantime,
the care team elected to continue with a conservative
management strategy utilizing therapeutic anticoagu-
lation with unfractionated heparin combined with sin-
gle antiplatelet therapy (aspirin) in the acute phase of
NSTEMI. Due to the presence of an anemic syndrome,
iron replacement therapy was initiated. Serial testing
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Fig. 3. TTE - suprasternal view. A. Aortic arch is non-dilated 22.9 mm. B. Mobile soft tissue mass in the aortic arch that prolapses into the
left carotid artery and left subclavian artery. C. Mobile tissue mass was measured 30.4/10.3 mm. D. Left ventricular dysfunction with apical

dyskinesia and severely thinned myocardium
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Fig. 4. CT coronary angiography and aortography. A. A floating thrombus (2,9/1,7 cm) in the aortic arch, attached along the lesser curvature
of the aortic arch over a length of 1,21 cm. B. 3D reconstruction of the mass, located in the aortic arch C. Apical aneurysm of the left ventricle

2,6/1,9 cm with myocardial thinning 2 mm at the apex

showed a decreasing trend in high-sensitivity troponin
levels. During hospitalization, despite optimal anticoag-
ulation with heparin, on the third day of admission, in
the evening hours, the patient experienced a transient
cerebrovascular event — aphasia. Follow-up echocardi-
ography showed no change in the size of the thrombus
in the aortic arch. An urgent neurological consultation
was conducted — no neurological deficits were found.
A CT scan of the head showed no signs of ischemia or
hemorrhage. In light of these findings, the patient was
discussed at a multidisciplinary team meeting and on
the third day of admission an urgent surgery was per-
formed via median sternotomy. The cardioplegic solu-
tion was delivered through the coronary ostia and the
heart was arrested successfully. The ascending aorta
was clamped subsequently. Intraoperative inspection
of the aortic arch revealed a mass consistent with a
mixed thrombus, loosely attached to the posterior wall
of the aortic arch at the level of the brachiocephalic
trunk, measuring approximately 2 x 4 cm. Neither ath-
erosclerotic plaque nor endothelial injury was seen in
the thrombus attachment zone. The mass was excised

and sent for histopathological examination, which re-
vealed a layered mixed thrombus with a predominant
white agglutinative component.

The early postoperative period was uneventful,
with stable hemodynamics. No elevation of enzymat-
ic markers indicative of myocardial necrosis was ob-
served, nor were there any significant ECG changes or
rhythm or conduction disturbances. There were no sig-
nificant pleural effusions. Transthoracic echocardiogra-
phy at discharge demonstrated apical hypokinesia, no
visualized mass in the aortic arch, an intact valvular ap-
paratus, a preserved biventricular systolic function and
a minimal pericardial effusion anterior to the right heart
chambers. With long-term VKA and aspirin adminis-
tered, the patient was discharged 9 days after surgery.
We recommended MRI, a coronary angiogram and an
extensive workup for coagulopathies. MRI on the sec-
ond month after admission showed an apical aneurysm
with transmural enhancement involving the apex and
the apical portion of the inferior wall — consistent with
infarction in the territories of the distal segments of the
right coronary artery and the LAD, with non-viable myo-

Fig. 5. Operative view. Excised mass from the aortic arch, consistent with a mixed thrombus measuring 2 x 4 cm
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cardium. No thrombi were detected within the cardiac
chambers or along the major thoracic vessels. Findings
on coronary angiography revealed LM and LAD without
stenosis. The LCx, represented by a large obtuse mar-
ginal branch, had no stenotic disease and a dominant
RCA showed mild mid-segment luminal irregularities
without significant stenosis.

Fig. 6. Coronary angiography imaging

Genetic and hematological investigations revealed
multifactorial thrombophilia. A prothrombotic predispo-
sition was identified, including heterozygosity for PAI-1
(4G/5G), heterozygous MTHFR A1298C and C677T
mutations, a free protein C level of 86.9%, and a re-
duced free protein S level of 51.8%.

DiscussiON

Floating thrombi of the aortic arch represent an
exceptionally rare clinical entity and are associated
with a substantial risk of systemic embolization owing
to their intrinsic mobility. The pathogenesis of non-ath-

erosclerotic aortic thrombus formation remains incom-
pletely elucidated. Proposed mechanisms encompass
hypercoagulable states, endothelial dysfunction, to-
bacco exposure, iron-deficiency anemia with reactive
thrombocytosis, and systemic inflammatory activation.
The diagnosis of thoracic aortic thrombus poses a
significant clinical challenge [5]. In a series of 78 pa-
tients, Bowdish et al. demonstrated that acute mural
thrombi predominantly localize within the abdominal
aorta (64 %), followed by the descending thoracic aorta
(28%) and, far less frequently, the ascending aorta and
aortic arch (8%) [6]. Consequently, floating thrombi of
the aortic arch, particularly in the absence of underlying
aneurysmal or atherosclerotic disease, remain exceed-
ingly uncommon, and evidence-based management
strategies are lacking.

The present case underscores both the diagnostic
complexity and therapeutic ambiguity inherent to this
condition, particularly when coexisting with an acute
coronary syndrome. In this context, the clinical pre-
sentation is consistent with myocardial infarction with
non-obstructive coronary arteries (MINOCA), a het-
erogeneous syndrome accounting for approximately
6% of acute myocardial infarctions and associated
with significant morbidity and mortality. MINOCA en-
compasses a broad spectrum of pathophysiological
mechanisms, including plaque disruption, coronary
vasospasm, microvascular dysfunction, and coronary
embolism. Among these, coronary embolism — either
direct or paradoxical — assumes particular relevance
in the presence of a proximal embolic source such as
an aortic arch thrombus.

In the current patient, the absence of aortic di-
lation, dissection, or atherosclerotic plaque at the
thrombus attachment site strongly favors a primary
thrombotic process rather than secondary thrombo-
sis superimposed on pre-existing vascular patholo-
gy. lron-deficiency anemia accompanied by marked
thrombocytosis likely contributed to a prothrombotic
milieu, while active smoking may have further po-
tentiated endothelial dysfunction. Notably, both iron
deficiency and iron overload have been implicated
in heightened thromboembolic risk [8]. Prior reports
have documented severe iron deficiency with extreme
thrombocytosis culminating in retinal vein occlusion,
as well as cerebral venous sinus thrombosis occurring
independently of thrombocytosis [8].

Beyond these acquired factors, the possibility of
an underlying thrombophilic diathesis warrants careful
consideration. Deficiencies of protein C and protein S
— vitamin K — dependent glycoproteins integral to en-
dogenous anticoagulant pathways — result in impaired
inactivation of factors Va and Vllla, thereby facilitating
unchecked thrombin generation and a prothrombotic
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state. Similarly, resistance to activated protein C, most
commonly attributable to the factor V Leiden mutation
(G1691A), further augments coagulation by conferring
resistance to proteolytic inactivation. Perturbations in
fibrinolysis may also contribute; elevated levels of plas-
minogen activator inhibitor-1 (PAI-1) attenuate fibrino-
lytic capacity through inhibition of tissue plasminogen
activator. The 4G/5G polymorphism within the PAI-1
promoter region modulates transcriptional activity and
has been associated with increased circulating inhibitor
levels and reduced fibrinolysis.

Alterations in homocysteine metabolism represent
an additional, albeit controversial, prothrombotic mech-
anism. Homocysteine, an intermediary metabolite of
methionine, is ordinarily remethylated or trans-sulfu-
rated via pathways dependent on vitamins B12, B6,
folate, and the enzyme methylenetetrahydrofolate re-
ductase (MTHFR). Genetic polymorphisms affecting
MTHFR function may lead to mild-to-moderate hyper-
homocysteinemia, a condition frequently encountered
in the general population. While severe elevations, as
observed in homocystinuria, are unequivocally associ-
ated with premature vascular disease and thrombosis,
the independent contribution of mild hyperhomocys-
teinemia to cardiovascular risk remains uncertain, as
reflected in the American Heart Association statement
of 2010.

A particularly compelling aspect of this case is the
development of a thin-walled apical aneurysm char-
acterized by dyskinesia, myocardial thinning, and
transmural late gadolinium enhancement on cardiac
magnetic resonance imaging, occurring in the ab-
sence of obstructive coronary artery disease. Several
pathophysiological mechanisms merit consideration.
Coronary microembolization originating from the aor-
tic thrombus may have resulted in transient coronary
occlusion followed by spontaneous reperfusion, cul-
minating in irreversible myocardial injury. Alternatively,
paradoxical embolism — potentially facilitated by an un-
detected intracardiac shunt such as a patent foramen
ovale — cannot be excluded. Catecholamine-mediated
myocardial stunning or a Takotsubo-like cardiomyop-
athy triggered by acute hemodynamic stress and hy-
pertensive surge represents another plausible mecha-
nism; however, the presence of transmural fibrosis on
magnetic resonance imaging argues against classical
stress-induced cardiomyopathy. Collectively, these
findings reinforce the classification of this presentation
within the MINOCA spectrum and highlight the intricate
interplay between embolic and non-ischemic myocardi-
al injury mechanisms.

Multimodality imaging was pivotal in establishing
the diagnosis. Transthoracic echocardiography en-
abled the initial identification of a highly mobile aortic
arch mass, whereas contrast-enhanced computed to-

mography provided precise anatomical delineation,
exclusion of structural aortic pathology, and concur-
rent evaluation of the coronary vasculature. Cardiac
magnetic resonance imaging further facilitated detailed
myocardial tissue characterization, thereby elucidating
the underlying mechanism of myocardial injury.

Therapeutic strategies for floating aortic arch
thrombi remain contentious due to the absence of
randomized evidence or formalized guidelines [9].
Systemic anticoagulation is frequently adopted as
first-line therapy in hemodynamically stable patients,
particularly when surgical risk is prohibitive; however,
it may paradoxically predispose to thrombus destabi-
lization and embolization prior to complete resolution.
Less invasive approaches, including percutaneous
thrombaspiration and thoracic endovascular aortic re-
pair (TEVAR), have emerged as potential alternatives,
particularly for thrombi located within the descending
thoracic aorta. Indeed, TEVAR has demonstrated high
rates of immediate thrombus exclusion with low recur-
rence in selected cohorts. Nevertheless, manipulation
of a highly mobile thrombus carries a non-negligible
risk of distal or proximal embolization, and its applica-
tion is limited in cases involving the ascending aorta or
aortic arch, where anatomical considerations and em-
bolic risk often preclude its use.

In the present case, the occurrence of a transient
cerebrovascular event despite therapeutic anticoagu-
lation underscored the limitations of conservative man-
agement and prompted a decisive shift toward surgical
intervention. Surgical thrombectomy affords definitive
eradication of the embolic source and enables direct in-
spection of the aortic intima [10]. Intraoperative findings
in this patient confirmed the absence of atherosclerotic
or endothelial pathology, and complete resolution was
achieved without postoperative complications.

This favorable outcome lends support to early sur-
gical consideration in patients harboring large, highly
mobile thrombi or those experiencing embolic compli-
cations, even in the setting of concomitant acute cor-
onary syndrome. Early recognition, comprehensive
evaluation for underlying prothrombotic conditions, me-
ticulous multimodality imaging, and timely escalation to
definitive surgical management are paramount in mit-
igating the risk of catastrophic embolic complications.

CONCLUSION

Floating thrombus of the aortic arch in the absence
of underlying aortic disease is a rare but high-risk
condition, particularly when associated with systemic
embolization or acute coronary syndrome. This case
highlights the diagnostic value of multimodality imaging
and the limitations of anticoagulation alone in the set-
ting of large, mobile thrombi. The occurrence of embol-
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ic events despite optimal medical therapy emphasizes
the potential need for early surgical intervention. An
individualized, multidisciplinary approach is essential
to balance embolic risk against procedural morbidity.
Prompt recognition and timely escalation of therapy
may be decisive in achieving favorable clinical out-
comes and preventing life-threatening complications.

No confiict of interest was declared
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