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When Virchow’s Triad Goes on Overdrive: Catastrophic
Multi-System Thrombosis in the Setting of New-Onset
Heart Failure in a Previously Healthy Man
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Abstract

Catastrophic multi-territory thromboembolism is an uncommon but
life-threatening presentation that often signals an underlying hyper-
coagulable state or severe cardiac dysfunction. When all three com-
ponents of Virchow’s triad converge simultaneously in a previously
healthy individual, the clinical consequences can be devastating and
the diagnostic workup both urgent and complex. We report a 58-year-
old man with no prior medical history who presented with progres-
sive dyspnea and was found to have bilateral pulmonary emboli,
large mobile thrombi in both the left atrium and left ventricle, and
extensive systemic arterial thrombosis culminating in left lower ex-
tremity ischemia. Imaging revealed an underlying heart failure with
reduced ejection fraction with an estimated ejection fraction of 20%
and concurrent atrial flutter. Comprehensive hypercoagulable workup
including antiphospholipid antibody syndrome evaluation was nega-
tive. The patient required emergent left lower extremity embolectomy
at the initial hospital, transfer to a tertiary center for repeat femoral-
femoral bypass that subsequently thrombosed, and ultimately a left
below-knee amputation. He was discharged on apixaban. Subsequent
atrial fibrillation/flutter ablation achieved durable sinus rhythm. Ge-
netic testing revealed a pathogenic TTN (titin) variant, providing a
unifying etiology for his dilated cardiomyopathy. Serial echocar-
diography at 3 months demonstrated resolution of all intracardiac
thrombi; repeat imaging at 6 months showed substantial left ven-
tricular ejection fraction recovery to 42%. This case illustrates that
new-onset heart failure with reduced ejection fraction with concurrent
atrial flutter can serve as a sufficient and independent driver of cata-
strophic multi-territory thromboembolism without additional system-

Manuscript submitted April 28, 2026, accepted July 8, 2026
Published online July 28, 2026

#Department of Internal Medicine, SUNY Downstate Health Sciences Univer-
sity, Brooklyn, NY, USA

bDepartment of Cardiology, SUNY Downstate Health Sciences University,
Brooklyn, NY, USA

¢Kings County Hospital, Brooklyn, NY, USA

dCorresponding Author: John Sabu, Department of Cardiology, SUNY Down-
state Health Sciences University, Brooklyn, NY, USA.

Email: Sabu.John@downstate.edu

doi: https://doi.org/10.14740/jmc5312
Journal of Medical Cases
1923-4155 (print), 1923-4163 (online)

ic hypercoagulable disease. It also demonstrates that with aggressive
guideline-directed medical therapy, rhythm control, and sustained
anticoagulation, meaningful ventricular recovery is achievable even
after severe initial dysfunction. TTN-related cardiomyopathy should
be considered in otherwise unexplained dilated cardiomyopathy, and
genetic counseling should be offered to first-degree relatives.

Keywords: Thrombosis; Heart failure; Virchow’s triad; Myocardial
stunning; TTN mutation; Atrial flutter ablation; Below-knee amputa-
tion; Cardiomyopathy

Introduction

Cardiac thrombi, particularly left ventricular (LV) thrombus, are
typically associated with ischemic cardiomyopathy or severe LV
systolic dysfunction, with a reported incidence of 2% to 36%
in dilated cardiomyopathy (DCM) and up to 39% following
anterior ST-segment elevation myocardial infarction [1, 2]. As
described by Virchow’s triad, the pathogenesis of intracardiac
thrombus formation involves the interplay of blood stasis from
reduced ventricular function, endocardial injury, and a systemic
hypercoagulable state [1, 3]. In heart failure (HF), low cardiac
output and elevated right-sided filling pressures, compounded
by decreased functional mobility, produce sluggish blood flow
throughout the cardiovascular system, while cardiac dilatation
and reduced myocardial contractility in both atria and ventri-
cles further predispose to thrombus formation [3, 4]. Increases
in thrombin generation, impaired fibrinolysis from neurohor-
monal activation, and endothelial dysfunction with diminished
nitric oxide availability complete this prothrombotic milieu [3,
5]. Accordingly, the incidence of venous thromboembolism
(VTE) in patients with acute decompensated HF not receiving
thromboprophylaxis ranges from 4% to 26%, and LV thrombus,
particularly when mobile or protuberant, carries up to a 22%
risk of systemic embolization and a 37% risk of major adverse
cardiovascular events [1, 6].

However, the simultaneous occurrence of large mobile
thrombi in both the left ventricle and left atrium, bilateral
pulmonary emboli, and extensive systemic arterial thrombo-
sis as the initial presentation of previously unrecognized heart
failure is exceedingly rare outside of advanced malignancy,
antiphospholipid syndrome (APS), or catastrophic systemic
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inflammatory conditions [7, 8]. Patients at highest risk for em-
bolization include those with atrial fibrillation or flutter, se-
vere congestive heart failure, markedly dilated ventricles with
severe systolic dysfunction, and mobile intracardiac thrombi
[1, 9]. In a large national analysis of over 175,000 admissions
with intracardiac thrombus, concurrent acute VTE and arterial
thrombosis were among the strongest independent predictors
of in-hospital mortality [10]. New-onset HF confers a twofold
increased risk of VTE, with the highest risk concentrated in the
first 30 days after diagnosis [11].

TTN-related DCM, caused by pathogenic variants in the
gene encoding titin, accounts for approximately 18% to 25%
of familial DCM and up to 27% of DCM cases identified in
larger unselected cohorts, making it the single most common
genetic cause of DCM [12]. TTN-related cardiomyopathy fre-
quently presents with arrhythmia-mediated dysfunction, and
its identification has important implications for surveillance of
first-degree relatives and for prognostication [12, 13].

We present a case of catastrophic multi-territory throm-
boembolism as the sentinel presentation of TTN-related DCM
with concurrent atrial flutter in a 58-year-old man with no prior
medical history, detailing the complex acute management, pro-
longed post-acute course, and the remarkable degree of cardiac
recovery achieved with sustained guideline-directed therapy,
rhythm control, and anticoagulation.

Case Report
Medical history and initial presentation

A 58-year-old man with no known past medical history, no
medications, and no family history of cardiac disease or
thrombophilia presented to the emergency department with a
I-week history of progressive dyspnea, initially on exertion
but progressing to rest. He reported fatigue, a non-productive
cough, and left foot pain that began after dropping a heavy
metal object on his left foot approximately 1 week prior. He
denied chest pain, fever, or orthopnea, but noted awareness of
a rapid heartbeat over the past week. The palpitations were
intermittent with no diurnal variation or changes with activity.
There was no history of recent immobilization, surgery, travel,
or prior thromboembolic events.

Clinical findings

On arrival, the patient was tachypneic but maintained adequate
oxygen saturation on room air. Vital signs revealed a heart rate
in the 130s with an irregular rhythm (see full vitals in Table 1).
Cardiopulmonary examination was notable for mild bibasilar
crackles. Peripheral examination demonstrated mild tenderness
over the left foot without significant edema or skin changes.
Initial laboratory testing demonstrated an elevated high-
sensitivity troponin (72 ng/L; repeat 64 ng/L), markedly elevat-
ed NT-proBNP (8,861 pg/mL), and elevated D-dimer (2,222 ng/
mL). All labs obtained on admission are listed in Table 2. Chest
radiography showed cardiomegaly with a right basilar opacity

Table 1. Initial Vitals

Parameter Value
Heart rate 109 bpm
Blood pressure 125/95
Respiratory rate 20

100% on room air
97.7 °F
168 1b/1.778 m/1.94 m?

Oxygen saturation
Temperature
Weight/height/BSA

BSA: body surface area.

(Supplementary Material 1, jmc.elmerpub.com). The electrocar-
diogram revealed atrial flutter with 2:1 conduction (Fig. 1).

Diagnostic imaging

Computed tomography (CT) pulmonary angiography dem-
onstrated filling defects in the proximal segmental and sub-
segmental pulmonary arteries of the right lower lobe and
distal segmental and subsegmental arteries of the left lower
lobe, consistent with bilateral pulmonary emboli (Fig. 2).
Pleural-based wedge-shaped consolidations with internal air
lucencies in the lateral right lower lobe were consistent with
pulmonary infarction, and a moderate right-sided pleural ef-
fusion was present. There was no CT evidence of right heart
strain. Lower extremity venous Doppler was negative for
deep vein thrombosis.

Transthoracic echocardiography (TTE) demonstrated se-
verely reduced LV systolic function with an estimated ejection
fraction (EF) of 20%, a large mobile, heterogeneously echo-
genic LV apical thrombus (1.77 x 1.81 cm) with distinct bor-
ders separate from the underlying myocardium (Fig. 3), and a
large mobile left atrial thrombus near the left atrial appendage
(3.1 x 2.1 cm) (Fig. 4). The left and right atria were severely
dilated with moderate right ventricular dilation. Pulmonary ar-
tery systolic pressure was elevated at 49 mm Hg, consistent
with moderate pulmonary hypertension. Additional findings
included a moderately dilated inferior vena cava and a small-
to-moderate pericardial effusion. No patent foramen ovale or
atrial septal defect was identified (see details of the TTE at
presentation are in Table 3).

CT angiography of the abdomen and pelvis, performed giv-
en the high clinical suspicion for systemic arterial embolization,
suspicion for malignancy in the context of large mobile intracar-
diac thrombi and the patient’s left foot pain, revealed extensive
arterial thrombosis involving the left common iliac artery (Fig.
5), left internal iliac artery and its branches, and the left external
iliac artery extending to the common femoral artery.

Management and hospital course

Initial surgical intervention

The patient was taken emergently to the operating room for
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Table 2. Admission Laboratory Values

Laboratory parameter Value Reference range
High-sensitivity troponin (initial) 72 ng/L <14 ng/L
High-sensitivity troponin (repeat) 64 ng/L <14 ng/L
NT-proBNP 8,861 pg/mL <125 pg/mL
D-dimer 2,222 ng/mL <500 ng/mL
Procalcitonin 0.55 <0.10 ng/mL
ADAMTSI13 activity Normal >67%
Anticardiolipin antibodies (IgG/IgM) Negative Negative
Anti-B2-glycoprotein I Antibodies Negative Negative
Lupus anticoagulant Negative Negative
Antithrombin IIT Normal 80-120%
CALR mutation Negative Negative
MPL exon mutation Negative Negative
Blood/sputum cultures No growth No growth
Urine culture Positive (treated with ceftriaxone) No growth

RBC count

Platelet count

Serum creatinine/eGFR
Albumin

CRP

Protein C/protein S

Factor V Leiden/prothrombin G20210A

4.96 mill
267
1.0/82
32

46.6
Normal

Negative for mutation

Within normal limits
Within normal limits
Within normal limits
Low

Elevated

CRP: C-reactive protein; eGFR: estimated glomerular filtration rate; NT-proBNP: N-terminal pro-B-type natriuretic peptide; RBC: red blood cell.

left lower limb embolectomy for acute limb ischemia, with
arteriogram and four-compartment fasciotomy. He was subse-
quently admitted to the cardiac critical care unit. Rate control

was initiated with metoprolol, and intravenous amiodarone
was started for rhythm management. Full-dose anticoagulation
with unfractionated heparin was maintained from a surgical
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Figure 1. Twelve-lead electrocardiogram demonstrating 2:1 atrial flutter with classic sawtooth flutter waves, best visualized in the
inferior leads (ll, lll, aVF), with a ventricular rate in the 130s.
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Figure 2. CT pulmonary angiography with contrast. Blue arrow: filling defect in the right lower lobe proximal segmental pulmonary
artery, consistent with pulmonary embolism. Pink arrow: pleural-based wedge-shaped consolidation with internal air lucencies
in the lateral right lower lobe, consistent with pulmonary infarction. Yellow arrow: right-sided pleural effusion. CT: computed to-

mography.

standpoint. Repeat echocardiography 2 days post-embolecto-
my demonstrated unchanged findings.

Hypercoagulable and hematologic workup

Hematology was consulted for comprehensive evaluation. An-
ticardiolipin antibodies (IgG and IgM), anti-beta-2-glycopro-
tein I antibodies, and lupus anticoagulant were all negative.
Additional testing demonstrated normal ADAMTS13 activity,
negative CALR and MPL exon mutations, normal antithrom-
bin III, and negative JAK2 V617F mutation (Table 4). Inflam-
matory workup including procalcitonin was normal; blood and
sputum cultures showed no growth. A urinary tract infection
was identified and treated with ceftriaxone. Workup for con-
nective tissue disease, nephrotic syndrome, and non-bacterial
thrombotic endocarditis was unrevealing (Table 4).

Repeat imaging confirmed acute-on-chronic left lower
extremity limb ischemia. The patient underwent femoral-
femoral bypass, left below-knee popliteal artery exposure with
popliteal and tibial Fogarty thrombectomy, left posterior tibial
thrombectomy, angiography, and left lower extremity four-

compartment fasciotomy. Doppler signal was restored to the
left popliteal artery but remained absent distally. Despite max-
imal surgical revascularization, irreversible distal ischemia
necessitated a left below-knee amputation (BKA), performed
approximately 4 weeks after initial presentation. The perioper-
ative course required vasopressor support. Postoperatively, the
patient was maintained on a heparin infusion, transitioned to
oral amiodarone for atrial fibrillation/flutter management, and
continued on guideline-directed medical therapy (GDMT) for
heart failure with reduced ejection fraction (HFrEF) including
sacubitril/valsartan, empagliflozin, and spironolactone. The
patient was discharged on apixaban (5 mg twice daily), the
selected long-term anticoagulant given the combination of re-
sidual intracardiac thrombus, atrial flutter, and prior systemic
embolism, with plan for indefinite anticoagulation pending
cardiac recovery and thrombus resolution.

Following discharge, the patient subsequently underwent
catheter ablation for recurrent atrial fibrillation and flutter. Ab-
lation achieved durable restoration of sinus rhythm with com-
plete resolution of atrial fibrillation and flutter on subsequent
monitoring.

Genetic cardiomyopathy panel testing identified a patho-
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Figure 3. Apical five-chamber off-axis view demonstrating left atrial and left ventricular thrombus. Blue arrow: left ventricular
apical thrombus (1.77 x 1.81 cm) with distinct borders; Red arrow: left atrial thrombus; Pink arrow: small-to-moderate pericardial
effusion. Ao: aorta; LA: left atrium; LV: left ventricle; RA: right atrium; RV: right ventricle.

genic TTN (titin gene) variant (Table 4), providing a unifying
molecular diagnosis for his DCM. Given the autosomal domi-
nant inheritance pattern of TTN-related DCM with reduced
penetrance, genetic counseling and cascade screening were
recommended for first-degree relatives.

TTE at 3 months demonstrated complete resolution of
both the LV and left atrial thrombi, with the patient remaining
in sinus rhythm on continued apixaban and GDMT. Echocar-
diography at 6 months showed substantial recovery of LVEF
to 42%, along with normalization of left atrial and ventricular
dimensions compared with the initial presentation, consistent
with reverse cardiac remodeling in the setting of sustained
rhythm control, GDMT, and relief of the tachycardia-mediated
cardiomyopathy component.

Discussion

This case illustrates several intersecting themes of contempo-
rary cardiology and nephrology: the convergence of Virchow’s
triad in the setting of unrecognized HFTEF, the catastrophic
clinical consequences of delayed cardiac diagnosis, the thera-
peutic challenges of multi-territory thromboembolism requir-

ing iterative surgical and pharmacologic management, the
emerging role of genetic testing in DCM, and the meaningful
cardiac recovery achievable when the underlying substrate is
systematically addressed.

The primacy of hemodynamic dysfunction in driving mul-
ti-territory thrombosis

The simultaneous occurrence of LV and left atrial thrombi,
bilateral pulmonary emboli, and extensive systemic arterial
thrombosis as the inaugural presentation of an unrecognized
cardiomyopathy is exceedingly rare. Outside of APS, advanced
malignancy, and catastrophic systemic inflammatory states,
most reported cases of multi-territory thromboembolism have
an identifiable hypercoagulable driver [7, 8]. In the present
case, however, comprehensive hematologic evaluation, in-
cluding antiphospholipid antibody testing, myeloproliferative
neoplasm markers (JAK2, CALR, MPL), ADAMTS13 activ-
ity, and antithrombin III, was entirely negative. The profound
hemodynamic derangement from newly diagnosed severe sys-
tolic HF with an EF of 20% in the setting of concurrent atrial
flutter was, ultimately, the most plausible and parsimonious
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Figure 4. Apical four-chamber view on transthoracic echocardiography. Blue arrow: large mobile left atrial thrombus (3.1 x 2.1
cm) near the left atrial appendage, appearing as a mobile, heterogeneously echogenic mass. LA: left atrium; LV: left ventricle;
RA: right atrium; RV: right ventricle.

Table 3. Transthoracic Echocardiographic Findings

Parameter

LVEF

LVDd

LVDs

Left atrial size

Right atrial size
Right ventricular size
TAPSE

PASP

Inferior vena cava
Pericardial effusion
LV apical thrombus
LA thrombus (near LAA)
PFO/ASD

Valvular pathology

Value

~20% (severely reduced)
Not documented

Not documented
Severely dilated
Severely dilated
Moderately dilated

Not documented

49 mm Hg (moderate pulmonary hypertension)
Moderately dilated
Small-to-moderate

1.77 x 1.81 cm, mobile
3.1 x 2.1 cm, mobile
Absent

Trace mitral and tricuspid regurgitation

LA: left atrium; LAA: left atrial appendage; LV: left ventricular; LVDd/LVDs: LV end-diastolic/end-systolic diameter; LVEF: left ventricular ejection frac-
tion; PASP: pulmonary artery systolic pressure; PFO/ASD: patent foramen ovale/atrial septal defect; TAPSE: tricuspid annular plane systolic excursion.
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Figure 5. CT angiography of the abdomen and pelvis. Blue arrow: filling defect within the left common iliac artery representing
acute arterial thrombus, part of extensive arterial thrombosis extending through the left iliac system to the common femoral artery.

CT: computed tomography.

unifying explanation.

As described by Virchow’s triad, the pathogenesis of intra-
cardiac thrombus formation results from the interplay of blood
stasis, endocardial injury, and systemic hypercoagulability [3].
In HF, each of these components is simultaneously activated:
low cardiac output and elevated filling pressures produce stag-
nant blood flow; cardiac dilatation stretches and functionally
injures the endocardium; and neurohormonal activation, in-
cluding elevated thrombin generation and impaired fibrinoly-
sis via increased plasminogen activator inhibitor-1, generates
a systemic prothrombotic milieu [3, 5]. The addition of atrial
flutter, which creates the atrial mechanical standstill and blood
stasis conducive to left atrial and appendage thrombus forma-
tion, amplified each component of this triad, particularly the
stasis element, to a degree sufficient to produce simultaneous
thrombus formation across multiple vascular territories.

The importance of APS exclusion and its caveats

APS is arguably the single most important diagnosis to exclude
in any patient presenting with unprovoked multi-territory
thromboembolism [14, 15]. Exclusion was pursued rigorously

in this patient, with lupus anticoagulant, anticardiolipin anti-
bodies, and anti-beta-2-glycoprotein I antibodies all returning
negative. However, two critical caveats merit emphasis. First,
APS diagnosis requires persistent positivity on two occasions
at least 12 weeks apart, and single-point negative testing in
the acute setting does not definitively exclude the condition.
Second, heparin therapy can produce false-positive lupus an-
ticoagulant results [14, 16]. Repeat testing off anticoagulation
at 12-week interval should be considered if clinical suspicion
remains elevated, particularly if thrombosis recurs despite ad-
equate anticoagulation. In this patient, the sustained absence of
recurrent thromboembolism on long-term apixaban, combined
with the clear cardiac etiology, argues against a concurrent
APS phenotype.

The TTN mutation: a unifying molecular diagnosis with
clinical implications

The identification of a pathogenic TTN variant by genetic car-
diomyopathy panel testing provides the most likely molecu-
lar etiology for this patient’s DCM. Titin is the largest protein
in the human body, functioning as a molecular spring within
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Table 4. Differential Diagnosis of Unprovoked Multi-Territory Thromboembolism, Rationale for Consideration, and Result of Evalu-

ation in This Patient

Diagnosis Key tests performed Result/exclusion rationale

APS Lupus anticoagulant, All negative (initial). Note: APS requires confirmation at >
anticardiolipin Ab (IgG/ 12 weeks; cannot be definitively excluded on single testing.
1gM), anti-p2-GP1 Ab Heparin therapy may produce false-positive LA results.

MPN CALR mutation, MPL Negative. JAK2 V617F negative. BCR-ABL negative
exon 10 mutation

TTP ADAMTSI13 activity Normal - TTP excluded.

Antithrombin III deficiency Antithrombin III level Normal - AT III deficiency excluded.

Protein C/protein S deficiency ~ Absent Excluded

Factor V Leiden/ Negative Excluded

prothrombin mutation

Occult malignancy Clinical exam, blood/sputum
cultures, procalcitonin;
CT imaging reviewed

NBTE Echocardiography, blood cultures

Nephrotic syndrome Urinalysis/urine protein

Connective tissue disease (SLE) Negative

Aortic source (mural
thrombus/atheroma)

CT aorta reviewed as part
of CT angiography
Endocrine disorder (Cushing/ Cortisol was normal

hyperaldosteronism)

Ischemic cardiomyopathy Clinical assessment, ECG,

echocardiography

New-onset HFrEF with atrial
flutter (primary diagnosis)

Echocardiography, ECG, NT-
proBNP, clinical course

No overt malignancy identified. Age-appropriate
cancer screening recommended at follow-up per
guidelines (2026 AHA/ACC PE guidelines).

No valvular vegetations or leaflet abnormalities on TTE; blood
cultures negative. NBTE unlikely but TEE not performed.

Negative for infection
ANA, anti-dsDNA negative.

No aortic mural thrombus or complex atheroma identified.

No clinical features suggestive; excluded

Coronary angiography not performed. Diffuse LV
dysfunction and absence of ischemic symptoms argue
against ischemic etiology, but cannot be excluded.

EF 20%, atrial flutter with 2:1 conduction, markedly elevated NT-
proBNP, all consistent. Most parsimonious unifying diagnosis.

AHA/ACC: American Heart Association/American College of Cardiology; ANA: antinuclear antibody; APS: antiphospholipid syndrome; CT: computed
tomography; ECG: electrocardiogram; EF: ejection fraction; HFrEF: heart failure with reduced ejection fraction; LA: left atrium; LV: left ventricular;
MPN: myeloproliferative neoplasm; NBTE: non-bacterial thrombotic endocarditis; NT-proBNP: N-terminal pro-B-type natriuretic peptide; PE: pulmo-
nary embolism; SLE: systemic lupus erythematosus; TTE: transthoracic echocardiography; TTP: thrombotic thrombocytopenic purpura;

the sarcomere that governs passive myocardial stiffness and
mechanosensation. Truncating variants in TTN (TTNtv) are
the single most common identified genetic cause of DCM,
identified in approximately 18% to 25% of familial DCM
cases and 5% to 6% of sporadic DCM [12, 13]. TTN-related
DCM frequently co-segregates with atrial fibrillation and flut-
ter, a feature of the clinical phenotype that is mechanistically
distinct from secondary arrhythmia: TTN variants impair car-
diomyocyte mechanical homeostasis and may promote both
atrial and ventricular remodeling through sarcomeric dysfunc-
tion, explaining why arrhythmia management is particularly
important in this genetic subgroup [12].

From a clinical management standpoint, the TTN diag-
nosis has immediate implications for family members. TTN-
related DCM follows autosomal dominant inheritance with
variable and often age-dependent penetrance; unaffected first-
degree relatives harbor the pathogenic variant at a 50% prior
probability and may develop DCM over time, particularly in
response to cardiac stressors such as pregnancy, viral infection,
or tachyarrhythmia. Cascade genetic screening of first-degree

relatives, followed by serial echocardiographic surveillance
of variant carriers, is now standard practice per international
DCM guidelines and the 2022 American Heart Association/
American College of Cardiology (AHA/ACC) guideline for
the diagnosis and treatment of heart failure [17, 18].

The surgical course of this patient exemplifies the iterative
and often refractory nature of embolic arterial occlusion arising
from intracardiac sources when the underlying cardiac disease
and atrial arrhythmia remain untreated. Initial embolectomy
achieved partial limb salvage, but graft thrombosis reflected
ongoing embolization from persistent intracardiac thrombi in
the setting of uncontrolled atrial flutter and ongoing HFrEF.
The decision to proceed with femoral-femoral bypass recog-
nized the extent of proximal arterial occlusion, yet graft fail-
ure in the context of ongoing thromboembolism necessitated
BKA as the definitive procedure. This sequence underscores
a fundamental principle: surgical revascularization for cardi-
oembolism cannot succeed in durable fashion until the cardiac
source is effectively treated. Anticoagulation, cardiac rhythm
control, and optimization of ventricular function are not ancil-
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lary interventions in this setting but co-equal components of
the treatment strategy alongside surgical arterial management.

Anticoagulation: strategy and duration

The AHA scientific statement on LV thrombus management
recommends anticoagulation with a vitamin K antagonist
(VKA) or direct oral anticoagulant (DOAC) for at least 3 to 6
months in patients with LV thrombus in the setting of DCM,
with consideration of indefinite therapy in those whose LV
systolic function does not improve beyond an EF of 35% or
who have persistent apical akinesis [1]. In the present case,
the choice of apixaban at discharge was appropriate given the
multiplicity of indications: persistent intracardiac thrombus at
discharge, atrial flutter (which carries an embolic risk compa-
rable to atrial fibrillation and warrants anticoagulation per the
same risk-stratification principles), and prior systemic embo-
lism [19].

The subsequent resolution of intracardiac thrombi at
3-month follow-up echocardiography and EF recovery to 42%
at 6 months raises the important clinical question of optimal
anticoagulation duration. Per AHA guidance, discontinuation
of anticoagulation may be considered when LVEF improves
beyond 35% and thrombus has resolved, though this must be
balanced against the patient’s prior catastrophic embolic his-
tory and the atrial flutter/fibrillation burden [1]. Following
successful ablation with durable sinus rhythm restoration, on-
going shared decision-making regarding anticoagulation dura-
tion, incorporating the patient’s bleeding risk, functional re-
covery trajectory, and preference, is warranted. Notably, there
is no evidence that surgery for persistent LV thrombus offers
net benefit over medical therapy, reinforcing that anticoagula-
tion and GDMT are the primary therapeutic tools [1].

The role of atrial flutter/fibrillation ablation in cardiac
recovery

The contribution of uncontrolled atrial flutter to this patient’s
severe initial ventricular dysfunction may have been substan-
tial. Tachycardia-mediated cardiomyopathy, a reversible form
of HF resulting from sustained rapid ventricular rates impair-
ing myocardial perfusion and energetics, can occur with chron-
ic atrial flutter and may account for a significant proportion of
the observed ventricular dysfunction, particularly in patients
without ischemic coronary disease [20]. The substantial LVEF
improvement from 20% at presentation to 42% at 6 months, in
a patient who underwent successful ablation with durable si-
nus rhythm restoration and who received optimized GDMT, is
consistent with at least a partial tachycardia-mediated compo-
nent to the initial cardiomyopathy, superimposed on the TTN-
related structural substrate.

Catheter ablation for atrial flutter achieves durable sinus
rhythm in 80% to 90% of patients and is now considered the
preferred rhythm control strategy for typical isthmus-depend-
ent atrial flutter over antiarrhythmic drug therapy given superi-
or long-term efficacy and safety [21]. In patients with concur-

rent atrial fibrillation, as was present in this case, pulmonary
vein isolation in addition to cavotricuspid isthmus ablation is
generally recommended. The achievement of durable sinus
rhythm in this patient was likely a critical contributor to ven-
tricular recovery, alongside GDMT, by eliminating the rate-
related cardiomyopathy component and reducing the ongoing
thrombogenic atrial milieu.

Cardiac recovery: distinguishing TTN-related cardiomyo-
pathy from reversible components

The improvement of LVEF from 20% to 42% at 6 months with
resolution of all intracardiac thrombi represents a clinically
significant and multifactorially determined recovery. Three
mechanisms likely contributed in a non-additive fashion: (1)
relief of tachycardia-mediated cardiomyopathy through suc-
cessful ablation and rate control; (2) reverse remodeling from
optimized neurohormonal blockade with the combination of
sacubitril/valsartan (which has the strongest evidence for LV
reverse remodeling among HF medications), an sodium—glu-
cose cotransporter 2 inhibitor, and a mineralocorticoid re-
ceptor antagonist; and (3) alleviation of inflammatory and
hemodynamic stressors from treated pulmonary embolism and
restored forward cardiac output [18, 22]. Whether the residual
ventricular dysfunction (EF 42%, below the normal threshold
of 50% to 55%) represents the irreversible TTN-related struc-
tural substrate or an incompletely recovered reversible compo-
nent remains to be determined by continued echocardiographic
follow-up. Patients with TTN-related DCM who recover LVEF
should remain on GDMT indefinitely given the propensity for
relapse, particularly during physiological stressors, and should
undergo continued genetic counseling and monitoring [12, 13].

In patients with acute pulmonary embolism without iden-
tifiable major reversible risk factors, occult cancer is diag-
nosed within the first year in 4% to 10% [23, 24]. Although
this patient’s multi-territory thromboembolism ultimately had
a clear hemodynamic and genetic explanation, age-appropriate
cancer screening remains warranted as standard of care. Ex-
tended workup with positron emission tomography (PET)/CT
for occult malignancy has not demonstrated a mortality benefit
over standard cancer screening strategies in randomized trial
data [23].

This case teaches several lessons applicable to clinicians
across disciplines. First, new-onset HFrEF with concurrent
atrial flutter can generate sufficient hemodynamic derange-
ment to drive catastrophic multi-territory thromboembolism
in the complete absence of other identifiable hypercoagula-
ble states. Second, multi-territory thromboembolism demands
simultaneous pursuit of cardiac optimization and surgical
management: revascularization alone, without addressing the
cardiac source of embolism, is predictably insufficient. Third,
genetic evaluation should be considered early in unexplained
DCM, as the identification of a pathogenic TTN variant has
immediate implications for prognosis, management, and fam-
ily screening. Fourth, meaningful ventricular recovery, includ-
ing intracardiac thrombus resolution and LVEF improvement,
is achievable even after severe initial dysfunction when rhythm
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is controlled and GDMT is optimized, offering a prognostical-
ly important and motivating finding for patients and clinicians
alike. Fifth, the duration and agent of anticoagulation in this
setting require individualized, dynamic reassessment as cardi-
ac function evolves, integrating the patient’s atrial arrhythmia
burden, LVEF trajectory, thrombus status, and bleeding risk.

Learning points

New-onset HFrEF with concurrent atrial flutter can generate
sufficient hemodynamic derangement (blood stasis, endocar-
dial injury, and a neurohormonal hypercoagulable milieu) to
drive catastrophic multi-territory thromboembolism in the
complete absence of other identifiable hypercoagulable dis-
ease.

Surgical revascularization for cardioembolism requires
simultaneous cardiac source control: anticoagulation, rhythm
management, and ventricular optimization are co-equal treat-
ment priorities alongside arterial surgery and must proceed in
parallel, not sequentially.

A pathogenic TTN (titin) variant should be considered in
unexplained DCM. Its identification has immediate implica-
tions for prognosis, management, and cascade genetic screen-
ing of first-degree relatives, for whom echocardiographic sur-
veillance is warranted.

APS evaluation in the acute setting must account for its
limitations: a single negative result does not exclude the diag-
nosis (two positive tests > 12 weeks apart are required), and
heparin therapy may cause false-positive lupus anticoagulant
results. Repeat testing off anticoagulation at 12 weeks should
be considered if clinical suspicion persists.

Meaningful ventricular recovery, including complete in-
tracardiac thrombus resolution and LVEF improvement from
20% to 42%, is achievable with GDMT, successful rhythm
control, and sustained anticoagulation, even after catastrophic
initial presentation.

Tachycardia-mediated cardiomyopathy from uncontrolled
atrial flutter may contribute substantially to the degree of ini-
tial ventricular dysfunction; catheter ablation achieving dura-
ble sinus rhythm is an important reversible driver of recovery
in addition to GDMT.

The choice and duration of anticoagulation in multi-terri-
tory cardioembolism require individualized, longitudinal reas-
sessment as LVEEF, atrial arrhythmia burden, thrombus status,
and bleeding risk evolve over time.

Supplementary Material

Suppl 1. Chest X-ray at initial presentation revealing cardio-
megaly (yellow arrow) and a hazy opacity in the right lower
lung indicated by the red arrow (atelectasis vs. pneumonia).
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