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ABSTRACT 

	Aims: The study reports a pediatric series of intracardiac thrombi and to discuss their clinical, diagnostic, and therapeutic aspects in the light of current literature.
Study Design: Case series and literature review.
Place and Duration of Study: Department of Pediatrics, Children’s Hospital, Rabat, Morocco, 2023–2024.
Methodology: We retrospectively analyzed five pediatric patients aged 3 months to 13 years who were diagnosed with intracardiac thrombi of various etiologies. Clinical data, laboratory tests, imaging results, therapeutic strategies, and outcomes were collected from medical records.
Results: The series included five children: one adolescent with hyperhomocysteinemia complicated by a left ventricular thrombus, a premature infant with a central venous catheter and right atrial thrombus, a 7‑month‑old with severe heart failure and left ventricular thrombus, a teenager with Behçet’s disease and right ventricular thrombus, and an infant with protein C/S deficiency and left ventricular thrombus. Management relied mainly on anticoagulation with low‑molecular‑weight heparin and vitamin K antagonists, alongside etiological treatments when indicated. Outcomes were variable: two patients died, two showed favorable recovery, and one was lost to follow‑up.
Conclusion: Intracardiac thrombi in children are rare but potentially fatal conditions. Early recognition using echocardiography and timely initiation of anticoagulation are essential to prevent embolic complications. Prognosis depends on underlying pathology and rapid multidisciplinary management. Preventive strategies should address modifiable risk factors such as catheterization and uncorrected coagulation disorders.
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1. INTRODUCTION 

Intracardiac thrombi are rare but serious conditions in the pediatric population, with potentially life‑threatening consequences due to systemic or pulmonary embolism [1–3]. Their true prevalence remains difficult to establish, as most data come from adult cohorts and pediatric cases are reported mainly as isolated observations or small series [4,5]. Nevertheless, improvements in echocardiography and cardiac magnetic resonance imaging have enhanced the recognition of these thrombi in children [6,7].
The pathogenesis is explained by Virchow’s triad, which combines endothelial injury, blood stasis, and hypercoagulability [8,9]. In children, several predisposing factors have been identified, including congenital heart disease, dilated cardiomyopathy, systemic inflammatory disorders such as Behçet’s disease, and hematological abnormalities like protein C or S deficiency or hyperhomocysteinemia [10–13]. Iatrogenic causes, particularly central venous catheters, are also major contributors in neonates and infants [14,15].
Diagnostic confirmation relies primarily on transthoracic echocardiography (TTE), which is widely available and non‑invasive [16]. Transesophageal echocardiography (TEE) and cardiac MRI provide additional accuracy in evaluating thrombus size, mobility, and risk of embolization [17,18].
Management is not standardized in pediatrics and is often extrapolated from adult guidelines. Anticoagulation with unfractionated heparin, low‑molecular‑weight heparin (LMWH), or vitamin K antagonists remains the mainstay of therapy [19,20]. Surgical thrombectomy may be considered in selected cases with large, mobile, or refractory thrombi [21]. Despite these measures, prognosis remains guarded, and mortality is high in infants with severe underlying disease [22,23].
Recent reviews stress the importance of early recognition and multidisciplinary management to improve outcomes [24–26]. The aim of this article is to present five pediatric cases of intracardiac thrombi of diverse etiologies and to discuss their clinical, diagnostic, and therapeutic implications in the light of current literature.


2. CASE PRESENTATION

Case 1. A 13‑year‑old boy with hyperhomocysteinemia presented with asthenia and dyspnea. TTE demonstrated left ventricular dysfunction with global hypokinesia and a large intraventricular thrombus. He was treated with LMWH, heart failure therapy, and folate supplementation. Follow‑up TTE confirmed thrombus resolution.
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Figure 1. Transthoracic echocardiography (parasternal long‑axis view) in Case 1 showing a well‑defined echogenic intracavitary mass in the left ventricle, consistent with thrombus.
Case 2. A 3‑month‑old premature infant with central venous catheterization was admitted for respiratory distress and poor feeding. Echocardiography confirmed a right atrial thrombus associated with dilated cardiomyopathy. Despite anticoagulation and supportive care, the patient died. Original echocardiographic images were not available from archives. However, TTE (subcostal four‑chamber view) revealed a right atrial echogenic mass adherent to the atrial wall, consistent with thrombus.
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Figure 2. Transthoracic echocardiography (subcostal four‑chamber view) in Case 2 demonstrating a right atrial echogenic mass adherent to the atrial wall, consistent with thrombus. (Original images not available; description provided in lieu of figure.)
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Case 3. A 7‑month‑old boy presented with fever, hemoptysis, and severe heart failure. TTE identified a large left ventricular thrombus with severe systolic dysfunction. Despite management with diuretics, digoxin, and LMWH, the infant died.
Figure 3. Transthoracic echocardiography (M‑mode) in Case 3 showing left ventricular dilatation and impaired systolic function, providing a substrate for thrombus formation.
Case 4. A 13‑year‑old boy with Behçet’s disease and poor treatment adherence presented with chest pain. Echocardiography demonstrated a right ventricular thrombus. He received anticoagulation and immunosuppressive therapy, with partial thrombus regression on follow‑up. Original echocardiographic images were not available. TTE (apical four‑chamber view) showed a homogeneous echogenic mass in the right ventricle, attached to the free wall, suggestive of thrombus.
Figure 4. Transthoracic echocardiography (apical four‑chamber view) in Case 4 demonstrating a large echogenic mass in the right ventricle attached to the free wall, consistent with thrombus. (Original images not available; description provided in lieu of figure.)
Case 5. A 13‑month‑old girl with protein C/S deficiency presented with recurrent respiratory infections. Echocardiography revealed a left ventricular thrombus. She was treated with LMWH and supportive care. The thrombus persisted on follow‑up, and the patient was lost to follow‑up. Original echocardiographic images were not available. TTE (parasternal long‑axis view) revealed a homogeneous echogenic mass in the left ventricle, consistent with thrombus.
Figure 5. Transthoracic echocardiography (parasternal long‑axis view) in Case 5 showing a homogeneous echogenic mass within the left ventricle, consistent with thrombus formation. (Original images not available; description provided in lieu of figure.)


3. discussion

The five cases illustrate diverse clinical and etiological settings of intracardiac thrombi in children. Predisposing factors included coagulation disorders (hyperhomocysteinemia, protein C/S deficiency), systemic inflammatory disease (Behçet’s disease), cardiomyopathy, and central venous catheterization [1–4]. These risk factors are consistent with Virchow’s triad in pediatric thrombosis [5,6].
Clinical presentation was nonspecific, ranging from respiratory distress to chest pain. This variability is consistent with literature where thrombi often remain silent until complications occur [7,8]. Echocardiography was the cornerstone of diagnosis. TTE was systematically performed as the first‑line investigation. When image quality was limited, TEE was considered, and in selected cases cardiac MRI was used for further evaluation [9–11]. This multimodal imaging pathway allowed reliable confirmation of thrombi and guided management.
Management relied mainly on anticoagulation with LMWH, supplemented by supportive or disease‑specific therapies. Vitamin K antagonists or direct oral anticoagulants may be used in older children [12,13]. Surgery is reserved for refractory cases with large or mobile thrombi but carries significant risk [14]. Outcomes remain variable, particularly in infants with hemodynamic compromise [15,16].
Preventive strategies include careful monitoring of central venous catheters and early screening for thrombophilia in unexplained cases [17]. Multidisciplinary management involving cardiology, hematology, and intensive care teams is essential.
Our series contributes to limited pediatric data, highlighting diverse etiologies and outcomes. It underscores the importance of early recognition, multimodal imaging, and timely anticoagulation to reduce morbidity and mortality.


4. Conclusion
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Consent 

Written informed consent for publication was obtained from the parents of all patients, including permission to use de‑identified echocardiographic images. For cases where original images were not available (Cases 2, 4, and 5), detailed textual descriptions of echocardiographic findings were provided instead, with parental consent for publication.


Ethical approval 

Ethical approval was not required for this retrospective case series, as per institutional policy. Written informed consent for participation and publication, including images and case details, was obtained from the parents of all patients.

Definitions, Acronyms, Abbreviations

CVC: Central Venous Catheter
ETT: Transthoracic Echocardiography
ETO: Transesophageal Echocardiography
HBPM / LMWH: Low-Molecular-Weight Heparin
HTAP / PH: Pulmonary Hypertension
INR: International Normalized Ratio
IT: Tricuspid Insufficiency
IM: Mitral Insufficiency
MRI: Magnetic Resonance Imaging
RCF: Fetal Heart Rate (Rythme Cardiaque Fœtal)
SD: Standard Deviation
VKA: Vitamin K Antagonist
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