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Abstract

Tuberous sclerosis complex (TSC) is a rare genetic disorder marked by benign tumor formation in
multiple organs, frequently involving the heart and central nervous system (CNS). We present a case
study of a premature infant with genetically confirmed TSC and coexisting cardiac rhabdomyomas
(CRs) and subependymal giant-cell astrocytomas (SEGAs). The patient was treated with oral
sirolimus starting at 3 months of age. Cardiac lesions exhibited complete resolution within 6 months
of therapy, as evidenced by echocardiography and normal myocardial strain. CNS imaging at 12
months showed partial SEGA regression and no seizure activity. Treatment was well tolerated, with
no adverse events reported. This case illustrates the potential of early sirolimus therapy to accelerate
tumor regression in both cardiac and CNS lesions, highlighting its value in the conservative
management of TSC in infancy. However, key questions remain regarding therapy duration, long-
term outcomes, and prognostic use of myocardial deformation indices. Further clinical trials are
warranted to refine treatment strategies in this age group. Our case is notable for early therapy
initiation at 3 months in a preterm infant.
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Figure 1. 2D and 3D images of the lesions before treatment. Reports suggest approximately 60% of children with
TSC present with cardiac rhabdomyomas (CRs). These tumors can undergo spontaneous regression, although

the underlying mechanisms are not fully understood. Partial regression of CRs has been reported in about 50%
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of cases, and with complete resolution in approximately 18% [1]. CRs can lead to serious cardiac complications,
typically observed during fetal life or the early neonatal period. Such complications may result from obstruction
of intracavitary spaces and/or cardiac valves, involvement of the conduction system causing atrioventricular
block, or the formation of a substrate for atrial or ventricular tachycardia. These issues can lead to low cardiac
output syndrome, congestive heart failure, and even sudden cardiac death. Mortality from cardiac complications
is estimated at around 9.5% [1]. In most cases, treatment is not required as the lesions regress spontaneously.
However, patients with left ventricular outflow tract obstruction or refractory arrhythmias may require surgical
resection. Prognosis depends on the number, size, and location of lesions, as well as the presence of associated
anomalies. Overall, despite the potential for regression, cardiac manifestations present a clinical problem in
about one-third of cases. A multidisciplinary team—including a clinical geneticist, pediatric cardiologist,
neonatologist, and pediatric oncologist specializing in solid tumors—managed the case of a 1-month-old
premature infant diagnosed with TSC according to international criteria. The infant was born at 35 weeks’
gestation, weighing 1980 g and measuring 44 cm, and was one of four siblings; the mother had experienced three
spontaneous abortions. The neonatal period was complicated by infection and respiratory failure. Diagnosis
occurred at 1 month due to a detected heart murmur. Echocardiography revealed cardiac rhabdomyomatosis
(Figure 1), prompting clinical and genetic evaluation. A TSC2 gene (chromosome 16p13.3) mutation was
identified —“c.976-15G>A", and imaging (Gd-enhanced MRI and transcranial ultrasound) confirmed multiple
SEGAs and CRs.

Figure 2. 2D and 3D images at 9 months post-treatment. Everolimus therapy (Rapamune) began at 3 months of
age. Sirolimus, administered as an oral suspension, was started at a weight-adjusted dose based on the standard
1 mg/m? once daily (1 m? = 30 kg). Serum levels were monitored every 8 weeks (therapeutic range: 4-10 ng/mL),
and dose adjustments were made accordingly. Toxicity was assessed using CTCAE v3.0. SEGA response was
evaluated using RECIST v1.1. Follow-ups were conducted at 6 and 9 months via echocardiography and at 12
months via CNS MRI. Clinically, the infant thrived, with no seizures or heart failure, and demonstrated normal
weight gain. The best cardiac response (BCR) occurred between 4 and 6 months of therapy, with complete

resolution of intracardiac tumors on echocardiography, shown on the images above.
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Figure 3. Myocardial deformation indices at 9 months, demonstrating absence of residual intramural lesions.
The patient, a male infant (therapy from April 2024 to January 2025), had a birth weight of 1980 g, increasing to
4000 g by therapy initiation. He remained clinically stable, with no cardiac or CNS symptoms, nor abnormalities
found by exams. Myocardial strain at 9 months showed normal global longitudinal strain (GLS, —23.7%),
supporting therapy discontinuation in light of tumor disappearance. Cardiac involvement in TSC often
predominates in the fetal and early infant periods, typically followed by spontaneous involution. In our case,
sirolimus demonstrated significant efficacy in treating multiple, large CRs, both intracavitary and intramural,
without rhythm or conduction abnormalities. A key question during follow-up was the timing of therapy
discontinuation, confirmation of intramural lesion resolution, and monitoring of myocardial deformation
indices. Treatment resulted in complete tumor resorption—i.e., a full therapeutic response. For CNS lesions,
mass reduction decreases refractory epilepsy risk. mTOR inhibitors may be crucial in neonates or infants with
CRs and cardiac complications, as rapid tumor volume reduction can improve prognosis by alleviating life-
threatening arrhythmias or intracardiac obstructions, reducing surgical intervention. Case reports and small

series support mTOR inhibitor use in infants and fetuses [11-14].
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Figure 4. MRI scans before treatment and at 9 months. CNS changes in TSC include subependymal giant-cell
astrocytomas (SEGAs), epilepsy, intellectual disability, and autism spectrum disorder. In certain cases, SEGA
may require surgical resection, particularly when causing obstructive hydrocephalus; incomplete excision is
associated with a propensity for recurrence. Recently introduced oral mTOR inhibitors in mammalian models

have shown efficacy in reducing SEGA volume and improving seizure control in patients with TSC-related
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intractable epilepsy. Currently, no randomized clinical trials have been conducted in infants (0-36 months),
particularly those younger than 12 months, to assess drug dosing and CNS lesion evolution. The aim of our
study was to assess the safety and efficacy of daily sirolimus treatment for CRs and SEGAs in a single case under
12 months of age with genetically confirmed TSC, as well as echocardiography as a diagnostic and tracking
method. MRI-confirmed SEGA diagnosis pre-therapy and at 12 months showed partial response without
significant size progression and no seizures. Main CNS lesions were subependymal along both lateral ventricles,
with normal ventricular morphology. MRI follow-up showed CNS manifestations stabilized, with partial

regression in over 50% of lesions and absence of seizures.
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