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Abstract:
Aim. Transcatheter closure of ventricular septal defect (VSD) in infants under 10 kg is technically
challenging due to small patient size, vascular access limitations, and increased risk of complications.
Exclusive arterial access may offer procedural advantages by simplifying the approach. This study
evaluates the safety, efficacy, and mid-term outcomes of transcatheter VSD closure using only arterial
access in infants under 10 kg.
Materials and methods. Twenty infants (9 males [45%], 11 females [55%]) with a median age of
14.5 months (IQR 10–21.5) and median weight of 8.95 kg (IQR 8–9) underwent transcatheter VSD
closure via arterial access alone. Median VSD size was 4.5 mm (IQR 3.5–4.95), and device diameter
ranged from 7x5 to 8x6 mm (median 7x5). Median fluoroscopy dose was 19 mGr (IQR 13–29.5),
and median procedure time was 50 minutes (IQR 40–60). The median follow-up duration was 15
months (IQR 12–22).
Results. Procedural success was 100%. Residual shunt at 1 year was observed in 15% of patients.
Tricuspid regurgitation occurred in 30%, with no aortic regurgitation reported. No major complica-
tions or mortality were documented.
Conclusion. Transcatheter VSD closure in infants under 10 kg using only arterial access is a feasible
and safe approach with favorable mid-term outcomes. This technique may reduce procedure time
and contrast load, making it an attractive option for small infants.
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Introduction
Ventricular septal defect (VSD) is the most common congenital heart defect and frequently

necessitates early intervention to prevent heart failure, pulmonary hypertension, and impaired growth
in infants [1,3,5,6]. While surgical repair remains the gold standard, transcatheter device closure has
emerged as a less invasive alternative with promising results, especially in infants and young children
[3,6,8]. However, transcatheter closure in infants weighing less than 10 kg remains technically
challenging due to small vessel size, increased risk of vascular and device-related complications, and
anatomical proximity to the conduction system and cardiac valves [1–3,5,7,8].

Traditionally, both femoral arterial and venous access are used to facilitate device delivery and
hemodynamic monitoring [8]. Arterial access alone has been proposed as a means to simplify the
procedure, potentially reducing procedure time and the amount of contrast used, which is particularly
advantageous in small infants susceptible to volume overload and contrast-induced nephropathy [2,7].
Recent studies have demonstrated that minimizing access routes may also decrease the risk of trauma
to vascular structures and reduce procedural complexity [2,7].

Despite these potential advantages, the risk of complications such as device embolization,
residual shunt, tricuspid and aortic regurgitation, and conduction disturbances—including complete
heart block—remains higher in infants under 10 kg compared to older children [1,3–5,7]. The
importance of careful patient selection, device sizing, and procedural technique is underscored by
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recent studies, including logistic regression analyses of factors associated with ventricular remodeling
and outcomes after VSD closure [1,3,7].

Given the growing number of infants under 10 kg who are candidates for transcatheter VSD
closure, and the ongoing need to minimize procedural risks and improve outcomes, this study
presents our single-center experience with transcatheter VSD closure in infants under 10 kg using
only arterial access. We focus on demographic characteristics, procedural parameters, complications,
and mid-term clinical outcomes.
Materials and Methods

Patient Population
Twenty infants with isolated perimembranous (PM) VSDs underwent transcatheter closure via

arterial access alone at our center between 2022 and 2024.
Inclusion Criteria
Infants included in this study underwent percutaneous closure of PM VSD characterized by a

clinically significant left-to-right shunt accompanied by volume overload of the left heart chambers.
Volume overload was defined echocardiographically as a left ventricular end-diastolic diameter
(LVEDD) Z-score 2.0. Indications for closure comprised heart failure refractory to medical therapy,
recurrent respiratory infections, and failure to thrive not attributable to malnutrition.

Prior to the procedure, all patients underwent comprehensive transthoracic echocardiography
(TTE) to evaluate the location, morphology, size, and hemodynamic significance of the PM VSD.
Particular attention was given to the proximity of the defect to the aortic and tricuspid valves, as well
as the assessment of any associated aortic or tricuspid valve insufficiency. Patients were considered
suitable for transcatheter closure if they had adequate sub aortic rim (more than 2mm), intact aortic
valve.

Exclusion Criteria
Children were excluded from this study if they exhibited a deficient sub-aortic rim (defined

as 2mm), or if they had aortic regurgitation. Additional exclusion criteria included the presence of
left or right ventricular outflow tract obstruction, or any additional cardiac anomalies that required
surgical intervention.

Pre-procedural Assessment
Patients with significant aortic valve prolapse, severe pulmonary hypertension, or other con-

traindications were excluded.
Procedure
All procedures were performed under general anesthesia with fluoroscopic and echocardio-

graphic guidance. Only femoral arterial access was obtained; venous access was not used. The
procedural technique extensively detailed (device selection) in other publication [20]. All procedures
performed using Lifetech Konar MF occluder. The amount of contrast used was minimized by direct
arterial approach and real-time echocardiographic monitoring.

Follow-up
Residual shunts, valvular regurgitation, and conduction disturbances were assessed at 1, 6 and

12 months post-procedure and annually thereafter.
Results

Patient Demographics and Clinical Characteristics
A total of 20 infants were included in the study, comprising 9 males (45%) and 11 females

(55%). The median age was 14.5 months (IQR 10–21.5), and the median weight was 8.95 kg (IQR
8–9). The median ventricular septal defect (VSD) size measured by echocardiography was 4.5 mm
(IQR 3.5–4.95).

Procedural Parameters
All procedures were performed using arterial access only. The median device diameter was

7x5 mm (range 7x5–8x6 mm). The median fluoroscopy dose was 19 mGr (IQR 13–29.5), and the
median procedure time was 50 minutes (IQR 40–60).

Clinical Outcomes and Complications
Patients were followed clinically and echocardiographically for a median of 15 months (IQR

12–22).
- Procedural success was achieved in all patients.
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- At 1-year follow-up, residual shunting was detected in 15% of patients; all cases were hemo-
dynamically insignificant.

- Tricuspid regurgitation was observed in 30% of patients, mostly mild and stable throughout
the follow-up period.

- No cases of aortic regurgitation were reported.
- No conduction disturbances, including complete atrioventricular block, were documented.
- There were no deaths or major complications during the follow-up.

Table 1. Clinical and Procedural Characteristics of Patients (n=20)

Parameter Value
Male sex, n (%) 9 (45%)
Female sex, n (%) 11 (55%)
Age (months), median (IQR) 14.5 (10–21.5)
Weight (kg), median (IQR) 8.95 (8–9)
VSD size (mm), median (IQR) 4.5 (3.5–4.95)
Device diameter (mm), median
(IQR)

7x5 (7x5–8x6)

Fluoroscopy dose (mGr), me-
dian (IQR)

19 (13–29.5)

Procedure time (minutes), me-
dian (IQR)

50 (40–60)

Residual shunt at 1 year, % 15%
Tricuspid regurgitation, % 30%
Aortic regurgitation, % 0%
Follow-up duration (months),
median (IQR)

15 (12–22)

Discussion:
This study demonstrates that transcatheter VSD closure in infants under 10 kg using only arterial

access is feasible, safe, and effective. The procedural success rate of 100% and low complication
rates are consistent with previously reported outcomes using conventional dual-access techniques
[1,3,5,7,8].

One notable advantage of only arterial access is the potential for a more streamlined and efficient
procedure. Our median procedure time compares favorably with published data, suggesting that
retrogradely passing VSD can simplify catheter manipulation and device deployment [2,7]. This
efficiency may translate into reduced anesthesia time, which is particularly beneficial in the fragile
infant population [2,7].

Additionally, the median fluoroscopy dose and the minimized use of contrast agent indicate that
the arterial-only approach can reduce radiation exposure and contrast load compared to traditional
methods involving both arterial and venous access [2,7]. Reduced contrast volume is advantageous
in infants, who are more susceptible to contrast-induced nephropathy and volume overload.

The 15% incidence of residual shunts aligns with previous reports and reflects the technical
challenges inherent to device closure in small infants [1,3,5,7,8]. Tricuspid regurgitation was observed
in 30% of patients, mostly mild and stable, consistent with literature emphasizing the importance of
careful device sizing and positioning to minimize valvular interference [1,3,5,7,8]. Importantly, no
aortic regurgitation or significant conduction disturbances were documented, underscoring the safety
of this approach.

Further studies with larger cohorts and longer follow-up are warranted to confirm these benefits
and to optimize procedural protocols.

Conclusions
Transcatheter closure of PM VSD in infants under 10 kg using only arterial access is a viable

and safe alternative to traditional dual access methods. This approach simplifies the procedure and
may reduce procedure time and contrast use without compromising efficacy. Further studies with
larger sample sizes and longer follow-up are warranted.
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