Perioperative Management of Neonates and Infants Undergoing Patent Ductus Arteriosus Stent Placement
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Introduction

Stenting of the patent ductus arteriosus (PDA) is an increasingly utilized
minimally invasive alternative to surgical shunts in infants with ductal-
dependent pulmonary blood flow (1-2). While procedure-related
complications are relatively low, safely anesthetizing neonates with
ductal-dependent lesions continues to pose a major challenge (3). This
study offers an overview of the periprocedural management of infants
undergoing PDA stent placement in the cardiac catheterization
laboratory.

Methods

In a retrospective institutional review performed of all PDA stent
placements 2018-2021, clinical data, management and outcomes were

extracted and a multivariate regression analysis was implemented.

Table 1. Demographics of the study population

Table 2. Clinical outcomes

. Median (IQR) [Range]
Variable or n (%)*

Median (IQR)
Variable [Range]

or n (%)*

Age (days) 5(3,8)[1,61]
Neonate 66 (94.3%)
Premature 17 (24%)
Weight (kg) 3.1(2.6,3.5)[1.6, 4.6]
Diagnosis
Pulmonary atresia/intact ventricular septum (PA/IVS) 23 (32.9%)
Double outlet right ventricle/double inlet left ventricle (DORV/DILV) 17 (24.2%)
Tricuspid atresia (TA) 9 (12.9%)
Transposition of the great arteries (TGA) 9 (12.9%)
Tetralogy of Fallot (TOF) 10 (12.9%)
Other non-cardiac comorbidities 24 (34.3%)
Syndrome present 15 (21.4%)
Emergency case 42 (60%)

Postoperative hospital length of stay
(days) 11 (7. 32) [3, 205]
Postoperative ICU length of stay (days) 3(2,6)[1,40]
Extubated in Cath lab 15 (21%)
Postoperative ventilation (hours) 21.1(10.9, 48.1) [3.2, 372.5]
Overall Mortality 8 (11.4%)
Intraoperative Complications 28 (40%)
Ductal spasm 10 (14%)
Arrhythmia 8 (11%)
Heart block 4 (6%)
Acute stent thrombosis 4 (6%)
Ductal tear/dissection 3 (4%)
Cardiac arrest 2 (3%)
Tamponade 2 (3%)
Stent migration 1 (1%)
Postoperative Complications 40 (57.1%)
Vascular complications 17 (24%)
Failed extubation 15 (21%)
Arrhythmia 15 (21%)
Necrotizing enterocolitis (NEC) 11 (16%)
Acute kidney injury (AKI) 8 (11%)
Cerebrovascular accident (CVA) 6 (9%)
Cardiac arrest 2 (3%)
Sub-acute stent thrombosis 2 (3%)
Pulmonary hemorrhage 1 (1%)
Diuretics on discharge 32 (49.2%)
Repeat catheterization 53 (76%)
Stent replacement 38 (54%)

Time to Surgical Repair (days) 151 (118, 216) [0, 517]

Results

70 patients underwent PDA stenting with a median age of 5 days [1-61].
66/70 (94.3%) were neonates and 17/70 (24%) premature. PA/IVS was
the most common diagnosis (n=23, 32.9%); 15/70 (21.4%) presented
with a syndrome and 24/70 (34.4%) with non-cardiac co-morbidities.
Median anesthesia time was 195 minutes [114-618].

The presence of syndromes was associated with prolonged length of
stay (LOS) in the hospital (p < 0.001) and ICU (p = 0.021) following
stent placement; ICU LOS was also associated with low weight (p =
0.031) and length of procedure (p = 0.009). Older age (p = 0.087),

syndrome (p = 0.056) and emergency procedure (p = 0.058) were
predictive for intraoperative complications.

Table 3. Clinical factors associated with outcomes

Covariate

Adjusted Coefficient 95% CI p value

Postoperative hospital length of stay (days)

Syndrome 26 (14.2,37.8) <0.001*
Postoperative ICU length of stay (days)

Weight (kg) -1.33 (-2.54,-0.13) 0.031*

Syndrome 2.48 (0.4,4.57) 0.021*

Anesthesia time (minutes) 0.011 (0.003,0.019)  0.009*

Time to extubation (hours)

Anesthesia time (minutes) 0,17 (0.09, 0.25) <0.001*

Multivariable median regression was implemented with backwards elimination model building
with p>0.1 used for variable removal.

Discussion

Infants with ductal-dependent pulmonary blood flow undergoing ductal
stenting may present with a wide range of challenges in the
perioperative period. Meticulous care and interdisciplinary coordination
are required to optimize the outcomes for this particularly vulnerable
patient population. References
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