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Introduction
An increasing number of studies raise concerns about the 
neurodevelopment of newborns with malformities requiring 
surgery. While care in the NICU is essential for survival, the 
environment and stimulation in the NICU can negatively affect 
the infant’s development.

Newborns with congenital heart disease (CHD) and 
congenital diaphragmatic hernia (CDH) share features such as 
delayed brain maturation, cardiopulmonary instability, altered 
blood flow, and comorbidities. Many undergo neonatal surgery, 
require sedation, or have prolonged hospital stays. Individual-
ized developmental care can help reduce the mismatch between 
the needs of the infant’s brain and the NICU environment.

Aims 
This study aims to report on the experience in the manage-
ment (prenatal, during admission and follow-up) of term new-
borns with CDH and CHD at the Hospital Sant Joan de Déu 
in Barcelona, where the NIDCAP Training Center there offers 
progressive implementation of NIDCAP care and structured 
family-centred follow-up programs.

Methods 
We conducted a descriptive analysis of NIDCAP care in full-
term infants with CDH and/or CHD admitted to our center, 
from 1 January 2022 to 31 December 2024. Specialized pre-

natal consultations for CDH/CHD are offered. The Neonatal 
Unit consists of 44 rooms: 26 for intensive care (16 single, two 
double, two triple) and 18 intermediate care (10 single, two 
double, one quadruple). There are four rooms for surgery, two 
of which are equipped for ECMO.

Findings
Malformative pathology was the second cause of admission, 
preceded by prematurity.  There were 1,869 term newborns ad-
mitted (mean birth weight: 3.256 ± 1.680 g). In newborns with 
CHD, the most frequent defects were: intraventricular defect 
(n=46), transposition of the great arteries (n=33), atrioventric-
ular canal defect (n=22), aortic arch pathology (n=20). 
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Table 1: Relevant clinical data

CHD
n=273

CDH
n=27

ECMO (n patients) 9 6

Surgery
            CEC
            No CEC

87
54
33

25 

LOS days  
(median, min-max)

17 (4-465) 44.5 (17-277)

Mortality (n patients) 14 5

Conclusion
The implementation of iKMC in preterm infants born at 28 
weeks or more was feasible, particularly following vaginal 
births, which allowed for direct transfer to the NICU with-
out separation. The involvement of a multidisciplinary team 
was essential for the success of iKMC. Further steps include 
promoting continuous KMC through family-centered care 
models, such as Couplet Care, and reinforcing a zero-separa-
tion policy. The transition to family rooms in December 2026 
is expected to support these goals and enhance the quality of 
care for preterm infants and their families.

Relevance to NIDCAP
iKMC and the NIDCAP approach share a common goal: 
providing individualized, developmentally supportive care that 
respects the needs of both preterm infants and their families. 
iKMC has been shown to promote physiological stability, ther-
moregulation, and bonding from the very first moments after 
birth, thereby reducing the negative impact of mother-infant 
separation. 
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In CDH and CHD patients, developmental care starts 
before birth, with multidisciplinary visits including fetal med-
icine specialists, neonatologists, surgeons, social workers and 
psychologists. Specific pathology of the child and the expect-
ed postnatal outcome are explained. Breastfeeding support, 
involvement in the newborn's care, bringing their clothes, and 
preparing a muslin scented with the mother's scent to wrap the 
babies during transport. Moreover, families are invited to visit 
the NICU.

NIDCAP care provided:

Actions for attachment 
•	 Parents' actions in the delivery room (see, touch, speak, smell). 

•	 Skin-to-skin in the delivery room, also for intubated infants. 

•	 Joint admission within the first 24 hours with the mother if 
possible 

•	 Kangaroo Care, as soon as clinical stability permits, is en-
couraged and supported. 

•	 Encourage parents to touch the baby or help with their hands

•	 Protection of breastfeeding

Cue-based care; sensitive care with attention to the newborn's 
language. Timing and sequencing of caregiving interactions.

Support self regulation  
•	 Reducing negative environmental stimuli  

•	 Pain prevention or management 

•	 Control of environmental stimuli (light, noise levels, muslin 
with  mother's smell) 

•	 Sleep protection 

•	 Own clothes  

Positioning and motor support 
•	 Boundaries for containment 

•	 Therapeutic positioning 

Care for patients and their families does not end when they 
are discharged from the Neonatal Unit, as there are specific 
follow-up programs. 

Conclusion 
Admission of term newborns with surgical conditions to 
the NICU, together with other neonatal conditions such as 
prematurity, growth retardation, etc., favours the application of 
care based on NIDCAP philosophy to these highly vulnerable 
patients.

Relevance to NIDCAP  
NIDCAP Care can be applied to newborns requiring surgery, 
not just premature newborns. 

References
1.	 Butler SC, Rofeberg V, Smith-Parrish M, LaRonde M, Vittner DJ, et al. Caring for hearts 

and minds: a quality improvement approach to individualized developmental care in 
the cardiac intensive care unit. Front Pediatr. 2024 Apr 9;12:1384615. DOI: 10.3389/
fped.2024.1384615. 

2.	 Lisanti AJ, Uzark KC, Harrison TM, Peterson JK, Butler SC, et al. American Heart 
Association Pediatric Cardiovascular Nursing Committee of the Council on 
Cardiovascular and Stroke Nursing; Council on Lifelong Congenital Heart Disease and 
Heart Health in the Young; and Council on Hypertension. Developmental Care for 
Hospitalized Infants with Complex Congenital Heart Disease: A Science Advisory From 
the American Heart Association. J Am Heart Assoc. 2023, 12(3):e028489. DOI:10.1161/
JAHA.122.028489.

3.	 Lisanti AJ, Vittner DJ, Peterson J, Van Bergen AH, Miller TA, et al. Developmental 
care pathway for hospitalised infants with CHD: on behalf of the Cardiac Newborn 
Neuroprotective Network, a Special Interest Group of the Cardiac Neurodevelopmental 
Outcome Collaborative. Cardiol Young. 2023, 33(12):2521-2538. DOI:10.1017/
S1047951123000525. 

4.	 Lisanti AJ, Vittner D, Medoff-Cooper B, Fogel J, Wernovsky G, Butler S. Individualized 
family-centered developmental care: An essential model to address the unique needs 
of infants with Congenital Heart Disease. J Cardiovasc Nurs. 2019,34(1):85-93. DOI: 
10.1097/JCN.0000000000000546. Erratum in: J Cardiovasc Nurs. 2019, 34(3):257. DOI: 
10.1097/JCN.0000000000000585. 

5.	 Butler SC, Huyler K, Kaza A, Rachwal C. Filling a significant gap in the cardiac ICU: 
implementation of individualised developmental care. Cardiol Young. 2017, 27(9):1797-
1806. DOI:10.1017/S1047951117001469.

Comfort in Israel

NIDCAP Care in the Moment

Used w
ith perm

ission of the parents.


