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Bronchoscopic Lung Insufflation and Surfactant Instillation for
Post-Cardiac Surgery Atelectasis in a Neonate
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Abstract

Background: Persistent atelectasis in neonates can result in impaired gas exchange and prolonged morbidity
when conservative measures fail. Bronchoscopic insufflation with surfactant instillation has recently been de-
scribed as a promising therapeutic option. Methods: We report the case of a neonate with persistent and treat-
ment unresponsive atelectasis following arterial switch operation. The lung insufflation technique described by
Šapina et al. was adapted by using a Neopuff manometer connected between the oxygen wall outlet and the
bronchoscope working channel. Under light general anaesthesia with midazolam and propofol, a pediatric flexible
bronchoscope was used to perform lavage, segmental insufflation, and instillation of surfactant. Results: After
three insufflation cycles to 30 cm H2O and surfactant administration in two aliquots, elective intubation was main-
tained for 24 hours to preserve lung recruitment. Post-procedure, the left lung was re-aerated with no evidence
of pneumothorax. Conclusion: This case demonstrates the feasibility and safety of bronchoscopic pressure-
controlled insufflation combined with surfactant instillation in a neonate post-cardiac surgery, supporting its utility
as described in recent literature.
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Introduction
Atelectasis is a frequent clinical challenge in neonates
following cardiac surgery requiring cardiopulmonary
bypass, where impaired mucociliary clearance, surfac-
tant dysfunction and ventilator-induced lung injury con-
tribute to alveolar collapapse (1).
Standard medical therapy including physiotherapy,

mucolytics, bronchodilators and antibiotics is first-line,
but often insufficient in severe or persistent cases (2,3).
Exogenous surfactant has been shown to restore alve-
olar stability, improve compliance, and facilitate re-
expansion (4-6).
When conservative measures fail, bronchoscopic

intervention may be warranted, though this carries
added hazard in high-risk infants due to potential
hemodynamic compromise. Careful patient selec-
tion and hemodynamic monitoring are therefore es-
sential. Recently, Šapina et al. described a modi-
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fied bronchoscopic technique that combines pressure-
controlled segmental insufflation with surfactant in-
stillation, achieving rapid and sustained lung re-
expansion in young children (7). This evolving ap-
proach may provide a minimally invasive therapeutic
option in otherwise refractory cases.
We present a video case that demonstrates the ap-

plication of this technique in a neonate who developed
persistent left-sided atelectasis following complex car-
diac surgery, highlighting technical considerations and
clinical outcome.

Case Description
A female neonate was born with transposition of
the great arteries and had to undergo arterial switch
surgery, combined with closure of atrial and ventricu-
lar septal defects on day two of life. Her recovery was
complicated by pleural effusions, intermittent bilateral
alveolar infiltrates and left sided diaphragmatic palsy,
detected on post-operative day (POD) 15. On POD
25, she underwent left sided plication of her diaphragm.
She was kept nil by mouth for 10 days due to chylotho-
rax, and was treated with furosemide, spironolactone
and hydrochlorothiazide for cardiac support, as well as
oxycodone and diazepam for sedation withdrawal.
On POD 28, she developed dense collapse/ consol-

idation of her left lung (figure 1). This was unrespon-
sive to three times daily chest physiotherapy, aided
by inhaled hypertonic saline and intra-pulmonary per-
cussion. She was supported with non-invasive ventila-
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tion using high flow nasal cannula and nasal bilevel
positive airway pressure (BiPAP), prone positioning
and antibiotic therapy. On POD 32, it was decided to
proceed with bronchosocpy, surfactant instillation and
lung insufflation, according to the technique published
by Šapina et al., using minor modifications.

Figure 1: Chest radiograph prior to procedure.

Procedure
Setup: A disposable Neopuff manometer from a T-
Piece Resuscitator System (Fisher & Paykel Health-
care, Auckland, New Zealand, figure 2) was connected
to the oxygen wall outlet on one side and to the bron-
choscope working channel on the other side. This al-
lowed simultaneous oxygen delivery and continuous
monitoring of insufflation pressure.
• Sedation and airway access: The neonate was

maintained on spontaneous ventilation under light gen-
eral anaesthesia using midazolam and propofol. A 2.8
mm pediatric flexible bronchoscope (BF-XP60, Olym-
pus, Tokyo, Japan) was introduced via the nasal route.
• Bronchoalveolar lavage: Inspection for airway ab-

normalities was undertaken and diagnostic BAL per-
formed in the left lung.
• Segmental insufflation: The bronchoscope was

advanced into a near-wedged position in the distal
left main bronchus, avoiding complete occlusion to
minimize risk of complications in this fragile infant.
Pressure-controlled insufflation was performed, reach-
ing 30 cm H�O for 30 seconds (figure 3).
• Surfactant instillation: The standard endotracheal

tube (ETT) dose of poractant alfa (Curosurf, 200
mg/kg) was halved. A dose of 100 mg/kg was admin-
istered to the left lung, divided equally as 50 mg/kg to
the left upper lobe and 50 mg/kg to the left lower lobe
(7).
• Repetition: Two further cycles of insufflation were

carried out with the same scope position, pressure and
duration parameters.
• Post-procedure management: Elective endotra-

cheal intubation was undertaken for 24 hours to max-

imize chances of sustained lung recruitment and pa-
tency.
Outcome: Post-procedure imaging confirmed com-

plete aeration of the left lung with no evidence of pneu-
mothorax (figure 4). The neonate was extubated the
following day and remained clinically stable. The post-
extubation chest x-ray, as well as serial x-rays dur-
ing the subsequent two weeks demonstrated no recur-
rence of atelectasis in the left lung.
The procedure was performed as part of routine clin-

ical care. Institutional policy waived the need for spe-
cific ethics committee approval or written informed con-
sent for this case report.

Figure 2: Neopuff manometer.

Conclusion
This case illustrates the successful application of bron-
choscopic pressure-controlled insufflation combined
with surfactant instillation for persistent atelectasis
in a neonate post-cardiac surgery. The technique,
adapted from Šapina et al., was safe and effective,
with rapid restoration of lung volume and no complica-
tions. Unlike manual “bolus” air insufflation or global
recruitment maneuvers, a predefined pressure ceil-
ing with real-time bronchoscopic visualization allows
titrated, segment-targeted re-expansion while limiting
peak and transpulmonary pressure swings that risk vo-
lutrauma/barotrauma and hemodynamic compromise
in fragile post-operative infants (8). This reinforces the
growing evidence for the role of bronchoscopic insuf-
flation, in addition to the more established surfactant
instillation as an additional therapeutic option for per-
sistent atelectasis. That said, comparative evidence
remains limited; our case is hypothesis-generating and
cannot establish superiority.
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Prospective studies - ideally with physiologic
monitoring (e.g., lung ultrasound), standardized
pressure caps/dosing schemas, and predefined
hemodynamic criteria—are warranted to test whether
segment-targeted, pressure-controlled insufflation
with surfactant outperforms conventional broncho-
scopic lavage/suction or global recruitment in time to
re-expansion, need for re-intervention, and safety.

Figure 3: Insufflation during spontaneous ventilation.

Figure 4: Chest radiograph following procedure.
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Video link

https://vimeo.com/1115957709/abb1d25217?share=copy

