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Abstract

Tetralogy of Fallot with absent pulmonary valve syndrome is commonly associated with tra-
chea-bronchial anomalies, possibly due to airway compression caused by massively dilated pul-
monary arteries secondary to severe pulmonary regurgitation. This airway obstruction may
persist post-operatively also. We report a case of an infant who required a series of management
strategies including bronchial stenting to manage his obstructive symptoms.

Tetralogy of Fallot with absent pulmonary valve syndrome represents an extreme form of tetral-
ogy of Fallot where pulmonary insufficiency and annular stenosis often results in massive pul-
monary artery dilatation with consequent compression of adjacent trachea and bronchi, leading
to airway obstructive symptoms.'~> Reduction pulmonary artery plasty is aimed at reducing
pulmonary artery sizes with subsequent relief from airway obstruction, with outcomes essen-
tially determined by airway status and its management.>® In our case, prolonged airway col-
lapse and recurrent pneumothorax required a series of imaging tests and novel management
strategies like use of biodegradable stent to relieve airway obstruction and digital suction devi-
ces to manage air leaks.

A 5-month-old boy baby with history of recurrent pneumonia and feeding difficulty was hos-
pitalised in view of gradually worsening tachypnoea. Echocardiography showed tetralogy of
Fallot with absent pulmonary valve syndrome with hugely dilated pulmonary arteries
(20 mm each). CT pulmonary angiography showed absent pulmonary valve with aneurysmal
dilatation of pulmonary arteries and their lobar divisions, causing anteroposterior compression
of the proximal lobar bronchi (Fig 1) along with large areas of air trapping in both upper lobes
and superior segments of both lower lobes likely due to compression by aneurysmal lobar
branches.

He underwent total correction with valved conduit plus reduction pulmonary artery
plasty. However, he had a torrid post-operative course with prolonged ventilator dependency
and recurrent extubation failures. Initial evaluation in post-operative course showed no
residual defects with normal cardiac function. Ventilator dependency persisted despite treating
the usual suspects including post-operative pneumonia with aggressive IV antibiotics, intermit-
tent bilevel positive airway pressure and rigorous chest physiotherapy, and diaphragm palsy by
diaphragmatic plication.

HRCT chest was done in view of serial chest X-rays showing collapsed left lung, which
revealed narrowed left main bronchus which was subsequently confirmed by direct bronchos-
copy. Confirmatory fluoroscopic bronchography showed significant long segment left bron-
chial compression with lack of dye uptake due to extrinsic compression by aneurysmal lobar
pulmonary arteries. Patient continued to have recurrent pneumothorax secondary to air

trapping

He underwent endobronchial stenting of left main bronchus (Fig 2a and b) on post-operative
day 6. A biodegradable angioplasty stent (9 * 19 mm) was put under direct bronchoscopy by
both paediatric cardiology and interventional radiology teams. Post-procedure, his airway pres-
sures dramatically reduced from 50 cmH2O to 23 cmH2O with subsequent rapid improvement
in clinical status and chest X-ray. We also had to put multiple bilateral chest tubes to treat recur-
rent bilateral pneumothorax.
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Figure 1. Axial CT pulmonary angiography image demonstrating enlarged right and
left pulmonary arteries with aneurysmal left lobar artery causing left main bronchial
compression (white arrow).

We used digital suction devices with regulated negative pres-
sure suction based on the patient’s air leak which resulted in suc-
tion being delivered only when pleural pressure reached the
physiological limit. Patient responded to the above measures
and was ventilator-free by 8™ post-operative day and chest tube
free by 21* post-operative day. Patient was discharged on room
air and continued remaining symptom-free till 6 months of fol-
low-up. Then, he was lost to follow-up.

Our in-hospital data of last 10 years show that out of total 10
cases operated for tetralogy of Fallot with absent pulmonary
valve syndrome, age ranging from 1 month to 46 years, airway
complications, and overall complications were mainly seen in
infancy age group, though most of which responded to usual
measures.

In this case, we had to resort to novel measures in airway man-
agement in view of prolonged and complicated clinical course. In
previous studies, metallic bronchial stenting in cases of tetralogy of
Fallot with absent pulmonary valve syndrome has been reported.
Metallic stents are found to be associated with excessive granula-
tion tissue growth and airway perforation while silicon stents are
fraught with risk of migration, impaired mucociliary clearance, and
mucous plugging at the ends of the stent.”8

We used bioabsorbable scaffold with sirolimus-eluting
properties with subsequent lesser risk of granulation tissue for-
mation and lower strut thickness which supports early endo-
thelisation and minimises injury.” Endobronchial stenting
for extrinsic compression is a low-risk procedure associated
with good short-term outcome, yet long-term outcomes are
still unknown. Also, the stenting does not relieve distal bron-
chial compression.

We also used Medela low-pressure suction devices which pro-
vide measurable air leak data and apply suction only when
required; hence, patient is not harmed by continuous suction.
They also hasten chest tube removal; thus, enabling early mobili-
sation and reducing the number of chest X-rays are ultimately cost
effective to the patient. '
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Figure 2. (aand b): Fluoroscopic bronchography done in AP view demonstrating suc-
cessful endobronchial stenting of left main bronchus, shown by markings (black
arrows) on the both ends of stent length with complete reopening of the collapsed
left main bronchus.

« Anticipate complicated airway management issues and pro-
longed post-operative course in a case of tetralogy of Fallot with
absent pulmonary valve syndrome.

« State-of-the-art management strategies including use of bron-
chial stenting and low-pressure digital suction devices to be con-
sidered early to treat difficult scenarios.

o A close coordination amongst cardiac surgeon, cardiolo-
gist, intensivist, and radiologist is imperative in the real-time
management of this complex anomaly.


https://doi.org/10.1017/S1047951122000026

Cardiology in the Young

None.
None.

This research received no specific grant from any funding

agency, commercial or not-for-profit sectors

. Lakier JB, Stanger P, Heymann MA, Hoffman JI, Rudolph AM. Tetralogy of
Fallot with absent pulmonary valve. Natural history and hemodynamic
considerations. Circulation 1974; 50: 167-175.

. Macartney FJ, Miller GAH. Congenital absence of the pulmonary valve. Br
Heart J 1970; 32: 483-490.

. Fischer DR, Neches WH, Beerman LB, et al. Tetralogy of Fallot with absent
pulmonary valve: analysis of 17 patients. Am J Cardiol 1984; 53: 1433-1437.
. Dunnigan A, Oldham HN, Benson DW Jr. Absent pulmonary valve syn-
drome in infancy: surgery reconsidered. Am J Cardiol 1981; 48: 117-122.

https://doi.org/10.1017/5S1047951122000026 Published online by Cambridge University Press

10.

1529

. Stellin G, Jonas RA, Goh TH, et al. Surgical treatment of absent pulmonary

valve syndrome in infants: relief of bronchial obstruction. Ann Thorac Surg
1983; 36: 468-475.

. McCaughan B, Danielson G, Driscoll D, Mcgoon D. Tetralogy of Fallot with

absent pulmonary valve: early and late results of surgical treatment. J
Thorac Cardiovasc Surg 1985; 89: 280-287.

. Sommer D, Forte V. Advances in the management of major airway collapse:

the use of airway stents. Otolaryngol Clin North Am 2000; 33: 163-177.

. Kaditis AG, Gondor M, Nixon PA, et al. Airway complications following

pediatric lung and heart-lung transplantation. Am ] Respir Crit Care
Med 2000; 162: 301-309.

. Sewall GK, Warner T, Connor NP, Hartig GK. Comparison of resorbable

poly-L-lactic acidpolyglycolic acid and internal Palmaz stents for the sur-
gical correction of severe tracheomalacia. Ann Otol Rhinol Laryngol 2003;
112: 515-521.

George RS, Papagiannopoulos K. Advances in chest drain management in
thoracic disease. ] Thorac Dis 2016; 8: S55-S64. DOI 10.3978/j.issn.2072-
1439.2015.11.19.


https://doi.org/10.3978/j.issn.2072-1439.2015.11.19
https://doi.org/10.3978/j.issn.2072-1439.2015.11.19
https://doi.org/10.1017/S1047951122000026

	Management of post-operative ventilator dependency in an operated case of tetralogy of Fallot with absent pulmonary valve: a team approach involving cardiac surgeon, cardiologist, intensivist, and radiologist
	Case description
	Intervention
	Discussion
	Learning point
	References


