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Abstract: Although pediatric pulmonary hypertension (PH) shares features and mechanisms with
adult PH, there are also some significant differences between the two conditions. Segmental PH is a
unique pediatric subtype of PH with unclear and/or multifactorial pathophysiological mechanisms,
and is often associated with complex congenital heart disease (CHD), pulmonary atresia with ventric-
ular septal defect, and aortopulmonary collateral arteries. Some cases of complex CHD, associated
with a single ventricle after Fontan operation, show pathological changes in the small peripheral pul-
monary arteries and pulmonary vascular resistance similar to those observed in pulmonary arterial
hypertension (PAH). This condition is termed as the pediatric pulmonary hypertensive vascular dis-
ease (PPHVD). Recent advances in genetics have identified the genes responsible for PAH associated
with developmental defects of the heart and lungs, such as TBX4 and SOX17. Targeted therapies for
PAH have been developed; however, their effects on PH associated with developmental heart and
lung defects remain to be established. Real-world data analyses on the anatomy, pathophysiology,
genetics, and molecular biology of unique PPHVD cases associated with developmental defects of
the heart and lungs, using nationwide and/or international registries, should be conducted in order
to improve the treatments and prognosis of patients with these types of pediatric PH.

Keywords: congenital heart disease; developmental disorders; Fontan circulation; genetic analysis;
major aortopulmonary collateral arteries; pulmonary hypertension; tetralogy of Fallot

1. Introduction

Pulmonary arterial hypertension (PAH) is a progressive and lethal disorder. Its es-
timated incidence is 2.5-7.5 cases per million per year and its prevalence is 15-50 cases
per million individuals, according to French [1] and Scottish registries [2]. Also, its esti-
mated prevalence is 4.8-8.1 cases per million for pediatric-onset [3] and 5.6-25 cases per
million for adult-onset disease [4]. PAH is defined as a mean pulmonary arterial pressure
of >20 mmHg and pulmonary vascular resistance of >3 Wood Units (WU) [5]. Childhood
PAH is frequently associated with congenital heart disease (CHD) resulting from develop-
mental defects of the cardiovascular system, and belongs to group 1.4.4 of the sixth World
Symposium of Pulmonary Hypertension (WSPH) classification (Table 1) [6]. Pulmonary
hypertension (PH) has a negative impact on the natural course of CHD and worsens the
clinical status and overall outcome. Patients with PAH or CHD are a heterogeneous popu-
lation. Other than group 1.4.4 of PAH associated with CHD, group 5.4 in the 6th WSPH
includes several anomalies involving differential pulmonary blood flow under the category
of “segmental PH”, indicating the distinct nature of these entities as compared with other
forms of PH [7]. Some types of complex CHDs are associated with congenital abnormalities
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