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Pulmonary hypertension (PH) is a frequent complication in patients with congenital 
heart disease (CHD), before or after cardiac surgery. According to the recent clinical 
classification, PH associated with CHD is categorized into subclasses depending on 
the pathogenesis: (1) Eisenmenger syndrome, (2) left-to-right shunts, (3) PH with 
coincidental CHD, and (4) postoperative PH [1]. Postoperative PH means that CHD 
was repaired, but PH either persists immediately after surgery or recurs/develops 
months or years after surgery, in the absence of significant postoperative hemody-
namic lesions. The anatomical features are varied and the clinical phenotype is often 
aggressive [2–4].

We encountered many patients with PH associated with postoperative tetralogy 
of Fallot (TOF), especially those with major aortopulmonary collateral arteries 
(MAPCAs). The etiology of PH associated with TOF with or without MAPCAs is 
uncertain. During cardiovascular development, MAPCAs are formed to supply 
blood flow to the lungs through remnants of inter-segmental arteries (ISAs) as a 
result of abnormal regression of the sixth pharyngeal arch arteries (PAA) in the 
embryonic stages (Fig.  29.1). Maldevelopment of the sixth PAA also leads to 
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hypoplasia or aplasia of the ductus arteriosus and peripheral pulmonary artery 
(PPA). The postoperative TOF, especially with MAPCAs, was implicated in hypo-
plasia of the lungs and pulmonary vasculature, thrombosis, and/or previously large 
systemic- to- pulmonary shunts. MAPCAs are connected to hypoplastic or segmen-
tally unequal pulmonary vascular beds and branches, resulting in arborization 
abnormalities as observed in the pulmonary angiography (Fig. 29.1) [5]. We, there-
fore, speculate that inadequate pulmonary vascular beds due to segmentally unequal 
pulmonary blood flow, vascular spasm in the area of alveolar hypoventilation, and/
or residual peripheral pulmonary stenosis (PPS) may result in high pulmonary blood 
pressure in postoperative TOF with MAPCAs. The hemodynamic and clinical pre-
sentations of patients with PH associated with postoperative TOF and MAPCAs are 
sometimes similar to those in Eisenmenger syndrome.

To better recognize the PH associated with TOF, especially with MAPCAs, the 
updated subclass as “segmental PH associated with CHD” should be important. Our 
clinical experience suggests that PH-targeted therapy may be effective for some of 
such patients, especially combined with percutaneous pulmonary angioplasty for 
the repair of residual PPS.
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Fig. 29.1 Development of the aortic and pulmonary artery system, and the genesis of major aorto-
pulmonary collateral arteries (MAPCAs). MAPCAs are formed to supply blood flow to the lungs 
through remnants of inter-segmental arteries (ISAs). Types of pulmonary blood supply in tetralogy of 
Fallot (TOF) with pulmonary atresia (Pat.) are illustrated with approximate frequencies. Pulmonary 
angiography of the patient is also shown. Ao aorta, PA pulmonary artery, PAA pharyngeal arch artery, 
PPA peripheral pulmonary artery, PT pulmonary trunk
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