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A Commentary on
 sVEGFR1 Is Enriched in Hepatic Vein Blood—Evidence for a Provisional Hepatic Factor Candidate?

by Spearman, A. D., Gupta, A., Pan, A. Y., Gudausky, T. M., Foerster, S. R., Konduri, G. G., and Ramchandran R. (2021). Front. Pediatr. 9:679572. doi: 10.3389/fped.2021.679572




INTRODUCTION

Pulmonary arteriovenous malformations (PAVMs) represent a common complication of the bidirectional cavopulmonary anastomosis (Glenn) performed as first-stage surgical palliation for univentricular congenital heart disease. In the Glenn shunt, a preparatory procedure for Fontan operation, the superior vena cava blood flow is directed to the pulmonary arteries while the hepatic venous blood enters the right atrium and is excluded from the pulmonary blood flow. Although the lack of hepatic venous effluent directly perfusing the pulmonary arteries and the loss of pulsatile pulmonary blood flow have been identified as major etiological factors contributing to the development of PAVMs, their pathogenetic mechanism still remains unclear (1). Spearman et al. (2) suggested that soluble vascular endothelial growth factor receptor 1 (sVEGFR1) could be a potential hepatic factor candidate involved in the pathogenesis of PAVMs after surgical palliation for patients with univentricular heart.



RELEVANT SUBSECTION

In addition to patients undergoing univentricular palliation, PAVMs could be spontaneously present also in some children with heterotaxy, polysplenia, and left isomerism of the atrial appendages, although they have never undergone surgical treatment (3–7). In all of these previously reported patients, there was an interruption of the hepatic portion of the inferior vena cava with azygos continuation to superior vena cava and spontaneous pulmonary arteriovenous fistulas (3–7). This peculiar congenital pattern of systemic venous drainage could be associated with evident or “cryptic” intrahepatic disease. This combination of defects can result in an increased intrapulmonary shunting (8, 9) also without any surgical intervention (3–7). It is well-known that after Fontan repair with hepatic vein inclusion, PAVMs can completely regress. Anyway, Kim et al. demonstrated that in some patients who underwent Fontan completion, the PAVMs only partially resolved. All of them had left isomerism with azygos continuation of the inferior vena cava and the hepatic vein conduit on the contralateral side to the superior vena cava receiving azygos drainage. This would result in an imbalance of hepatic venous blood perfusion to the lungs bilaterally, which could lead to persistent PAVMs (10).



CONCLUSION

In conclusion, the study conducted by Spearman et al. identified VEGFR1 as a possible factor implicated in the pulmonary microvascular remodeling and therefore potentially involved in the development of PAVMs in patients with palliated univentricular heart. However, also patients without univentricular heart but with the same abnormal hepatic venous flow distribution could develop PAVMs. So, these patients might profit from surgical redirection of hepatic venous blood into the pulmonary arteries.

Further studies should focus on detecting hepatic factor candidates in order to improve pathogenetic insights and find possible treatment strategies.
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