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Hypoplastic left heart syndrome (HLHS) represents a spectrum of disease ranging from mitral and aortic atresia to generalized hypoplasia of morphologically normal left sided structures. Some patients undergo transition in utero from severe aortic stenosis to HLHS, where severe afterload excess leads to left ventricular (LV) dysfunction, followed by reversal of flow across the foramen ovale. Although the LV is often dilated early in this process, with cessation of flow the LV ceases to grow and an inevitable sequence of progression to HLHS ensues. Based on our experience indicating that most neonates with critical aortic stenosis treated with aortic valvotomy experience normalization of left ventricular size, we hypothesized that intervention prior to the onset of significant LV hypoplasia could prevent progression to HLHS. We performed a percutaneous transabdominal aortic valvotomy in a 23 week fetus with severe aortic stenosis and progressive LV hypoplasia and observed restoration of LV growth with postnatal findings of moderate aortic stenosis with normal LV and mitral valve size. Based on this, we have now evaluated 15 similar patients, attempted dilation in 11, and succeeded in 6. All patients without prenatal intervention have either died prenatally or progressed to HLHS. Of the six technical successes, there was one in utero death, 3 patients who failed to achieve sufficient LV growth, one patient who has not yet completed gestation, and one patient with biventricular heart. This early experience has demonstrated proof of the concept and has delineated the technical obstacles that must be overcome.

