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Introduction
The diagnosis of partial anomalous pulmonary venous connection (PAPVC) is usually made by echocardiography. However, complete anatomical delineation is often difficult. In addition, there has been controversy regarding which patients require surgical intervention. Magnetic resonance imaging (MRI) can provide comprehensive information on precise anatomy, systemic-to-pulmonary shunt (Qp:Qs) and ventricular volumes of patients with PAPVC.

Purpose
To (i) quantify the degree of left to right shunting, (ii) describe the distribution of blood flow to the right and the left lung, (iii) assess the relationship between the number of anomalously draining veins and Qp:Qs, (iv) assess the affect of other associated defects on Qp:Qs.

Methods
We retrospectively reviewed MRIs performed on patients with PAPVC in our institution over the last 5 years. All patients were assessed with cine imaging, contrast-enhanced angiography, and phase-contrast velocity mapping. The number of anomalous veins was recorded, and the proportion of blood flow from the anomalously draining vein relative to the total flow to that lung was measured. The proportion of anomalously drained lung volume relative to the total lung volume was estimated. Flow volumes indexed to body surface area (BSA) through the right and left pulmonary arteries and the ascending aorta were used for calculation of Qp:Qs. Ventricular end diastolic and end systolic volumes were measured and indexed to BSA.

Results
There were nineteen patients (13 male, mean age 11.1 ± 5.8 years) with a diagnosis of PAPVC that had undergone an MRI study. Four patients were a new diagnosis made by MRI, and not detected by echocardiography. In a further 3 cases, echocardiographic suspicion was confirmed. Twelve patients had right PAPVC, 6 had PAPVC of the left upper pulmonary vein, and 1 patient had right-sided unilateral total anomalous pulmonary venous drainage. In 8 patients, there was an associated sinus venosus defect (SVASD). Mean Qp:Qs was 1.75 ± 0.4, and increased to 2.5 ± 0.6 in the presence of a SVASD. Qp:Qs correlated with right ventricular end diastolic volume index (ρ = 0.54; p = 0.02) and the proportion of anomalous veins (ρ = 0.77; p = 0.01). We found no increased differential pulmonary arterial blood flow to lungs with PAPVC from normal (p = 0.001). In individual cases, a high Qp:Qs in the setting of a single anomalously draining pulmonary vein could be explained by angiographic assessment of the estimated volume of lung drained by the vein.

Conclusion
We believe that for the diagnosis of PAPVC, MRI not only allows a complete definition of the anatomy, especially in the setting of SVASD, it also details the ensuing hemodynamic consequences. Both often provide important additional information in the indication of surgery and procedure planning.
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