
Conclusion
After reoperation of the RVOT in TOF patients the systolic and diastolic function of the right ventricular components improved within less 
than a year. The end-diastolic and end-systolic blood volumes decreased significantly in the RVOT and the entire RV. The dedicated 
analysis software proved to be a helpful tool in assessing the positive results of a PVR in TOF patients with severe pulmonary 
insufficiency. It enables the user to assess the RV in a time-efficient and precise manner and it can be recommended for differentiated 
volumetrical and functional analysis of the RVOT.
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Introduction
In patients with repaired Tetralogy of Fallot (TOF), reoperation of the right ventricular outflow tract (RVOT) is often necessary because of 
severe pulmonary insufficiency. This study aims to analyse the functional recovery of the right ventricle (RV) and the RVOT after a 
reoperation using volumetrical data from cine MRI. 
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Fig. 1: MRI short axis image. 
a): Image of the midventricular region of left and right ventricle (LV, RV). 
b): Separation of the right ventricular outflow tract (RVOT) via a red line 
representing the dissecting layer. The green line encloses the overall RV 
volume, the RVOT volume is highlighted in brown.

Fig. 2: Volume-time curves of the RV and RVOT volume.

Tab. 1: Improvement of RV and RVOT parameters between the pre- and postoperative MRI. SD: standard deviation; ESV: end-systolic volume; 
EDV: end-diastolic volume; SV: stroke volume; cEF: corrected ejection fraction; PFR: Peak-Filling-Rate; TPFR: Time-to-Peak-Filling-Rate; PI: pulmonary insufficiency.
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Methods
22 patients (25.0 ± 9.2 years) underwent an MRI examination 
before and after (9.6 ± 5.6 months) a pulmonary valve 
replacement or reconstruction (PVR). For segmental analysis of 
the RV, a custom made analysis software was developed. The 
method provides an automatic contour detection algorithm for the
determination of the RV blood volume and enables the user to 
segregate the blood volume of the RVOT based on anatomic 
landmarks (fig. 1). Furthermore, the generation of volume-time 
curves over a cardiac cycle is possible (fig. 2). The analysis of 
volume-time curves allows the calculation of Peak-Filling-Rate 
(PFR) and Time-to-Peak-Filling-Rate (TPFR). An increase of the 
PFR and a decrease of the TPFR are indicators for a worsening 
diastolic function of the RV.

Results
A significant reduction of the end-systolic and end-diastolic 
volume of the RV and the RVOT was present after a PVR. The 
stroke volume and the pulmonary insufficiency decreased. The 
systolic function improved, indicated by an increasing corrected
ejection fraction of both the RV and the RVOT. After PVR the 
PFR decreased and the TPFR increased (tab. 1). Therefore the 
diastolic function of the RV recovered postoperatively. 
Additionally, late gadolinium imaging showed that non-viable 
tissue was present in 5.7 ± 3.8 % of the RV mass and in 11.9 ±
7.2 % of the RVOT mass before operation and did not change on 
follow-up.


