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Evaluation of abnormally invasive placenta using three-dimensional ultrasound and Crystal Vue rendering technology
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Prenatal diagnosis of abnormally invasive placenta (AIP) and accurate characterization of its variants can contribute in reducing maternal morbidity and mortality by allowing optimal management in terms of timing and planning of delivery (1,2).
Ultrasound (US) is considered the primary tool for the antenatal diagnosis and characterization of AIP (3) though the features on 2D and 3D ultrasound are not uniformly agreed. We describe our experience with a context preserving post processing methodology for 3D volumes (4,5) on a consecutive series of women at high risk of AIP.
[bookmark: _GoBack]Eight patients with at risk for AIP due to anterior placenta previa underwent transabdominal three-dimensional (3D) US and 3D color Doppler examination using a Samsung WS80A Elite US system equipped with Crystal Vue and Crystal Vue Flow (Samsung Medison, Korea) at a median gestation of 32+0 (27+1 – 34+6) weeks. Six of them had >1 CS and two had a history of AIP. In all cases the placenta was imaged with the maternal bladder comfortably full, then 3D color Doppler was applied to map the vascularization of the uterine-bladder interface. Volumes were obtained in automatic sweeps from a sagittal section of the uterus bisecting the bladder and processed using Crystal Vue and Crystal Vue Flow by moving the ROI in sagittal plane from left to right, in which the ROI line was perpendicular to the uterine/bladder interface with the bladder vertically above the uterus.
All women underwent elective Caesarean section. The decision as to whether to plan caesarean hysterectomy was based upon antenatal clinical and imaging findings, while emergency hysterectomy was undertaken in the case of uncontrolled peripartum haemorrhage. Postnatal ascertainment was based on intraoperative findings or pathology reports from placental or hysterectomy specimens.
Overall, there were 3 cases of placenta previa but not accreta, 1 case of placenta percreta, in which the placenta was left in situ at the time of caesarean section, and 4 cases with placenta increta. In 3 cases of placenta previa but not accreta, Crystal Vue demonstrated a ‘tramline’ like appearance of the normal uterine/bladder mucosa interface in perpendicular plane, not encroached on by irregular vascular patterns (Figure 1). In all cases of confirmed placenta accreta Crystal Vue and Crystal Vue Flow suggested a partial or complete obliteration of the ‘tramline’ interface with abnormal vascularity at the uterovesical fold. The degree of vascular invasion and obliteration of the ‘tramline’ appeared to be associated with the type of AIP. In the only case in which the placenta was left in situ due to the suspicion of percreta the tramline like appearance mucosa was not identified (Figure 2a-c), while in placenta increta the tramline sign showed partial obliteration at Crystal Vue and Crystal Vue Flow imaging (Figure 2d-f).
In conclusion, identification of the tramline sign with Crystal Vue and evaluation of the associated vascular pattern with Crystal Vue Flow, within a cohort at risk for AIP, may distinguish between different types of AIP. This finding, if prospectively validated in a larger case series, may inform more individualized management of cases at risk of AIP.
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