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Figure 3. An un-complex diagram

3D CEUS with SHAPE showed potential to detect 

gestational age-dependent pressure changes from  

progressive spiral artery remodeling.

Uteroplacental vascularization 
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Contrast-enhanced ultrasound (CEUS)

Subharmonic-aided pressure estimation

Subharmonic-aided pressure estimation (SHAPE) uses a strong inverse 

linear relationship between subharmonic signal of contrast agent and 

ambient pressure. 
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Methods

This ongoing study performed CEUS with SHAPE acquisition in three 

subjects between 6- and 21-weeks GA. A GE Loqiq E10 with a 3D convex 

probe (GE HealthCare) was used. Regions of interest (ROIs) were 

selected in the UA, PB, and IV on both 2D (area) and 3D (volume) data. 

For 2D analysis, five independent 2D frames were used (i.e., 5 

measurements for each ROI), while 3D analysis included one volume 

with eight 2D elevational frames (i.e., 8 measurements for each ROI). 

Mean subharmonic signal amplitudes were calculated from the ROIs and 

gradients determined between UA−PB and PB−IV. Trends across GA 

were assessed descriptively.

Ultrasound contrast agent (UCA) consists of gas-filled microspheres 

enhancing vascular visualization. UCA remains strictly intravascular 

and does not cross the placental barrier.
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Objective

To investigate whether SHAPE-derived signal gradients between the 

uterine artery (UA), placental bed (PB), and intervillous space (IV) vary 

with gestational age (GA), reflecting physiologic uteroplacental 

vascularization.
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