
Placental H-scan Sonography Demonstrates Feasibility of an Ultrasound-Based Method for Generation 
of a Placental Biomarker 
Stefanie J. Hollenbach, M.D., M.S., Jihye Baek, Loralei Thornburg MD, Helen Feltovich MD, MS, Richard K. 
Miller, PhD, Kevin Parker, PhD, Stephen McAleavey, PhD 
 
 
Objective: To demonstrate the validity of H-scan— a sonographic method of quantifying scattering associated 
with tissue microstructure and displaying the results as a colormetric overlay to the standard B-mode image —
as a novel method of quantifying the scattering sites within the placentae. Our goal is to identify easily 
reproducible, direct, and non-invasive, placental biomarkers based on H-scan imaging to detect and predict 
placenta-related disease. 
 
Study Design: Prospective, descriptive cohort study of unselected women presenting for obstetric care at a 
tertiary medical center. Patients enrolled antenatally for post-delivery placental collection and ex vivo ultrasound 
on Siemens S3000 research platform with acquisition of raw acoustic echos and post-processing to generate H-
scan images. Raw RF data were acquired in triplicate with the placenta in a water bath at physiologic temperature 
over a variety of acquisition conditions. H-scan results were compiled to describe the range of measurements 
within and between placentae and to generate a three dimensional map of placental H-scan measurements.  
 
Results: 14 term patients enrolled for ex vivo placental ultrasound with 36 regions analyzed in triplicate across 
4 assigned quadrants in 3 acquisition conditions representing a total of 1294 RF sequences. Excellent precision 
was demonstrated in all acquisition conditions however the heterogeneity of the placental tissue is apparent in 
the high level of intraplacental variability (Figure 1). The percentage of smaller scatterers was also quantified 
across and between radial circumferences (Figure 2). 
 
Conclusion: H-scan quantification of placental tissue demonstrates high precision with serial sampling across 
a variety of acquisition strategies including with artifact modeling conditions of antenatal assessment. While intra-
placental variability was pronounced, radial ratios across zones demonstrate potential for within tissue correction. 
Both the precision and ability to generate this quantification from the B-mode RF signal support the feasibility of 
our novel imaging with H-scan as a placental biomarker.  
 
 



 


