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Computational Three-Dimensional Acoustic Tissue Models From Histologic 
Sections

Accurate three-dimensional representation of biological tissues may help in the 
identification of the tissue microstructure responsible for ultrasonic scattering. 
A novel approach was developed to reconstruct three-dimensional tissue models 
from adjacent photomicrographs of H&E-stained histologic sections.* The left 
panel displays a three-dimensional histologic volume (3DHV) reconstructed from 
a 43-section histologic dataset. The 43 3-µm thick sections were obtained from 
a mouse mammary tumor (EHS sarcoma). To obtain the 3DHV, the contrast of 
the sections was first equalized, and then sections were carefully aligned using 
an automatic non-rigid registration algorithm. Because seven (out of 43) sections 
were lost during sectioning they were interpolated using third-order Hermite 
interpolating polynomials. Each section in the reconstructed volume was then 
thresholded using a 7-level algorithm. The threshold algorithm was engineered 
under the supervision of a pathologist to guarantee that each level corresponded to 
a unique tissue microstructure. The right panel displays the resulting volume where 
seven arbitrary colors were used to represent the seven distinct microstructures. 
Acoustic impedance values were assigned to each recognized tissue microstructure. 
The resulting three-dimensional impedance map was then used as a computational 
phantom for ultrasonic tissue characterization. Both volumes are of size 218 × 156 
× 129 µm.
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