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Extended Abstract

Lung immaturity remains the most common cause of morbidity and mortality in preterm and early term neonates [1].
Rapid, precise and diagnostically sensitive tests of lung maturity are now available but unfortunately, they remain invasive,
have low specificity, and remain poor predictors of fetal lung immaturity [2,3]. Heterogeneity, which has been associated
with fetal lung maturity, is only grossly detected on grayscale ultrasound. To quantify the extent of heterogeneity associated
with fetal lung maturity, we employed a unique, noninvasive technique to determine Dynamic Range (DR) in ultrasound
images, and then compared DR in ultrasound of preterm (< 37 weeks of gestation) from term (> 37 weeks of gestation) fetal
lungs by using quantitative texture analysis.

We performed a retrospective evaluation of singleton gestations with reliable dating at > 20 weeks gestational age
between January 2015 and December 2015. A total of 425 fetal lung ultrasound images (313 preterm, 112 term) were
analyzed. A region of interest (ROI) was selected in each fetal lung image at the level of the four heart chambers, from an
area which appeared most representative of the overall lung tissue and had the least shadow. Ultrasonic tissue heterogeneity
(heterogeneity index, HI) was determined for all lung images. This quantification was performed with a custom-made
software program [4-6] that uses a dithering technique based on the Floyd-Steinberg algorithm in which the pixels are
transformed into a binary map. Regression analysis was used to determine the correlation and functional association between
HI and gestational age. A receiver operating characteristic (ROC) curve was used to identify the optimal HI cut point to
differentiate preterm from term fetal lungs. ROC analysis of the data using O for the false data and 1 for the true data.
Quantitative texture analysis predicted a preterm lung with a sensitivity of 94.7%, a specificity of 96%, using a threshold HI
value of 2.105 between the preterm and term fetuses. The positive predictive value and the negative predictive value were
determined to be 98.5% and 86.7% respectively, with a positive likelihood ratio of 23.6 and a negative likelihood ratio of
0.055. Further t-test analysis on the individual Hls with their respective gestation periods gave a t-value of 26.26 with 848
degrees of freedom, which corresponds to a p-value <0.00001.

Quantitative ultrasound texture analysis can detect the histologic changes that occur in fetal lung tissue as gestation
advances. Specifically, decreased tissue heterogeneity on ultrasound is associated with preterm fetal lung tissue.
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